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Applicant or Patentee: TRANSMETA CORPORATION 
Serial or Patent No.: 
Filed or Issued: 

For: STATIC POWER CONTROL 

Attorney's 
Docket No. TRANS59 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS 
37 CFR 1.9 (f) and 1.27(c) - - SMALL BUSINESS CONCERN 

I hereby declare that I am an official of the small business concern empowered to act on behalf of the 
concern identified below: 

NAME OF CONCERN: TRANSMETA CORPORATION 
ADDRESS OF CONCERN: 3940 FREEDOM CIRCLE, SANTA CLARA, CALIFORNIA 95054 

I hereby declare that the above identified small business concern qualifies as a small business concern 
as defined in 13 CFR 121.3-18, and reproduced in 37 CFR 1.9(d), for purposes of paying reduced fees 
under Section 41(a) and (b) of Title 35, United States Code, in that the number of employees of the 
concern, including those of its affiliates, does not exceed 500 persons. For purposes of this statement, 
( 1) the number of employees of the business concern is the average over the previous fiscal year of 
the concern of the persons employed on a full-time, part-time or temporary basis during each of the 
pay periods of the fiscal year, and (2) concerns are affiliates of each other when either, directly or 
indirectly, one concern controls or has the power to control the other, or a third party or parties controls 
or has the power to control both. 

I hereby certify that to the best of my knowledge and belief rights under contract or law have been 
conveyed to and remain with the small business concern identified above with regard to the invention 
entitled STATIC POWER CONTROL, 

by inventor(s) Andrew Read, Sameer Halepete, and Keith Klayman, 
described in 

[ _X_] the application for United States patent, the specification of which was filed on June 
16, 2000, and assigned Serial No. 09/595, 196, 

and I have reviewed the document that evidences the conveyance of those rights. That 
document 

[ _X_] is being filed herewith. 

If the rights held by the above-identified small business concern are not exclusive, each individual, 
concern or organization having rights to the invention is listed below and no rights to the invention 
are held by any person, other than the inventor. who could not qualify as a small business 
concern under 37 CFR 1.9(d) or by any concern which would not qualify as a small business 
concern under 347 CFR 1.9(d) or a non-profit organization under 37 CFR 1.9(e). NOTE: 
Separate verified statements are required from each named person, concern or organization having 
rights to the invention averring to their status as small entities. (37 CFR 1.27) 
NAME: 
ADDRESS: 

( __ ] Individual ( __ ] Small Business Concern [ __ ] Non-Profit Organization 
NAME: 
ADDRESS: 

[ __ } Individual [ __ l Small Business Concern [ __ ] Non-Profit Organization 

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting 
in loss of entitlement to small entity status prior to paying, or at the time of paying, the earliest of the 
issue fee or any maintenance fee due after the date on which status as a small entity is no longer 
appropriate. (37 CFR 1.28(b)). 

Page 1 of 2 

::. m :: a::a , : m 11 111 a a z 11 ,:: a: Zil!iididhhihJll■Llli 
MICROCHIP TECH. INC. - EXHIBIT 1014 

MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 002



I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made 
with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such willful 
false statements may jeopardize the validity of the application, any patent issuing thereon, or any 
patent to which this verified statement is directed. 

NAME OF PERSON SIGNING: MARK ALLEN 
TITLE OF PERSON OTHER THAN OWNER: PRESIDENT AND COO 
ADDRESS OF PERSON SIGNING: 3940 FREEDOM WAY, SANTA CLARA CALIFORNIA 95054 
SIGNATURE: ___________ DATE: 
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METHOD AND APPARATUS FOR REDUCING STATIC POWER LOSS 

BACKGROUND OF THE INVENTION 

Field Of The Invention 

This invention relates to computer systems and, more particularly, to 

5 apparatus and methods for reducing power use by a computer system 

during intervals in which processing is stopped. 

History Of The Prior Art 

As computer processors have increased in ability, the number of 

transistors utilized has increased almost exponentially. This increase in 

circuit elements has drastically increased the power requirements of 

such processors. As the need of power increases, the temperature at 

which a computer operates increases and the battery life of portable 

computers decreases. The loss of battery life with modern portable 

computers greatly reduces the time during which the computer can 

function as a portable device. In fact, the power usage has become so 

great that even with significant reduction in the process size utilized, a 

plethora of techniques have been implemented to reduce power usage to 

maintain the efficacy of portable computers. 

One of these techniques monitors the use of the various devices within 

20 the computer and disables those devices that have not been utilized for 

some period. Because the processor utilizes a significant amount of the 

power (e.g., 50%) used by a portable computer, this technique is utilized 

to disable the processor itself when its processing requirements are 

unused for some interval. In the typical case, disabling the processor is 
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accomplished by terminating the system clocks furnished to the 

processor. When processor clocks have been disabled, controlling 

circuitry (typically a portion of the "Southbridge" circuitry of an X86-

processor-based computer) remains enabled to detect interrupts 

5 requiring processor operation. The receipt of such an interrupt causes 

the controlling circuitry to once again enable clocks to the processor so 

that the processor may take whatever steps are necessary to handle the 

basis of the interrupt. 

The technique of disabling the processor reduces significantly the 

dissipation of power caused by the operation of the processor even at a 

low frequency. In fact, the technique works quite well; and it is 

estimated that with many portable computers the processor is placed in 

the state in which system clocks are disabled during approximately 

ninety percent of the operation of the computer. However, use of this 

technique emphasizes another aspect of power loss using advanced 

processors. When system clocks for a processor are disabled, the 

processor must remain in a state (sometimes called "deep sleep") in 

which it is capable of rapidly responding to interrupts. Such a state 

requires the application of core voltage to the various circuits. The 

20 application of this voltage generates a power dissipation referred to in 

this specification as "static power" usage because the processor is in its 

static state in which clocks are disabled. To date there has been little 

attention paid to this static power usage. However, the usage is very 

significant when a processor functions in the deep sleep mode as much 

25 as ninety percent of the time. As process technologies continue to shrink 
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5 

in dimension and lower operating voltages, this static power increases 

due to lower threshold voltages and thinner gate oxides. 

It is desirable to furnish apparatus and methods for reducing the power 

use of a processor in the state in which its clocks are disabled. 

Summary Of The Invention 

The present invention is realized by a method for re_ducing power utilized 

by a processor including the steps of determining that a processor is 

transitioning from a computing mode to a mode in which system clock to 

the processor is disabled, and reducing core voltage to the processor to a 

value sufficient to maintain state during the mode in which system clock 

is disabled. 

These and other features of the invention will be better understood by 

reference to the detailed description which follows taken together with 

the drawings in which like elements are referred to by like designations 

throughout the several views. 

Brief Description Of The Drawings 

Figure 1 is a diagram illustrating current-voltage characteristics of 

CMOS transistor devices utilized in microprocessors. 

Figure 2 is another diagram illustrating current-voltage characteristics of 

20 CMOS transistor devices utilized in microprocessors. 

Figure 3 is a circuit diagram illustrating a first circuit designed in 

accordance with the present invention for reducing static power usage. 
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Figure 4 is a circuit diagram illustrating a second circuit designed in 

accordance with the present invention for reducing static power usage. 

Figure 5 is another circuit diagram illustrating a circuit designed in 

accordance with the present invention for reducing static power usage. 

5 Detailed Description 

Figure 1 is a first diagram displaying a number of curves illustrating the 

current-voltage characteristics of CMOS transistor devices utilized in the 

circuits of a microprocessor. This first diagram utilizes a linear scale for 

both current and voltage. As may be seen, each of the curves illustrates 

that the drain-to-source current of a transistor is essentially nonexistent 

until the voltage at the gate terminal of the transist~::>r is raised to a 

threshold voltage. Once the threshold voltage of the transistor is 

reached, drain-to-source current increases either linearly or 

quadratically depending on whether the transistor is in the linear region 

or saturation region of operation. 

Although the diagram of Figure 1 appears to illustrate that current 

flowing below the threshold value of the gate voltage is insignificant, this 

is not the case in some situations. Figure 2 illustrates current versus 

voltage curves of the typical transistor device below the threshold voltage 

20 with the voltage being plotted on a log scale. As may be seen, current in 

fact flows below the threshold voltage. If a transistor functions in the 

state below the threshold voltage for ninety percent·of computer 

processor operation, then this current has a significant affect on power 

usage by the processor. 
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Since a processor is not capable of computing in the mode in which its 

clocks are disabled, it would at first glance appear that the solution 

would be to terminate the application of voltage to the processor. 

However, as suggested above, it is necessary that the processor be 

5 maintained in a condition in which it can respond rapidly to interrupts 

provided by the circuitry that controls application of the system clocks. 

To do this, the processor must maintain state sufficient to immediately 

return to an operating condition. Thus, prior art processors have been 

provided sufficient voltage to maintain such state and to keep their 

10 transistors ready to immediately respond to interrupts. In general, this 

has been accomplished by maintaining the processor core voltage at the 

same level as the operating voltage. With most prior art processors, the 

core voltage used by a processor is selected by use of motherboard 

switches or setup software at a level sufficient to provide the highest 

"15 frequency operations specified for the particular processor. For example, 

many processors provide 1.8 volts as a core voltage. On the other hand, 

the voltage required to maintain state in a deep sleep mode may be 

significantly less, e.g., one volt or less. Since such processors function at 

the same voltage whether in a computing or a deep sleep mode, a 

20 significant amount of unnecessary power may be expended. In one 

typical state of the art X86 processor, the power usage averages 

approximately one-half watt in the deep sleep state because of the 

leakage illustrated by the diagram of Figure 2. 

The present invention reduces the voltage applied to the processor 

25 significantly below the lowest voltage normally furnished as a core 

voltage for the processor during the mode in which system clocks are 
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disabled thereby reducing the power utilized by the processor in the deep 

sleep state. 

Figure 3 is a circuit diagram illustrating a first embodiment of the 

invention. In the circuit 10 illustrated, a switching voltage regulator 11 

5 receives an input signal at a terminal 12 which determines its output 

voltage value. Most modern processors utilize a voltage regulator which 

is capable of furnishing a range of core voltages for operating transistors; 

a typical regulator may furnish a range of voltages between 2 and 0.925 

volts from which a particular core voltage may be selected for operation. 

Typically, a binary signal is provided a the terminal 12 which selects the 

particular output voltage level to be furnished by the regulator 11; in 

such a case, a number of individual pins may be utilized as the terminal 

12. 

Recently, a new power saving technique has been utilized which 

;:5s dynamically adjusts both the voltage and operating frequency to a level 

sufficient to maintain computing operations being conducted by a 

processor. The technique which offers significant power savings is 

described in detail in U.S. Patent application Serial No. 09/484,516, 

filed January 18, 2000, entitled Adaptive Power Control, assigned to the 

20 assignee of the present invention. A processor which utilizes this 

technique monitors operations within the processor to determine the 

frequency level at which the processor should operate. Depending on the 

particular operations being carried out by the processor, the value 

furnished at the terminal 12 of a regulator functioning in such a system 

25 will cause the regulator to produce an output voltage at some level 
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between the high and low values necessary for the particular processor 

to carry out computing functions. 

In the circuit of Figure 3, input to the terminal 12 is furnished via a 

circuit 13 such as a multiplexor that is capable of providing one or more 

5 input values. In the embodiment illustrated, a value is provided at a first 

input 14 to the circuit 13 by the processor (or other circuitry) which 

determines the operating condition of the processor in its computing 

range; and a second value is provided at a second input 15 which is 

selected especially for the deep sleep condition. Either of these input 

values may be selected by a control signal provided at a control terminal 

16 of the circuit 13. In one embodiment, a system control signal 

normally utilized to signal entry into the deep sleep condition (a stop 

clock signal) is used as the control signal to be furnished at the control 

terminal 16. This control signal selects the input value furnished at the 

input 15 which is especially chosen to cause a typical prior art regulator 

11 to produce a voltage output for operating the processor in the deep 

sleep mode. In one embodiment of the invention, the value furnished for 

deep sleep mode is chosen to cause the regulator 11 to produce the 

lowest voltage possible in its range of output voltages. In one exemplary 

20 processor that utilizes the technique described in the above-mentioned 

patent application, the processor is specified as capable of conducting 

computing operations in a core voltage range from a low voltage of 1.2 

volts to a high voltage of 1.6 volts. On the other hand, the processor 

when operating in deep sleep mode has no problem maintaining that 

25 state necessary to resume computing even though functioning at a core 

voltage of 0.925 volts, the lowest voltage which the regulator can provide. 
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Thus, although the voltage regulator 11 may typically provide a range of 

varying output voltage levels, the lowest voltage at which a processor is 

specified for conducting computing operations is typically significantly 

above the lowest value which the regulator is capable of furnishing. 

5 In order to reduce power usage in one embodiment of the present 

invention, in response to a control signal indicating that the processor is 

about to go into the deep sleep state, the value at the input 15 is 

furnished by the circuit 13 to the regulator causing the regulator 11 to 

generate its lowest possible output voltage level for the deep sleep 

condition. In one exemplary embodiment, the high and low voltages 

generated in a computing mode are 1.6 volts and 1.2 volts while the deep 

sleep voltage is 0. 925 volts. 

Although the voltage level furnished by the regulator 11 for the deep 

sleep mode of the processor might appear to be only slightly lower than 

;:~5 that furnished in the lowest operating condition for the exemplary 
~ :::i: 

processor, the reduction in power usage is quite significant. Because 

both the voltage and the leakage current are reduced, the reduction in 

power is approximately equal to the ratio in voltage levels raised to the 

power of about three to four. Over any period of processor use involving 

20 the deep sleep state, such a reduction is quite large. 

One problem with this approach to reducing power is that it does not 

reduce the voltage level as far as might be possible and, thus, does not 

conserve as much power as could be saved. This approach only reduces 

the voltage level to the lowest level furnished by the regulator. This 

25 voltage is significantly greater than appears to be necessary for a 
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processor which also dynamically regulates voltage furnished during 

computing operations to save power. Two criteria control the level to 

which the core voltage may be reduced in deep sleep. The level must be 

sufficient to maintain state that the processor requires to function after 

5 returning from the deep sleep state. The level must be one that can be 

reached during the times allowed for transition to and from the deep 

sleep mode. 

The first criterion is met so long as values of state stored are not lost 

during the deep sleep mode. Tests have shown that a core voltage 

significantly below one-half volt allows tl;le retention of the memory state 

of a processor. Thus, using this criterion, it would be desirable to reduce 

the core voltage to a value such as one-half volt or lower. 

However, depending on system configuration, the time allowed to 

transition to and from deep sleep in an X86 processor can be as low as 

i,'~5 50 microseconds. Depending on the capacitive load of the particular 
ft~ 

circuitry, a voltage variation of about 0.5 to 0.6 volts may take place 

during this time in one exemplary configuration. 

Thus, if the exemplary processor is operating at its lowest processing 

core voltage of 1.2 volts, its core voltage may be lowered in the time 

20 available to 0.6 - 0.7 volts. On the other hand, if the processor is 

operating at a processing core voltage of 1.5 volts, its core voltage may 

only be lowered in the time available to 0.9 - 1 volts. Consequently, it is 

desirable that the core voltage furnished during deep sleep be lowered to 

a level which may be below the level provided by a typical voltage 
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regulator but which varies depending on the core operating voltage from 

which it transitions. 

This desirable result may be reached utilizing a circuit such as that 

described in Figure 4. The circuit of Figure 4 includes a feedback 

5 network 41 for controlling the level of voltage at the output of the 

regulator 11. Prior art regulators such as the Maxim 1 711 provide a 

feedback terminal and describe how that terminal may be utilized with a 

resistor-voltage-divider network joined between the output terminal and 

ground to raise the output voltage level. 

The embodiment of the present invention illustrated in Figure 4 utilizes 

the same feedback terminal and a similar resistor-voltage-divider 

network but joins the divider between the output terminal and a source 

of voltage 42 higher than the normal output voltage of the regulator to 

force the output voltage level to a lower value rather than a higher level. 

The particular source voltage and the particular resistor values may be 

selected to cause the voltage level at the output of the regulator to drop 

from a particular output value to a desired value such as 0.6 volts when 

transitioning from a computing level of 1.2 volts. 

By appropriate choice of the resistor values of the divider network 41 and 

20 the source 42, the voltage drop provided by such a divider network 

accomplishes the desired result of providing an output voltage for the 

deep sleep mode of operation that varies from the previous processor 

computing core voltage by an amount attainable during the transition 

period available. In one embodiment, resistor 43 was chosen to be 1 

25 Kohms, resistor 45 to be 2.7 Kohms, and source 42 to be 3.3 volts. Such 
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values cause the voltage drop into deep sleep mode to be between 0.5 

and 0.6 volts whether beginning at core voltages of 1.2 or 1.6 volts. On 

the other hand, by using a higher value of voltage at source 45 and 

adjusting the values of resistors 41 and 43, the increments of voltage 

5 drop reached from different starting voltages to final deep sleep voltage 

values at the terminal 12 may be brought closer to one another. 

It should be noted that the circuitry of Figures 3 and 4 may be combined 

so that both input selection and output adjustment are both used to 

adjust the core voltage value produced by a voltage regulator for deep 

sleep mode in particular instances where the load capacitance is 

relatively low. 

Prior art voltage regulators function in at least two different modes of 

operation. A first mode of operation is often ref erred to as "low noise" or 

"continuous" mode. In this mode, the regulator responds as rapidly as 

possible to each change in voltage thereby maintaining the output 

voltage at the desired output level as accurately as possible. In order to 

maintain this mode of rapid response, regulators consume a certain 

amount of power. When a regulator is supplying a significant amount of 

power to the load, the power required to operate in continuous mode is 

20 relatively small. But, when a regulator is supplying a small amount of 

power to the load, the power used to operate the regulator in continuous 

mode becomes significant, and reduces the efficiency of the regulator 

significantly. It is common for regulators operating in the continuous 

mode to transfer charge from the supply capacitors back into the power 

25 source when the output voltage is changed from a higher voltage to a 
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lower voltage. The regulator can later transfer that charge back to the 

regulator output capacitors. Thus, most of the charge is not wasted. 

A second mode of operation by voltage regulators is often ref erred to as 

"high efficiency," "burst," or "skip" mode. In this mode, a regulator 

5 detects the reduction in load requirements (such as that caused by a 

transition into the deep sleep state) and switches to a mode whereby the 

regulator corrects the output voltage less frequently. When there is an 

increase in load requirements, the regulator switches back to the 

continuous mode of regulation during which more rapid correction 

occurs. This has the positive effect of reducing the power consumed by 

the regulator during deep sleep thereby increasing the regulator 

efficiency and saving system power. But, as a result of reducing the 

regulator response rate, there is more noise on the regulator output. 

It is common for regulators operating in the high efficiency mode to drain 

the charge on the supply capacitors during a high to low voltage 

transition on the power supply output or to allow the load to drain the 

charge. Thus, the charge is wasted during high to low voltage 

transitions. 

It is typical to operate a voltage regulator in the high efficiency mode. 

20 Consequently, there is some waste of power whenever a regulated 

processor goes into the lower voltage deep sleep mode. If the processor is 

constantly being placed in deep sleep mode, then the loss of power may 

be quite high. Different operating systems may increase the waste of 

power by their operations. For example, an operating system that 

25 detects changes in operation through a polling process must constantly 
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bring a processor out of deep sleep to determine whether a change in 

operating mode should be implemented. For many such systems, such a 

system causes an inordinate amount of power waste if a processor would 

otherwise spend long periods in the deep sleep mode. On the other 

5 hand, an operating system that remains in deep sleep until an 

externally-generated interrupt brings it out of that state wastes power 

through operating the regulator in the high efficiency mode only when 

the processor is placed in the deep sleep state. 

The present invention utilizes the ability of regulators to function in both 

the high efficiency mode and the continuous mode to substantially 

reduce power wasted by transitioning between a computing and a lower 

voltage deep sleep mode. Although regulators have not been dynamically 

switched between high efficiency and continuous modes, in one 

embodiment of the invention, an additional controlling input 50 as 

5 shown in Figure 5 is added to the regulator for selecting the mode of 

operation of the regulator based on whether the processor being 

regulated is transitioning between states. If the regulator receives a 

control signal 51 indicating that the processor is to be placed into the 

deep sleep mode, for example, then a regulator operating in the high 

20 efficiency mode immediately switches to the continuous mode during the 

voltage transition. Assuming that the regulator returns the charge to the 

battery during continuous mode, this has the effect of reducing the waste 

of power caused during the transition. Once the transition has 

completed, the regulator switches back to the high efficiency state for 

25 operation during the deep sleep mode of the processor. 
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For regulators that do not conserve capacitive charge by transferring the 

charge to the battery, a circuit for accomplishing this may be 

implemented or a capacitor storage arrangement such as a charge pump 

53 for storage may be added. Alternatively, when transitioning to deep 

5 sleep, the regulator could switch to a mode where the regulator does not 

actively drive the voltage low but allows the capacitor charge to drain 

through the load. The selection of power savings modes is dependent on 

the processor leakage current, the voltage drop between the operating 

and deep sleep voltages, and the efficiency of the regulator in transferring 

10 charge from the capacitors to the power source and then back. If the 

leakage current is not sufficient to bring the voltage down more than (1 -

efficiency)* (deep sleep voltage drop) during the deep sleep interval, then 

it is more advantageous to use the load to drain the charge on the 

capacitors. Otherwise, the charge on the capacitors should be 

transferred back to the power source. 

The control signal utilized may be the same control signal (stop clocks) 

that signals the transition into the deep sleep state if the method is to be 

used only for transitions between operating and deep sleep states. 

Alternatively, a control signal generated by a particular increment of 

20 desired change may be utilized for voltage changes within the computing 

range of the processor as well as the transition to deep sleep mode. 

Although the present invention has been described in terms of a 

preferred embodiment, it will be appreciated that various modifications 

and alterations might be made by those skilled in the art without 

25 departing from the spirit and scope of the invention. The invention 

should therefore be measured in terms of the claims which follow. 

14 Trans59 
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What Is Claimed Is: 

Claim 1. A method for reducing power utilized by a processor 

comprising the steps of: 

determining that a processor is transitioning from a computing mode to a 

mode is which system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which system clock is disabled. 

Claim 2. A method as claimed in Claim 1 in which the step of 

determining that a processor is transitioning from a computing mode to a 

mode is which system clock to the processor is disabled comprising 

monitoring a stop clock signal. 

Claim 3. A method as claimed in Claim 1 in which the step of 

reducing core voltage to the processor to a value sufficient to maintain 

state during the state in which system clock is disabled comprises 

furnishing an input to reduce an output voltage provided by a voltage 

regulator furnishing core voltage to the processor. 

Claim 4. A method as claimed in Claim 3 in which the step of 

reducing core voltage to the processor to a value sufficient to maintain 

state during the state in which system clock is disabled further 

comprises providing a feedback signal to the voltage regulator to reduce 

its output voltage below a specified output voltage. 

Claim 5. A method as claimed in Claim 1 further comprising the steps 

of transferring operation of a voltage regulator furnishing core voltage in 

15 Trans59 
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3 a mode in which power is dissipated during reductions in core voltage to 

4 a mode in which power is saved during a voltage transition when it is 

5 determined that a processor is transitioning from a computing mode to a 

6 mode is which system clock to the processor is disabled. 

1 Claim 6. A method as claimed in Claim 5 further comprising the steps 

2 of returning the voltage regulator to its original mode of operation when 

3 the lower value of the core voltage is reached. 

1 Claim 7. A circuit for providing a regulated voltage to a processor 

2 comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

t,i}S 

\,k6 

an input terminal for receiving signals indicating the 

selectable voltage level; 

i,~I7 
,::::;: 

9 

10 

1 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 

computing mode and a voltage of a level less than that for 

operating the processor in a computing mode. 

Claim 8. A circuit as claimed in Claim 7 in which the means for 

2 providing signals at the input terminal of the voltage regulator comprises 

3 means for accepting binary signals indicating different levels of voltage. 

1 Claim 9. A circuit as claimed in Claim 7 in which the means for 

2 providing signals at the input terminal of the voltage regulator comprises: 

16 Trans59 
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3 

4 

5 

6 

selection circuitry, 

means for furnishing a plurality of signals at the input to the 

selection circuitry, and 

means for controlling the selection by the selection circuitry. 

1 Claim 10. A circuit as claimed in Claim 9 in which: 

2 

3 

the selection circuitry is a multiplexor, and 

the means for controlling the selection by the selection circuitry 

includes a control terminal for receiving signals indicating a 

system clock to the processor is being terminated. 

Claim 11. A circuit as claimed in Claim 7 further comprising means for 

reducing the selectable voltage below a level provided by the voltage 

3 regulator. 

4 

5 

6 

7 

8 

Claim 12. A circuit as claimed in Claim 11 in which the means for 

reducing the selectable voltage below a level provided by the voltage 

regulator comprises: 

a voltage divider network joined between the output terminal and a 

voltage source furnishing a value higher than the selectable 

voltage, and 

a voltage regulator feedback circuit receiving a value from the 

voltage divider network. 

1 Claim 13. A circuit as claimed in Claim 7 further comprising: 
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2 circuitry for conserving charge stored by the voltage regulator 

3 when the selectable voltage decreases, and 

4 means for enabling the circuitry for conserving charge stored by the 

5 voltage regulator when the selectable voltage decreases. 
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Abstract of the Disclosure: 

A method for reducing power utilized by a processor including the steps 

of determining that a processor is transitioning from a computing mode 

to a mode is which system clock to the processor is disabled, and 

5 reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which system clock is disabled. 
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-M'EiHO:O AND AP~YfU~R RE~l ICING STATIC POWER LOSS 
~ l/l5 few-ev W lh- D /rMJ>I {Mfnj tr.::, {>.., Sta.;hc i>i}k (1/ ~froee 5 Sell 

BACKGROUND OF THE INVENTION 

Field Of The Invention 

This invention relates to computer systems and, more particularly, to 

5 apparatus and methods for reducing power use by a computer system 

during intervals in which processing is stopped. 

History Of The Prior Art 

As computer processors have increased in ability, the number of 

transistors utilized has increased almost exponentially. This increase in 

circuit elements has drastically increased the power requirements of 

such processors. As the need of power increases, the temperature at 

which a computer operates increases and the battery life of portable 

computers decreases. The loss of battery life with modern portable 

computers greatly reduces the time during which the computer can 

tS,i5 function as a portable device. In fact, the power usage has become so 
:~i=~ 
l.:t:~ 

r;~l great that even with significant reduction in the process size utilized, a 

plethora of techniques have been implemented to reduce power usage to 

maintain the efficacy of portable computers. 

One of these techniques monitors the use of the various devices within 

20 the computer and disables those devices that have not been utilized for 

some period. Because the processor utilizes a significant amount of the 

power (e.g., 50%) used by a portable computer, this technique is utilized 

to disable the processor itself when its processing requirements are 

unused for some interval. In the typical case, disabling the processor is 

1 Trans59 
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• • 
accomplished by terminating the system clocks furnished to the 

processor. When processor clocks have been disabled, controlling 

circuitry (typically a portion of the "Southbridge" circuitry of an X86-

processor-based computer) remains enabled to detect interrupts 

5 requiring processor operation. The receipt of such an interrupt causes 

the controlling circuitry to once again enable clocks to the processor so 

that the processor may take whatever steps are necessary to handle the 

basis of the interrupt. 

The technique of disabling the processor reduces significantly the 

l•t5 

dissipation of power caused by the operation of the processor even at a 

low frequency. In fact, the technique works quite well; and it is 

estimated that with many portable computers the processor is placed in 

the state in which system clocks are disabled during approximately 

ninety percent of the operation of the computer. However, use of this 

technique emphasizes another aspect of power loss using advanced 

processors. When system clocks for a processor are disabled, the 

processor must remain in a state (sometimes called "deep sleep") in 

which it is capable of rapidly responding to interrupts. Such a state 

N's 
:,t::it 
:-t~ : 
i·t; 

requires the application of core voltage to the various circuits. The 

20 application of this voltage generates a power dissipation referred to in 

this specification as "static power" usage because the processor is in its 

static state in which clocks are disabled. To date there has been little 

attention paid to this static power usage. However, the usage is very 

significant when a processor functions in the deep sleep mode as much 

25 as ninety percent of the time. As process technologies continue to shrink 
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• • 
in dimension and lower operating voltages, this static power increases 

due to lower threshold voltages and thinner gate oxides. 

It is desirable to furnish apparatus and methods for reducing the power 

use of a processor in the state in which its clocks are disabled. 

Summary Of The Invention 

The present invention is realized by a method for re.ducing power utilized 

by a processor including the steps of determining that a processor is 

transitioning from a computing mode to a mode in which system clock to 

the processor is disabled, and reducing core voltage to the processor to a 

value sufficient to maintain state during the mode in which system clock 

is disabled. 

These and other features of the invention will be better understood by 

reference to the detailed description which follows taken together with 

the drawings in which like elements are referred to by like designations 

throughout the several views. 

Brief Description Of The Drawings 

Figure 1 is a diagram illustrating current-voltage characteristics of 

CMOS transistor devices utilized in microprocessors. 

Figure 2 is another diagram illustrating current-voltage characteristics of 

20 CMOS transistor devices utilized in microprocessors. 

Figure 3 is a circuit diagram illustrating a first circuit designed in 

accordance with the present invention for reducing static power usage. 

3 Trans59 
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• 
Figure 4 is a circuit diagram illustrating a second circuit designed in 

accordance with the present invention for reducing ·static power usage. 

Figure 5 is another circuit diagram illustrating a circuit designed in 

accordance with the present invention for reducing static power usage. 

Detailed Description 

Figure 1 is a first diagram displaying a number of curves illustrating the 

current-voltage characteristics of CMOS transistor devices utilized in the 

circuits of a microprocessor. This first diagram utilizes a linear scale for 

iJ) both current and voltage. As may be seen, each of the curves illustrates 

::th that the drain-to-source current of a transistor is essentially nonexistent 
ft!lt 

• -~a.: 

'·;i! until the voltage at the gate terminal of the transistor is raised to a 
r:~c: 
•:<i"= threshold voltage. Once the threshold voltage of the transistor is 
;j~j 

i;~J reached, drain-to-source current increases either linearly or 
ii 

quadratically depending on whether the transistor is in the linear region 

or saturation region of operation. 

Although the diagram of Figure 1 appears to illustrate that current 

flowing below the threshold value of the gate voltage is insignificant, this 

is not the case in some situations. Figure 2 illustrates current versus 

voltage curves of the typical transistor device below the threshold voltage 

20 with the voltage being plotted on a log scale. As may be seen, current in 

fact floW~elow the threshold voltage. If a transistor functions in the 

state below the threshold voltage for ninety percent of computer 

-~or operation, then this current has a significant affect on power 

usage by the processor. 
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• 
Since a processor is not capable of computing in the mode in which its 

clocks are disabled, it would at first glance appear that the solution 

would be to terminate the application of voltage to the processor. 

However, as suggested above, it is necessary that the processor be 

5 maintained in a condition in which it can respond rapidly to interrupts 

provided by the circuitry that controls application of the system clocks. 

To do this, the processor must maintain state sufficient to immediately 

return to an operating condition. Thus, prior art processors have been 

provided sufficient voltage to maintain such state and to keep their 

10 transistors ready to immediately respond to interrupts. In general, this 

has been accomplished by maintaining the processor core voltage at the 

same level as the operating voltage. With most prior art processors, the 

core voltage used by a processor is selected by use of motherboard 

switches or setup software at a level sufficient to provide the highest 

frequency operations specified for the particular processor. For example, 

many processors provide 1.8 volts as a core voltage. On the other hand, 

the voltage required to maintain state in a deep sleep mode may be 

significantly less, e.g., one volt or less. Since such processors function at 

the same voltage whether in a computing or a deep sleep mode, a 

20 significant amount of unnecessary power may be expended. In one 

typical state of the art X86 processor, the power usage averages 

approximately one-half watt in the deep sleep state because of the 

leakage illustrated by the diagram of Figure 2. 

The present invention reduces the voltage applied to the processor 

25 significantly below the lowest voltage normally furnished as a core 

voltage for the processor during the mode in which system clocks are 
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disabled thereby reducing the power utilized by the processor in the deep 

sleep state. 

Figure 3 is a circuit diagram illustrating a first embodiment of the 

invention. In the circuit 10 illustrated, a switching voltage regulator 11 

5 receives an input signal at a terminal 12 which determines its output 

voltage value. Most modern processors utilize a voltage regulator which 

is capable of furnishing a range of core voltages for operating transistors; 

a typical regulator may furnish a range of voltages· between 2 and 0.925 

volts from which a particular core voltage may be selected for operation. 

Typically, a binary signal is provided a the terminal 12 which selects the 

particular output voltage level to be furnished by th,e regulator 11; in 

such a case, a number of individual pins may be utilized as the terminal 

12. 

Recently, a new power saving technique has been utilized which 

dynamically adjusts both the voltage and operating frequency to a level 

sufficient to maintain computing operations being conducted by a 

processor. The technique which offers significant power savings is 

described in detail in U. S. Patent application Serial No. 09/484,516, 

filed January 18, 2000, entitled Adaptive Power Control, assigned to the 

20 assignee of the present invention. A processor which utilizes this 

technique monitors operations within the processor to determine the 

frequency level at which the processor should operate. Depending on the 

particular operations being carried out by the processor, the value 

furnished at the terminal 12 of a regulator functioning in such a system 

25 will cause the regulator to produce an output voltage at some level 
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between the high and low values necessary for the particular processor 

to carry out computing functions. 

In the circuit of Figure 3, input to the terminal 12 is furnished via a 

circuit 13 such as a multiplexor that is capable of providing one or more 

5 input values. In the embodiment illustrated, a valU:e is provided at a first 

input 14 to the circuit 13 by the processor (or other circuitry) which 

determines the operating condition of the processor in its computing 

range; and a second value is provided at a second input 15 which is 

selected especially for the deep sleep condition. Either of these input 

values may be selected by a control signal provided at a control terminal 

16 of the circuit 13. In one embodiment, a system control signal 

normally utilized to signal entry into the deep sleep condition (a stop 

clock signal) is used as the control signal to be furnished at the control 

terminal 16. This control signal selects the input value furnished at the 

input 15 which is especially chosen to cause a typical prior art regulator 

11 to produce a voltage output for operating the pr':>cessor in the deep 

sleep mode. In one embodiment of the invention, the value furnished for 

deep sleep mode is chosen to cause the regulator 11 to produce the 

lowest voltage possible in its range of output voltages. In one exemplary 

20 processor that utilizes the technique described in the above-mentioned 

patent application, the processor is specified as capable of conducting 

computing operations in a core voltage range from a low voltage of 1.2 

volts to a high voltage of 1.6 volts. On the other hand, the processor 

when operating in deep sleep mode has no problem maintaining that 

25 state necessary to resume computing even though functioning at a core 

voltage of 0.925 volts, the lowest voltage which the regulator can provide. 
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Thus, although the voltage regulator 11 may typically provide a range of 

varying output voltage levels, the lowest voltage at which a processor is 

specified for conducting computing operations is typically significantly 

above the lowest value which the regulator is capable of furnishing. 

5 In order to reduce power usage in one embodiment of the present 

invention, in response to a control signal indicating that the processor is 

about to go into the deep sleep state, the value at the input 15 is 

furnished by the circuit 13 to the regulator causing the regulator 11 to 

generate its lowest possible output voltage level for the deep sleep 

condition. In one exemplary embodiment, the high and low voltages 

generated in a computing mode are 1.6 volts and 1.2 volts while the deep 

sleep voltage is 0. 925 volts. 

Although the voltage level furnished by the regulator 11 for the deep 

sleep mode of the processor might appear to be only slightly lower than 

that furnished in the lowest operating condition for the exemplary 

processor, the reduction in power usage is quite significant. Because 

both the voltage and the leakage current are reduced, the ·reduction in 

power is approximately equal to the ratio in voltage levels raised to the 

power of about three to four. Over any period of processor use involving 

20 the deep sleep state, such a reduction is quite large. 

One problem with this approach to reducing power is that it does not 

reduce the voltage level as far as might be possible and, thus, does not 

conserve as much power as could be saved. This approach only reduces 

the voltage level to the lowest level furnished by the regulator. This 

25 voltage is significantly greater than appears to be necessary for a 
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processor which also dynamically regulates voltage furnished during 

computing operations to save power. Two criteria control the level to 

which the core voltage may be reduced in deep sleep. The level must be 

sufficient to maintain state that the processor requires to function after 

5 returning from the deep sleep state. The level must be one that can be 

reached during the times allowed for transition to and from the deep 

sleep mode. 

The first criterion is met so long as values of state stored are not lost 

during the deep sleep mode. Tests have shown that a core voltage 

significantly below one-half volt allows t}J.e retention of the memory state 

of a processor. Thus, using this criterion, it would be desirable to reduce 

the core voltage to a value such as one-half volt or lower. 

However, depending on system configuration, the time allowed to 

transition to and from deep sleep in an X86 processor can be as low as 

50 microseconds. Depending on the capacitive load of the particular 

circuitry, a voltage variation of about 0.5 to 0.6 volts may take place 

during this time in one exemplary configuration. 

Thus, if the exemplary processor is operating at its lowest processing 

core voltage of 1.2 volts, its core voltage may be lowered in the time 

20 available to 0.6 - 0. 7 volts. On the other hand, if the processor is 

operating at a processing core voltage of 1.5 volts, its core voltage may 

only be lowered in the time available to 0.9 - 1 volts. Consequently, it is 

desirable that the core voltage furnished during deep sleep be lowered to 

a level which may be below the level provided by a typical voltage 
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regulator but which varies depending on the core operating voltage from 

which it transitions. 

This desirable result may be reached utilizing a circuit such as that 

described in Figure 4. The circuit of Figure 4 includes a feedback 

5 network 41 for controlling the level of voltage at the output of the 

regulator 11. Prior art regulators such as the Maxim 1 711 provide a 

feedback terminal and describe how that terminal may be utilized with a 

resistor-voltage-divider network joined between the output terminal and 

ground to raise the output voltage level. 

i~r 6 

~]ffi5 
ru 

The embodiment of the present invention illustrated in Figure 4 utilizes 

the same feedback terminal and a similar resistor-voltage-divider 

network but joins the divider between the output terminal and a source 

of voltage 42 higher than the normal output voltage of the regulator to 

force the output voltage level to a lower value rather than a higher level. 

The particular source voltage and the particular resistor values may be 

selected to cause the voltage level at the output of the regulator to drop 

from a particular output value to a desired value such as 0.6 volts when 

transitioning from a computing level of 1.2 volts. 

By appropriate choice of the resistor values of the d_ivider network 41 and 

20 the source 42, the voltage drop provided by such a divider network 

accomplishes the desired result of providing an output voltage for the 

deep sleep mode of operation that varies from the previous processor 

computing core voltage by an amount attainable during the transition 

period available. In one embodiment, resistor 43 was chosen to be 1 

25 Kohms, resistor 45 to be 2.7 Kohms, and source 42 to be 3.3 volts. Such 
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values cause the voltage drop into deep sleep mode to be between 0.5 

and 0.6 volts whether beginning at core voltages of 1.2 or 1.6 volts. On 

the other hand, by using a higher value of voltage at source 45 and 

adjusting the values of resistors 41 and 43, the increments of voltage 

5 drop reached from different starting voltages to final deep sleep voltage 

values at the terminal 12 may be brought closer to one another. 

It should be noted that the circuitry of Figures 3 and 4 may be combined 

so that both input selection and output adjustment are both used to 

adjust the core voltage value produced by a voltage regulator for deep 

sleep mode in particular instances where the load capacitance is 

relatively low. 

Prior art voltage regulators function in at least two different modes of 

operation. A first mode of operation is often referred to as "low noise" or 

"continuous" mode. In this mode, the regulator responds as rapidly as 

possible to each change in voltage thereby maintaining the output 

voltage at the desired output level as accurately as possible. In order to 

maintain this mode of rapid response, regulators consume a certain 

amount of power. When a regulator is supplying a significant amount of 

power to the load, the power required to operate in continuous mode is 

20 relatively small. But, when a regulator is supplying a small amount of 

power to the load, the power used to operate the regulator in continuous 

mode becomes significant, and reduces the efficiency of the regulator 

significantly. It is common for regulators operating in the continuous 

mode to transfer charge from the supply capacitors back into the power 

25 source when the output voltage is changed from a higher voltage to a 
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lower voltage. The regulator can later transfer that charge back to the 

regulator output capacitors. Thus, most of the charge is not wasted. 

A second mode of operation by voltage regulators is often referred to as 

"high efficiency," "burst," or "skip" mode. In this mode, a regulator 

5 detects the reduction in load requirements (such as that caused by a 

transition into the deep sleep state) and switches to a mode whereby the 

regulator corrects the output voltage less frequently. When there is an 

increase in load requirements, the regulator switches back to the 

continuous mode of regulation during which more rapid correction 

occurs. This has the positive effect of reducing the power consumed by 

the regulator during deep sleep thereby increasing the regulator 

efficiency and saving system power. But, as a result of reducing the 

regulator response rate, there is more noise on the regulator output. 

It is common for regulators operating in the high efficiency mode to drain 

the charge on the supply capacitors during a high to low voltage 

transition on the power supply output or to allow the load to drain the 

charge. Thus, the charge is wasted during high to low voltage 

transitions. 

It is typical to operate a voltage regulator in the high efficiency mode. 

20 Consequently, there is some waste of power whenever a regulated 

processor goes into the lower voltage deep sleep mode. If.the processor is 

constantly being placed in deep sleep mode, then the loss of power may 

be quite high. Different operating systems may increase the waste of 

power by their operations. For example, an operating system that 

25 detects changes in operation through a polling process must constantly 
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bring a processor out of deep sleep to determine whether a change in 

operating mode should be implemented. For many _such systems, such a 

system causes an inordinate amount of power waste if a processor would 

otherwise spend long periods in the deep sleep mode. On the other 

5 hand, an operating system that remains in deep sleep until an 

externally-generated interrupt brings it out of that state wastes power 

through operating the regulator in the high efficiency mode only when 

the processor is placed in the deep sleep state. 

The present invention utilizes the ability of regulators to function in both 

the high efficiency mode and the continuous mode to substantially 

reduce power wasted by transitioning between a computing and a lower 

voltage deep sleep mode. Although regulators have not been dynamically 

switched between high efficiency and continuous rnodes, in one 

embodiment of the invention, an additional controlling input 50 as 

shown in Figure 5 is added to the regulator for selecting the mode of 

operation of the regulator based on whether the processor being 

regulated is transitioning between states. If the regulator receives a 

control signal 51 indicating that the processor is to be placed into the 

deep sleep mode, for example, then a regulator operating in the high 

20 efficiency mode immediately switches to the continuous mode during the 

voltage transition. Assuming that the regulator returns the charge to the 

battery during continuous mode, this has the effect of reducing the waste 

of power caused during the transition. Once the transition has 

completed, the regulator switches back to the high efficiency state for 

25 operation during the deep sleep mode of the processor. 
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For regulators that do not conserve capacitive charge by transfening the 

charge to the battery, a circuit for accomplishing this may be 

implemented or a capacitor storage arrangement such as a charge pump 

53 for storage may be added. Alternatively, when transitioning to deep 

5 sleep, the regulator could switch to a mode where the regulator does not 

actively drive the voltage low but allows the capacitor charge to drain 

through the load. The selection of power savings modes is dependent on 

the processor leakage current, the voltage drop between the operating 

and deep sleep voltages, and the efficiency of the regulator in transferring 

10 charge from the capacitors to the power source and then ~ack. If the 

leakage cu!,"rent is not sufficient to bring the voltage down more than (1 -

efficiency)* (deep sleep voltage drop) during the deep sleep interval, then 

it is more advantageous to use the load to drain the charge on the 

capacitors. Otherwise, the charge on the capacitors should be 

transferred back to the power source. 

The control signal utilized may be the same control signal (stop clocks) 

that signals the transition into the deep sleep state if the method is to be 

used only for transitions between operating and deep sleep states. 

Alternatively, a control signal generated by a particular increment of 

20 desired change may be utilized for voltage changes within the computing 

range of the processor as well as the transition to deep sleep mode. 

Although the present invention has been described in terms of a 

preferred embodiment, it will be appreciated that various modifications 

and alterations might be made by those skilled in the art without 

25 departing from the spirit and scope of the invention. The invention 

should therefore be measured in terms of the claims which follow. 
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what Is Claimed Is: 

Claim 1. A method for reducing power utilized y a processor 

comprising the steps of: 

determining that a processor is transitioning fr m a computing mode to a 

mode is which system clock to the processor i disabled, and 

reducing core voltage to the processor to av ue sufficient to maintain 

6 state during the mode in which system clo is disabled. 

1 

1 

Claim 2. A method as claimed in Clai 1 in which the step of 

determining that a processor is transitio ing from a computing mode to a 

mode is which system clock to the proc sor is dis8:bled comprising 

monitoring a stop clock signal. 

Claim 3. A method as claimed in aim 1 in which the step of 

reducing core voltage to the process r to a value sufficient to maintain 

state during the state in which sys m clock is disabled comprises 

furnishing an input to reduce an utput voltage provided by a voltage 

regulator furnishing core voltage to the processor. 

Claim 4. A method as clai d in Claim 3 in which the step of 

2 reducing core voltage to the A ocessor to a value sufficient to maintain 

3 state during the state in wh ·ch system clock is disabled further 

4 comprises providing a fee ack signal to the voltage regulator to reduce 

5 its output voltage below specified output voltage. 

1 Claim 5. s claimed in Claim 1 further comprising the steps 

2 of transferring opera · n of a voltage regulator furnishing core voltage in 
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3 a mode in which ppwer is dissipated during reductio s in core voltage to 

4 a mode in which power is saved during a voltage tr sition when it is 

5 determined that a processor is transitioning from computing mode to a 

mode is which system clock to the processor is d · 

Claim 6. A method as claimed in Claim 5 fu er comprising the steps 

of returning the voltage regulator to its origin mode of operation when 

3 the lower value of the core voltage is reached 

1 Claim 7. A circuit for providing a regula d voltage to a processor 

2 comprising: 

r;'} 
: ti 
·-,l:3 a voltage regulator having: 
;_;f~ 
;)t 
,l7f 

ft4 an output terminal provid. g a selectable voltage, and 
ii:: 
t;~ 
i,~15 an input terminal for re iving signals indicating the 

9 

10 

1 

selectable voltage level; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a vo tage for operating the processor in a 

computing mode and a v tage of a level less than that. for 

operating the processor n a computing mode. 

Claim 8. A circuit as clai ed in Claim 7 in which the means for 

2 providing signals at the in ut terminal of the voltage regulator comprises 

3 means for accepting bina signals indicating different levels of voltage. 

1 

2 

Claim 9. 

providing signals at 

claimed in Claim 7 in which the means for 

input terminal of the voltage regulator comprises: 
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2 

3 

\~t) 

selection circuitry, 

means for furnishing a plurality of signals a 

selection circuitry, and 

means for controlling the selection by th 

Claim 10. A circuit as claimed in Claim 9 i which: 

the selection circuitry is a multiplexo , and 

the means for controlling the selec on by the selection circuitry 

includes a control terminal for re iving signals indicating a 

system clock to the processor is eing terminated. 

,;f:1 Claim 11. A circuit as claimed in aim 7 further comprising means for Jf: 
::~:2 reducing the selectable voltage belo a level provided by the voltage 

li 3 regulator. 
~1rb 
i.:.=:i: 
i .• ~J 

W1 Claim 12. A circuit as claimed n Claim 11 in which the means for 

4 

5 

6 

7 

8 

reducing the selectable voltage elow a level provided by the voltage 

regulator comprises: 

a voltage divider netw k joined between the output terminal and a 

voltage source furnis ing a value higher than the selectable 

voltage, and 

a voltage regulator eedback circuit receiving a value from the 

1 Claim 13. A circuit s claimed in Claim 7 further comprising: 
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2 circuitry for conserving charg stored by the voltage regulator 

~ti<\ 2 4 means for enabling the circui 

when the selectable voltage ecreases, and 

for conserving charge stored by the 

5 voltage regulator when the se ectable voltage decreases. 

11 
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Abstract of the Disclosure: 

A method for reducing power utilized by a processor including the steps 

of determining that a processor is transitioning from a computing mode 

to a mode is which system clock to the processor is disabled, and 

5 reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which system clock is disabled.· 
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Attorney's Docket No.: Trans59 Patent 

DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below, next to my 
name. 

I believe I am the original, first, and sole inventor (if only one name is listed below) or an 
original, first, and joint inventor (if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the invention entitled 

STATIC POWER CONTROL 

the specification of which is attached hereto. 

,•,•~ I hereby state that I have reviewed and understand the contents of the above-identified 
',ci specification, including the claim(s), as amended by any amendment referred to above. Jj 
i•b • I do not know and do not believe that the claimed invention was ever known or used in 
;ti the United States of America before my invention thereof, or patented or described in 

any printed publication in any country before my invention thereof or more than one 
year prior to this application, that the same was not in public use or on sale in the 
United States of America more than one year prior to this application, and that the 
invention has not been patented or made the subject of an inventor's certificate issued 
before the date of this application in any country foreign to the United States of America 
on an application filed by me or my legal representatives or assigns more than twelve 
months (for a utility patent application) or six months (for a design patent application) 
prior to this application. 

I acknowledge the duty to disclose all information known to me to be material to 
patentability as defined in Title 37, Code of Federal Regulations, Section 1.56. 

I hereby appoint Stephen L. King, Reg. No. 19,180; with offices located at 30 Sweetbay 
Road, Rancho Palos Verdes, California 90275, telephone (310) 377-5073, with full 
power of substitution and revocation, to prosecute this application and to transact all 
business in the Patent and Trademark Office connected herewith. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of 
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Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 

Full Name of Sole/First Inventor Andrew Read 

Inventor's Signature __________ _ Date 

Residence Sunnyvale, California 
(City, State) 

Citizenship 

Post Office Address: 1621 Eagle Drive 
Sunnyvale, California 94087 

Full Name of Second/Joint Inventor Sameer Halepete 

Inventor's Signature __________ _ Date 

Residence San Jose, California 
(City, State) 

Citizenship 

Post Office Address: 373 River Oaks Circle, #1608 
San Jose California 95134 

Full Name of Third/Joint Inventor Keith Klayman 

Inventor's Signature __________ _ Date 

Residence Sunnyvale, California 
(City, State) 

Citizenship 

Post Office Address: 613 San Conradoter #2 
Sunnyvale, California 94086 

2 

---------

U.S.A. 
(Country) 

---------
. India 
(Country) 

---------

U.S.A. 
(Country) 
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Applicant or Patentee: -.:..:..::~=.:.=-::.:...!..=;:..:.:..=:..:::..:..:..:.=:.:.:...--
Serial or Patent No.: 
Filed or Issued: 

For: STATIC POWER CONTROL 

Attorney's 
Docket No. TRANS59 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS 
37 CFR 1.9 (f) and 1.27(c) - - SMALL BUSINESS CONCERN 

I hereby declare that I am an official of the small business concern empowered to act on behalf of the 
concern identified below: 

NAME OF CONCERN: TRANSMETA CORPORATION 
ADDRESS OF CONCERN: 3940 FREEDOM CIRCLE, SANTA CLARA, CALIFORNIA 95054 

I hereby declare that the above identified small business concern qualifies as a small business concern 
as defined in 13 CFR 121.3-18, and reproduced in 37 CFR 1.9(d), for purposes of paying reduced fees 
under Section 41 (a) and (b) of Title 35, United States Code, in that the number of employees of the 
concern, including those of its affiliates, does not exceed 500 persons. For purposes of this statement, 
(1) the number of employees of the business concern is the average over the previous fiscal year of 
the concern of the persons employed on a full-time, part-time or temporary basis during each of the 
pay periods of the fiscal year, and (2) concerns are affiliates of each other when either, directly or 
indirectly, one concern controls or has the power to control the other, or a third party or parties controls 

1'.f! or has the power to control both. 
! . l 
:;i; 

m 
m 
1'. '·~' 

I hereby certify that to the best of my knowledge and belief rights under contract or law have been 
conveyed to and remain with the small business concern identified above with regard to the invention 
entitled STATIC POWER CONTROL 

by inventor(s} Andrew Read. Sameer Halepete. and Keith Klayman. 
described in 

( _X_ J the application for United States patent, the specification of which was filed on June 
16, 2000, and assigned Serial No. 09/595, 196, 

and I have reviewed the document that evidences the conveyance of those rights. That 
document 

[ _X_] is being filed herewith. 

If the rights held by the above-identified small business concern are not exclusive, each individual, 
concern or organization having rights to the invention is listed below and no rights to the invention 
are held by any person, other than the inventor, who could not qualify as a small business 
concern under 37 CFR 1.9(d) or by any concern which would not qualify as a small business 
concern under 347 CFR 1.9(d) or a non-profit organization under 37 CFR 1.9(e). NOTE: 
Separate verified statements are required from each named person, concern or organization having 
rights to the invention averring to their status as small entities. (37 CFR 1.27) 
NAME: 
ADDRESS: 

[ __ ] Individual [ __ ] Small Business Concern __ ] Non-Profit Organization 
NAME: 
ADDRESS: 

[ __ ) Individual [ __ ] Small Business Concern [ __ ] Non-Profit Organization 

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting 
in loss of entitlement to small entity status prior to paying, or at the time of paying, the earliest of the 
issue fee or any maintenance fee due after the date on which status as a small entity is no longer 
appropriate. (37 CFR 1.28(b)). 
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• ·• I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made 
with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such willful 
false statements may jeopardize the validity of the application, any patent issuing thereon, or any 
patent to which this verified statement is directed. · 

NAME OF PERSON SIGNING: MARK ALLEN 
TITLE OF PERSON OTHER THAN OWNER: PRESIDENT AND COO 
ADDRESS OF PERSON SIGNING: 3940 FREEDOM WAY, SANTA CLARA, CALIFORNIA 95054 
SIGNATURE: ___________ DATE: 
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WAGNER, MURABITO & HAO LLP 

"TWO NORTH MARKET STREET 

THIRD FLOOR 
·SANJOSE ,CA 95113 

TITLE 

!Method and apparatus for reducing static power loss 

I□ AlfFees I 
I □ ·i ~16 Fees ( Filing ) I 

FILING FEE FEES: Authority has been given in Paper □ 1.17 Fees ( Processing Ext. of ·. j RECEIVED No. to charge/credit DEPOSIT ACCOUNT time) 
420 No. for following: I □ 1.18 Fees (Issue) I 

I□ Other 

. 
I 

I □ Credit I 
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PATENT APPLICATION SERIAL NO. 

--~-~--· ~-~~- ~-~ 
~ ., '1 J .... <•t, : \t •. ,f • -·' • 

. .. -·" - ,: -

---------

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE · 

FEE RECORD SHEET 
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Application or Docket Number 

PATENT APPLICATION FEE DETERMINATION RECORD 
Effective October 1, 2000 

oq lq4 '1 >J 

CLAIMS AS FILED - PART I 
Column 1 

TOTAL CLAIMS i 3- . 
FOR NUMBER FILED NUMBER EXTRA 

TOTAL CHARGEABLE CLAIMS I? minus 20= • 

INDEPENDENT CLAIMS 1,,. minus 3= • 

MULTIPLE DEPENDENT CLAIM PRESENT 
□ 

• If the difference in column 1 is less than zero, enter "0" in column 2 

CLAIMS AS AMENDED - PART II 
Column 1 Column 2 Column 3 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

AFTER PREVIOUSLY EXTRA 
AMENDMENT PAID FOR 

Total . Minus :;; 

Independent • Minus ... = 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

Column 1 
CLAIMS 

REMAINING 
AFTER 

AMENDMENT 

Column 2 Column 3 
HIGHEST 
NUMBER PRESENT 

PREVIOUSLY EXTRA 
PAID FOR 

Total Minus 

Independent • Minus :;; 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM □ 

Column 1 Column 2 Column 3 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT 
AFTER PREVIOUSLY EXTRA 

AMENDMENT PAID FOR 

Total . Minus = 
Independent . Minus ... = 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

SMALL ENTITY 
TYPE c::J 

RATE FEE 

BASIC FEE 355.00 

X$9= 

X40= 

+135= 

TOTAL 35"";-

OTHER THAN 
OR SMALL ENTITY 

RATE FEE 

OR ASIC FEE 710.00 

OR X$18= 

OR X80= 
1-----+-------

OR +270= 

OR TOTAL 

OTHER THAN 
SMALL ENTITY OR SMALL ENTITY 

ADDI-
RATE TIONAL 

FEE 

X$ 9= - ~ 

- - ---
X40= 

- -
-

+135= 

TOTAL 
ADDIT. FEE 

ADDI-
RATE TIONAL 

FEE 

X$9= 

X40= 

+135= 

TOTAL 
ADDIT. FEE 

ADDI-
RATE TIONAL 

FEE 

X$ 9= 

X40= 

+135= 

ADDI-
RATE TIONAL 

OR X$18= 

OR · XB0= 

OR +270= 

FEE 

TOTAL 
OR AODIT. FEE ___ _. 

ADDI-
RATE TIONAL 

FEE 

OR X$18= 

OR X80= 

OR +270= 

TOTAL 
OR ADDIT. FEE 

ADDI-
RATE TIONAL 

FEE 

OR X$18= 

OR XB0= 

OR +270= 
• If the entry in column 1 is less than the entry in column 2, write "O" in column 3. TOTAL TOTAL 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20." OR ADDIT. FEE.__ __ ... 
... If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3." 

ADDIT. FEE 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

FORM PT0-875 
(Rev. 8/00) 

Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE 
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SERIALNO. I AUNGDATE 

CLAIMS ONLY 
APPLICANT($) 

CLAIMS 

AS FILED AFTER AFTER * • .. 
isl AMENDMENT 2nd AMENDMENT 

IND. DEP. IND. DEP. IND. DEP. IND. DEP. IND. DEP. IND. DEP. 

1 ' 51 

2 52 

3 53 
4 54 

5 55 

6 56 

7 I 57 

8 58 
9 59 

10 60 

11 61 

12 62 

13 63 
14 64 

15 65 

16 66 

17 67 

18 68 
19 69 

20 70 
21 71 

22 72 

23 73 ,___. 
24 74 

25 75 

26 76 

27 n 
28 78 

29 79 

30 80 
31 81 

32 82 

33 83 

34 64 

35 85 

36 86 

37 87 

38 88 

39 89 

40 90 

41 91 

42 92 

43 93 

44 94 

45 95 

46 96 
47 97 

48 98 

49 99 

50 100 
TOTAL 1-r • • • TOTAL • -· INr.. IND. -· TOT;... ~I - r------ - - TOTAL - -
DEP. DEP. 

TOTAL I ;.:, r -- ;;!: : ._·-:.~ t1€'·. ·". t:.~~~~- CLAIMS I,'.;;, •. 
,, 

CLAIMS ' ~ . : . 

*MAYBE USED FOR ADDITIONAL Cl.AIMS OR ADMENDMENTS 

FORM PT0-20'.12 (1•98) 
U.S.OEPARTMENT OF COMMERCE 
Patent and Trademark Orf.~ 1 
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:c,,'\~~"•s 

(( ~ 
... ~.,:tr,jcit"'.~ 

U1'HTED STATES PATENT AND TRADEMARK OFFICE 

Page 1 of 1 

COMMISSIONER FOR PATEN'TS 
UNITED STATES PATENT AND TRADEMARK OFFICE 

W4.sHINClON, 0.C. 202.:ll 

www.uspto.gov 

APPLICATION Nill.1BER FILING/RECEIPT DA TE FIRST NAMED APPLICANT ATTORNEY DOCKET Nill.1BER 

09/694,433 10/23/2000 Andrew Read TRANS59 

Stephen L. King 
30 Sweetbay Road 
Rancho Palos Verdes, CA 90275 

FORMALITIES LETTER 

1mm11m1mu10101u~u~u~u~nmmim11~mnmmm1m 
·ocooooooooss24035• 

Date Mailed: 12/15/2000 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

1 An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained 
by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The oath or declaration is unsigned. 
• To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e) 

of $65 for a small entity in compliance with 37 CFR 1.27, must be submitted with the missing items 
identified in this letter. 

• The balance due by applicant is $ 65. 

A copy of this notice MUST be returned with the reply. 

Cu~ Set vice Center 
Initial Patent Examination Division (703) 308-1202 

PART 3 -OFFICE COPY 

i 
I. 
I 

I 
I 

file://C:\APPS\preexam\correspondence\2 _ C.xml 12/15/0t 
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Ul\TJTED STATES PATENT 
' 

Page 1 of 1 

COMMISSIONER FOR PATENTS 
UNITED STATES PATENT AND TRAOEMARK OFFICE'. 

WA$HINC:l0N. 0.C. 20231 

www.uspto.gO\I 

APPLICATION NUMBER FILING/RECEIPT DA TE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER 

09/6,94,433 10/23/2000 Andrew Read TRANS59 

Stephen L. King 
30 Sweetbay Road 
Rancho Palos Verdes, CA 90275 

FORMALITIES LETTER 

11nm11~1wn11011011011011011011umm1m11mnu111m101 
•OC000000005624036* 

Date Mailed: 12/15/2000 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

I 

An application number and filing date have been accorded to this applicatio'n. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained 
by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The oath or declaration is unsigned. 
• To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e) 

of $65 for a small entity in compliance with 37 CFR 1.27, must be submitted with the missing items 
identified in this letter. 

• The balance due by applicant is $ 65. 

A copy of this notice MUST be returned with the reply. 
.. / 

Customer~si?rifi"ce Center 
Initial Patent Examination Division (703) 308-1202 

PART 2 - COPY TO BE RETURNED WITH RESPONSE 
02/09/2001 TGEDANU1 00000032 501497 09&94433 

01 FC:205 &5.00 CH 

file:/ /C:\APPS\preexam\correspondence\2 _ B.xml 12/15/00 
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r! ~;v Ml IP~ I ..., . .; '- ,,,. ~ ' ~sr·0y-*" I _,/ -: .. , ~ 

' O • ~~"!1 FEB O 5 ...,. 
Case/Docket No. T~S59 • 

FEB l ... ·: 1 2001 
~ !,u 

~ ~ ~ 
~)' 

If 7RADi: ST ANT COMMISSIONER FOR PA TE lA 
Washington, D.C. 20231 

Sir: 

Transmitted herewith for filing with respect to the patent application of: 

are: 

Inventors: A. Read et al 
For: STATIC POWER CONTROL 
Serial # 09/694,433 
Filed : 10/23/00 

An executed declaration and power of attorney, 
An executed small entity declaration, 
An assignment and cover sheet, 
A copy of a Notice To File Missing Parts. 

The declaration is filed in response to the Notice To File Missing Parts mailed December 15, 
2000 in the above-identified patent application. Please file the declaration and power of 
attorney and the small entity declaration and record the assignment. Please charge the fee of 
$105 and any additional fees with respect to this transaction to Transmeta deposit account 
501497. The fee has been computed as follows: $65 late fee for small entity plus $40 
assignment recordation fee totalling $105. 

Respectfully submitted, 

Date:February 2, 2001 

30 Sweetbay Road 
Rancho Palos Verdes, California 90275 
(310) 377-5073 

I hereby certify that this correspondence is being 
deposited with sufficient postage·with the United 
States Postal Service as First Class mail in an 
envelope addressed to: Assistant Commissioner for 
Patents, Washington, D.C. 20231, on February 2, 
2001. 

, registered representative 
" 

'2. ·-"Z...--0 \ 
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.,, ffB O 5 2001 
~ ~ 

Attorney's Docket No.: Trans59 ;;::,,..;;:.~ Patent 

DECLARATION AND POWER OF A TTORN NT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below, next to my 
name. 

I believe I am the original, first, and sole inventor (if only one name is listed below) or an 
original, first, and joint inventor (if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the invention entitled 

STATIC POWER CONTROL 

the specification of which was filed on October 23, 2000, and assigned Serial No. 
09/694,433. 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claim(s), as amended by any amendment referred to above. 
I do not know and do not believe that the claimed invention was ever known or used in 
the United States of America before my invention thereof, or patented or described in 
any printed publication in any country before my invention thereof or more than one 
year prior to this application, that the same was not in public use or on sale in the 
United States of America more than one year prior to this application, and that the 
invention has not been patented or made the subject of an inventor's certificate issued 
before the date of this application in any country foreign to the United States of America 
on an application filed by me or my legal representatives or assigns more than twelve 
months (for a utility patent application) or six months (for a design patent application) 
prior to this application. 

I acknowledge the duty to disclose all information known to me to be material to 
patentability as defined in Title 37, Code of Federal Regulations, Section 1.56. 

I hereby appoint Stephen L. King, Reg. No. 19, 180; with offices located at 30 Sweetbay 
Road, Rancho Palos Verdes, California 90275, telephone (310) 377-5073, with full 
power of substitution and revocation, to prosecute this application and to transact all 
business in the Patent and Trademark Office connected herewith. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of 
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, 
Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 

Full Name of Sole/First Inventor Andrew Read 

Inventor's Signature /~/4& (}~/ Date 2~ JAtJ O \ 

Residence 

" ✓ 

Sunnwale, California 
(City, State) 

Post Office Address: 1621 Eagle Drive 
Sunnwale, California 94087 

Citizenship 

Full Name of Second/Joint Inventor Sameer Halepete 

U.S.A. 
(Country) 

Inventor's Signature--~---~----'-'------ Date 2--r; :TA:N 200 L 

Residence San Jose, California 
(City, State) 

Citizenship 

Post Office Address: 373 River Oaks Circle, #1608 
San Jose California 95134 

Full Name of Third/Joint Inventor Keith Klayman 

Inventor's Signature ~ ~ · 
Residence Sunnwale, California 

(City, State) 

Post Office Address: 613 San Conradoter #2 
Sunnwale, California 94086 

2 

Citizenship 

India 
(Country) 

U.S.A. 
(Country) 
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'Applicant or Patentee: TRANSMETA CORPORATION Attorney's Docket No. TRANS5 
Serial or Patent No.: 09/694,433 
Filed or Issued: October 23. 2000 

For: STATIC POWER CONTROL 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS 
37 CFR 1.9 (f) and 1.27(c) - - SMALL BUSINESS CONCERN 

I hereby declare that I am an official of the small business concern empowered to act on behalf of the 
concern identified below: 

NAME OF CONCERN: TRANSMETA CORPORATION 
ADDRESS OF CONCERN: 3940 FREEDOM CIRCLE, SANTA CLARA, CALIFORNIA 95054 

I hereby declare that the above identified small business concern qualifies as a small business concern 
as defined in 13 CFR 121.3-18, and reproduced in 37 CFR 1.9(d), for purposes of paying reduced fees 
under Section 41(a) and (b) of Title 35, United States Code, in that the number of employees of the 
concern, including those of its affiliates, does not exceed 500 persons. For purposes of this statement, 
(1) the number of employees of the business concern is the average over the previous fiscal year of 
the concern of the persons employed on a full-time, part-time or temporary basis during each of the 
pay periods of the fiscal year, and (2) concerns are affiliates of each other when either, directly or 
indirectly, one concern controls or has the power to control the other, or a third party or parties controls 
or has the power to control both. 

I hereby certify that to the best of my knowledge and belief rights under contract or law have been 
conveyed to and remain with the small business concern identified above with regard to the invention 
entitled STATIC POWER CONTROL, 

by inventor(s) Andrew Read, Sameer Halepete, and Keith Klayman, 
described in 

( _X_ ) the application for United States patent, the specification of which was filed on October 
23, 2000, and assigned Serial No. 09/694,433, 

and I have reviewed the document that evidences the conveyance of those rights. That 
document 

[ _X_] is being filed herewith. 

If the rights held by the above-identified small business concern are not exclusive, each individual, 
concern or organization having rights to the invention is listed below and no rights to the invention 
are held by any person, other than the inventor, who could not qualify as a small business 
concern under 37 CFR 1.9(d) or by any concern which would not qualify as a small business 
concern under 347 CFR 1.9(d) or a non-profit organization under 37 CFR 1.9(e). NOTE: 
Separate verified statements are required from each named person, concern or organization having 
rights to the invention averring to their status as small entities. (37 CFR 1.27) 
NAME: 
ADDRESS: 

[ __ ] Individual [ __ ] Small Business Concern [ __ ] Non-Profit Organization 
NAME: 
ADDRESS: 

[ __ ] Individual [ __ ] Small Business Concern [ __ ] Non-Profit Organization 

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting 
in loss of entitlement to small entity status prior to paying, or at the time of paying, the earliest of the 
issue fee or any maintenance fee due after the date on which status as a small entity is no longer 
appropriate. (37 CFR 1.28(b)). 

Page 1 of 2 
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i 

·1 hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made 
with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such willful 
false statements may jeopardize the validity of the application, any patent issuing thereon, or any 
patent to which this verified statement is directed. 

NAME OF PERSON SIGNING: MARK ALLEN 
TITLE OF PERSON OTHER THAN OWNER: PRESIDENT AND COO 
ADDRESS OF PERSON SIGNING: 3940 FREEDOM WAY, SANTA CLARA, CALIFORNIA 95054 
SIGNATURE: _/....--;;? L: ~ DATE: _ _,.//"""/,.__.,._2~o/i....,,o;-,l .... 11..,,.~~-------

Page 2 of 2 
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• 
Attorney Docket No.: 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
"1'pAl\~a• 

In re Application of: 

lnventor(s): Andrew Read, Sameer Halepete, and Keith Klayman 

Serial No.: 09/694,433 Examiner: 

Filed: 10/23/00 

For: STATIC POWER CONTROL 

Patent No.: 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Art Unit: 2188 

Issued Date: 

Patent 

RECEIVED 
SE.P l D iooi 

tesfin~1e;Y g~nfflt 11 gg 

POWER OF ATTORNEY BY ASSIGNEE OF ENTIRE INTEREST 
(REVOCATION OF PRIOR POWERS) 

As assignee of record of the entire interest of the above identified 
~ application, 
□ patent, 

REVOCATION OF PRIOR POWERS OF ATTORNEY 

all powers of attorney previously given are hereby revoked and 

NEW POWER OF ATTORNEY 

the following attorney(s) and/or agents(s) are hereby appointed to prosecute and transact all business in the 
Patent and Trademark Office connected herewith. 

James P. Hao ------
.. Anthony ... c: .... Murabi to 

... John ... P ..... Wagner ............................................... . 

Glenn D. Barnes 

Thomas M. Catale ........................................................................ __ _ 
Jose S. Garcia .................................... ______ ................... .. 
Eric J. Gash ___ ................... .. 
Lin C. Hsu .................................... ______ _ 
Ronald M. Pomerenke ..................... _____ ..................... __ _ 
John F. Ryan 

Matthew J. Blecher 

Lawrence R. Goerke 

... ~~_ginald A. Ratliff 

Registration No.: 36,398 

Registration No.: ... 35_, 295 

Registration No.: .. }.~.!}.?..~ ............ .. 

Registration No.: 42,293 

Registration No.: 46,434 

Registration No.: .... ~.~.!.2..~-..... .. 
Registration No.: ... 46_,.274 ............. . 

Registration No.: .... ~.?..:1.~.._ .. .. 
Registration No.: .... ~.~.! .. ~.~.~ ............ .. 

Registration No.: ... 4 7_,_os_o __ 

Registration No.: 46,558 

Registration No.: 45,927 ----
Registration No.: ... 48_,_098 __ 

rev. 2198 dbp 
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• 
William A. Zarbis 

Mehlin Dean Matthews .......................................... ___ _ 
Registration No.: 46, 120 

Registration No.: 46,127 ----
Joel D. Youngs ......... ___ _ Registration No.: ... P-52_,.389 

- Bryn C ..... ~~E9.9..~---.......................... . Registration No.: .. }.8, 129 

SEND CORRESPONDENCE TO: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street 

Third Floor 
San Jose, CA 95113 

DIRECT PHONE CALLS TO: 

Anthony C. Murabito 
(408) 938-9060 

Transmeta corporation 
(type or print identity of assignee of entire interest) 

3940 Freedom circle 
Santa Clara. CA 95054 

Address 

Recorded in PTO on _...,0_2!...,,,0'""5""/0,._1,_ ___ _ 
Reel 011536 
Frame 0490 

□ Recorded herewith 

ASSIGNEE CERTIFICATION 

Attached to this power is a "CERTIFICATE UNDER 37 CFR 3.73(b)." 

Date 

Bryn C. Ekroot 
(type or print name of person authorized to sign on behalf 
of assignee) 

Director of Intellectual Property 
Title 

rev. 2/98 dbp 
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• • 
Docket No.: TRAN-P059 

E.filfuJJ. 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Read et al. 

Serial No.: 09/694,433 

Filing Date: 10/23/00 

For: STATIC POWER CONTROL 

CERTIFICATE UNDER 37 CFR 3.73lb} 

RECEIVED 

Sf Pl D 2002 
T~Jm~,~~, P-ent~r 2109 

TRANSMETA CORPORATION, a corporation, certifies that it is the assignee of the entire right, 
title and interest in the patent application identified above by virtue of either: 

[ X] An assignment from the inventor(s) of the patent application identified above. A copy of the 
assignment is attached. 

[ ] A chain of title from the inventor(s), of the patent application identified above, to the current 
assignees as shown below: 

1. From: _________ To: ________ _ 
The document was recorded in the Patent and Trademark Office at 
Reel: ____ , Frame: ____ , or for which a copy thereof 
is attached. 

2. From: _________ To: ________ _ 
The document was recorded in the Patent and Trademark Office at 
Reel: ____ , Frame: ____ , or for which a copy thereof 
is attached. 

3. From: _________ To: ________ _ 
The document was recorded in the Patent and Trademark Office at 
Reel: ____ , Frame: ____ , or for which a copy thereof 
is attached. 

[ ] Additional documents in the chain of title are listed on a 
supplemental sheet. 

] Copies of assignments or other documents in the chain of title are attached. 

The undersigned has reviewed all the documents in the chain of title of the patent application 
identified above and, to the best of undersigned's knowledge and belief, title is in the assignee 
identified above. 

The undersigned (whose title is supplied below) avers that the undersigned is empowered to 
sign this certificate on behalf of the assignee. 

I hereby declare that all statements made herein of my own knowledge are true, and that all 
statements made on information and belief are believed to be true; and further, that these statements 
are made with the knowledge that willful false statements, and the like so made, are punishable by fine 

- 1 -
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•• • 
or imprisonment, or both, under Section 1001, Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of the application or any patent issuing thereon. 

Bryn C. Ekroot 
Typed or Printed Name 

Director of Intellectual Property 
Tille 

- 2 -
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7 . 
1 

Attorney's Docket 
No.: Trans59 

ASS~GNMENT PATENT 

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, ~. 

the undersigned, Andrew Read, Sameer Halepete, and Keith Klayman 

hereby sell, assign, and transfer to Transmeta, Corporation. 
a corporation of Delaware, having a principal place of business at 3940 Freedom Circle, Santa Clara. 
California 95054. ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and 
interest for the United States and all foreign countries, in and to any and all inventions and improvements that are 
disclosed in the application for the United States patent,, the specification of which was filed on October 23, 
2000, and assigned Serial No. 09/694,433, and is entitled: 

STATIC POWER CONTROL 

and in and to said application and all divisional, continuing, substitute, renewal, reissue, and all other patent 
applications that have been or shall be filed in the United States and all foreign countries on any of said 
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States 
and all foreign countries on said improvements; and in and to all rights of priority resulting from the filing of said 
United States application; 

agree that said Assignee may apply for and receive a patent or patents for said improvements in its own 
name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, 
and legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will 
execute all divisional, continuing, substitute, renewal, reissue, and all other patent applications on any and all said 
improvements; execute all rightful oaths, assignments, powers of attorney, and other papers; communicate to said 
Assignee, its successors, assigns, and representatives all facts known to the undersigned relating to said 
improvements and the history thereof; and generally do everything possible that said Assignee, its successors, 
assigns, or representatives shall consider desirable for aiding in securing and maintaining proper patent protection 
for said improvements and for vesting title to said improvements, and all applications for patents and all patents on 
said improvements, in said Assignee, its successors, assigns, and legal representatives: and 

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment, grant, 
mortgage, license, or other agreement affecting the rights and property herein conveyed has been made to others 
by the undersigned, and that full right to convey the same as herein expressed is possessed by the undersigned. 

Each Inventor: Please Sign and Date Below: 

Each Inventor: Please also list the date 
that you signed the accompanying 
Declaration and Power of Attorney: 

j (1M. 2) .2001 
Date 

1M 2 f:J . 2001 
Date 

/, .., .,,,, 
,le"' "'$ . 2001 

Date 

,,.-

Name: Andrefw Read 
ja.- 2) ' 2001 

Date 

Name: 

,.., .r~ 2-0 .2001 
Date 

j';;:,,,, -::2..S~ 2001 
Date 

Assignment Document Return Address: 
STEPHEN L. KING 
30 SWEETBAY ROAD 
RANCHO PALOS VERDES, CA 90275 
(310) 377-5073 
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- .. • ~~ UNITED STA.TES 
PATENT AND 

* * 'TRADEMARK OFFICE 

APPLICATION NUMBER 

09/694,433 

WAGNER, MURABITO & HAO LLP 
TWO NORTH MARKET STREET 
THIRD FLOOR 
SAN JOSE, CA 95113 

FILING DATE 

10/23/2000 

FIRST NAMED APPLICANT 

Andrew Read 

Page1Jj

0 

C0rnmlaalo.....- for Patam.a 
Washington. 0C :!0231 

www.uspto.gov 

ATTY. DOCKET NO.ffITLE 

TRANS59 

CONFIRMATION NO. 3072 

I 111m11m100 UI DI UIII Ill llll II~ u~ nm ~m 111111m ~, ~~ 111111111111 
*OC000000008872573* 

Date Mailed: 09/30/2002 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/16/2002. 

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

DALAHALL 
2100 (703) 305-9633 

OFFICE COPY 
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• ~~ UNITED STATES 
PATENT AND 

.,,:''tt,., TRADEMARK. OFFICE 

APPLICATION NUMBER 

09/694,433 

Stephen L. King 
30 Sweetbay Road 
Rancho Palos Verdes, CA 90275 

Fil.ING DATE 

10/23/2000 

FIRST NAMED APPLICANT 

Andrew Read 

Page l of l 

Conunls.atonor for P~t::a 
WasningU>n, DC 2023 1 

www.uspto.gov 

A TTY. DOCKET NO.ff'ITLE 

TRANS59 

CONFIRMATION NO. 3072 

110~111111 ~~ DI 11111111111111111 m1111 H m~ ~~ 111111~~ m Ill m 1111 
·ocooooooooaa12s50· 

Date Mailed: 09/30/2002 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/16/2002. 

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

2100 (703) 305-9633 
OFFICE COPY 
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PATENT AND TRADEMARK OFFICE 
Attorney Docket No.: TRAN-P059 

lnventor(s): Andrew Read, Sameer Halapete and 
Keith Klayman 

Filed: 

Serial No.: 

Title: 

10/23/00 

09/694,433 

STATIC POWER CONTROL 

The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
Sir: 

Group Art Unit: 

Examiner: 

Information Disclosure Statement Submitted Pursuant to 37 c E B 1 97<b} 

The citations referenced herein, copies attached, may be material to the examination of the 
above-identified application and are, therefore, submitted in compliance with the duty of disclosure as 
defined in 37 C.F.R. 1.56. The Examiner is requested to make these citations of official record in the 
application. 

This Information Disclosure Statement submitted in accordance with 37 C.F.R. 1.97(b) is not to be 
construed as a representation that a search has been made, that additional items material to the 
examination of this application do not exist, or that any one or more of these citations constitute prior art 
under 35 U.S.C. 102. 

The Examiner's attention is respectfully directed to the following U.S. Patents: 
Pat. No. Pat. Title 
5,592,173 GPS RECEIVER HAVING A LOW POWER STANDBY MODE 
5,757,171 ON-BOARD VOLTAGE REGULATORS WITH AUTOMATIC 

PROCESSOR TYPE DETECTION 
5,848,281 METHOD AND APPARATUS FOR POWDER MANAGEMENT IN 

A MUL Tl FUNCTION CONTROLLER WITH AN EMBEDDED MICRO
PROCESSOR 

5,923,545 METHOD AND APPARATUS FOR PROVIDING MULTIPLE OUTPUT 
VOLTAGES FROM A VOLTAGE REGULATOR 

6,118,306 CHANGING CLOCK FREQUENCY 

The Examiner's attention is respectfully directed to the following documents: 

Grant Date 
01/07/97 
05/26/98 

12/08/98 

07/13/99 

09/12/00 

"HIGH-SPEED DIGITALLY ADJUSTED STEP-DOWN CONTROLLERS FOR NOTEBOOK 
CPUS"; Maxl 710/Maxl 711; MAXIM Manual; page 11 and page 21 . 

"OPERATIO U (Refer to Functional Diagram)" LTCl 736; Linear Technology Manual page 9 

02/05/2003 DENNANU1 00000050 09694433 

01 FC:1806 180.00 OP 

1 of2 rev. 6/97 Jpw 
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• 
Please direct all correspondence concerning the above-identified application to the following address: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Respectfully submitted, 

Date:_-Z_-:::;---__ ~-""-"' __ ';)_[)_:::>_,_ By:~ 

2 of2 

Matthew J. Blacher 
Reg. No. 46,588 

:::---

rev. 6197 jpw 
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o'i,\ J • ~g-( ~~ 
Patent/f ( FEB032003 Jr' 

Di~l,j.osure ftatement Transmittal 
lf_~ADlll~~ 

Docket No.: TRAN;;;,,;:..-..:;:P..:;:0;.;;5..;;.9 ___ _ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

lnventor(s): Andrew Read, Sameer Halapete and 
Keith Klayman 

Group Art Unit: 

Filed: 10/23/00 

Serial No.: 09 I 694, 433 

Title: STATIC POWER CONTROL 

The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
Sir: 

Examiner: 

Information Disclosure Statement Transmittal 
Transmitted herewith is the following: 

............ Formal drawings, totaling ................... sheets. 
Informal drawings, totaling ___ sheets. 
Certification for PTO Consideration 
Information Disclosure statement sheets) 

..... x .... Information Disclosure statement and late filing fee 

..... x .... Form 1449 

X 

Petition for Extension of Time 
Other: ... References .................................... __________________ _ 

Fee Calculation (for other than a small entity) 

Fee Items I I I 
Petition for Extension of Time (fee calculated elsewhere 
Information Disclosure Statement, late filina 
Other: 
Total Fees 

PAYMENT OF FEES 

1 . The full fee due in connection with this communication is 
provided as follows: 

Fee Rate 
$ .00 

$180.00 

[ X] The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.: 23-0085 . 
A duplicate copy of this authorization is enclosed. 

[ X] A check in the amount of $180. oo 
Charge any fees required or credit any overpayments associated with this filing to Deposit 
Account No.: 23-0085. 

Page 1 of 2 

1rs 

Total 
$0.00 

$180.00 
$0.00 

$180.00 

kgr7198 
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• • Please direct all correspondence concerning the above-identified application to the following address: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
( 408) 938-9060 

Respectfully submitted, 

Date:_'J_r __ J_q_,.,., __ ].._E>_D ....... z"-- By:~ 

Page 2 of 2 

Matthew J. Blacher 
Reg. No. 46,558 

kgr 7198 
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L Number Hits Search Text • • I 0 ((("core voltage" and clock) and (cpu or processor or microprocessor)) 
and (low or sleep)) and (reduc$3 or cut$4) 

2 0 ((("core voltage" and clock) and (cpu or processor or microprocessor)) 
and (low or sleep)) and (reduc$3 or cut$4) 

6 0 (("core voltage" and clock) and (cpu or processor or microprocessor)) and 
(low or sleep) 

3 I (("core voltage" and clock) and (cpu or processor or microprocessor)) and 
(low or sleep) 

7 2 (("core voltage") and (cpu or processor or microprocessor)) and (low or 
sleep) 

10 2 "6202104" 
11 0 (("core voltage" and clock) and (cpu or processor or microprocessor)) and 

(clock near3 disable) 
12 2 (("core voltage" and clock) and (cpu or processor or microprocessor)) and 

(clock near3 disable} 
13 3381 ("central processing unit" or cpu or processor or microprocessor) near4 

(stop$3 or disable$!) 
16 12606 ("central processing unit" or cpu or processor or microprocessor) near4 

(stop$3 or disable$ I) 
17 0 (("central processing unit" or cpu or processor or microprocessor) near4 

(stop$3 or disable$ I)) and ("core voltage") 
20 13 (("central processing unit" or cpu or processor or microprocessor) near4 

(stop$3 or disable$ I)) and ("core voltage") 
21 315 (stop$3 or disable$)) near4 clock with (cpu or processor or 

microprocessor or "central processing unit") 
22 28 ((stop$3 or disable$ I) near4 clock with ( cpu or processor or 

microprocessor or "central processing unit")) with (reduc$3 or lower$3) 
24 120 (stop$3 or disable$)) near4 clock with (cpu or processor or 

microprocessor or "central processing unit") with (reduc$3 or lower$3) 
23 20 (stop$3 or disable$)) near4 clock with (cpu or processor or 

microprocessor or "central processing unit") 
25 2 ((stop$3 or disable$ I) near4 clock with ( cpu or processor or 

microprocessor or "central processing unit") with (reduc$3 or lower$3)) 
and (voltage adj I regulator) 

26 3 "5844435" 
27 9 monitoring near6 (stop adj I clock) 

Search History 7/27/03 11 :34:58 AM Page I 

C:\APPS\EAS1\ Workspaces\09694433. wsp 

DB Timestamo 
JPO 2003/07/27 10:21 

JPO 2003/07/27 10: 16 

IBM_TDB 2003/07/27 10:16 

EPO; JPO 2003/07/27 10:22 

EPO;JPO 2003/07/27 10:19 

USPAT 2003/07/27 10:19 
JPO 2003/07/27 10:21 

USPAT 2003/07/27 10:21 

EPO; JPO 2003/07/27 10:24 

USPAT 2003/07/27 10:24 

EPO; JPO 2003/07/27 10:24 

USPAT 2003/07/27 10:24 

JPO 2003/07/27 10:46 

JPO 2003/07/27 10:39 

USPAT 2003/07/27 10:48 

EPO 2003/07/27 10:47 

USPAT 2003/07/27 I 1:10 

USPAT 2003/07/27 10:54 
USPAT 2003/07/27 I 1:10 
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r r. Search Te. Type 
1 BRS 321 "core voltage" 

2 BRS 30 "core voltage" 

3 BRS 1 "core voltage" and clock 

4 BRS 73 "core voltage" and clock 

5 BRS 47 
("core voltage" and clock) and (cpu or processor or 
microprocessor) 

6 BRS 44 
(("core voltage" and clock) and (cpu or processor or 
microprocessor)) and (low or sleep) 
((("core voltage" and clock) and (cpu or processor or 

7 BRS 41 microprocessor)) and (low or sleep)) and (reduc$3 or 
cut$4) 

8 BRS 16 
"core voltage" with regulator with (cpu or processor or 
microprocessor) 
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• 
UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

09/694,433 10/23/2000 

7590 07/30/2003 

WAGNER, MURABITO & HAO LLP 
TWO NORTH MARK.ET STREET 
THIRD FLOOR 
SAN JOSE, CA 95113 

FIRST NAMED INVENTOR 

Andrew Read 

• 
UNITED STATF.S DEPARTMENT OF COMMERCE 
United State,, Potent nod Trndemnrk Office 
Addras: COMMISSIONER FOR PATENTS 

P.O.Bm: 14SO 
Aloxm!ria, Viigjnia 22313-14SO 
www.o,p1o.ga,, 

I ATTORNEY DOCK.ET NO. I CONFIRMATION NO. 

TRANS59 3072 

EXAMINER 

CAO,CHUN 

ART UNIT PAPER NUMBER 

2185 

DATE MAILED: 07/30/2003 
1 

Please find below and/or attached an Office communication concerning this applicati~n or proceeding. 

PT0-90C (Rev. 07-01) 
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Office Action Summary 

Application No. 

09/694,433 

Examiner 

Chun Cao 

Appllcant(s) 

READ ET AL. 

Art Unit 

2185 
- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J MONTH($) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however. may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
• Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent tenn adjustment See 37 CFR 1. 704(b ). 

Status 

1 )[81 Responsive to communication(s) filed on 23 October 2000. 

2a)O This action is FINAL. 2b)[81 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213. 

Disposition of Claims 

4)(81 Claim(s) 1-13 is/are pending in the application. 

4a) Of the above claim{s) __ is/are withdrawn from consideration. 

5)0 Claim{s) __ is/are allowed. 

6)(81 Claim{s) 1-13 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11 )0 The proposed drawing correction filed on __ is: a)O approved b)O disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12)0 The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. §§ 119 and 120 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

14)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) 0 The translation of the foreign language provisional application has been received. 

15)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1) [81 Notice of References Cited (PT0-892) 
2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 
3) [81 tnfonnation Disdosure Statemenl(s) (PT0-1449) Paper No(s) §. 

4) 0 Interview Summary (PT0-413) Paper No(s). __ . 
5) 0 Notice of lnfonnal Patent Application (PT0-152) 
6) 0 Other. 

U.S. Patent and Trademark Office 
PT0-326 (Rev. 04-01) Office Action Summary Part of Paper No. 7 
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• 
Application/Control Number: 09/694,433 

Art Unit: 2185 

DETAILED ACTION 

1. Claims 1-13 are presented for examination. 

• 

2. The title of the invention is not descriptive. A new title is required that is clearly 

indicative of the invention to which the claims are directed. The current title is imprecise. 

Claim Rejections• 35 U.S.C. § 102 

Page 2 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that fonn the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in 

a printed publication in this or a foreign country, before the invention thereof by the 

applicant for a patent. 

( e) the invention was described in a patent granted on an application for patent by another 

filed in the United States before the invention thereof by the applicant for patent, or on an 

international application by another who has fulfilled the requirements of paragraphs (1), (2), 

and (4) of section 371© of this title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 

(AIPA) do not apply to the examination of this application as the application being examined 

was not (1) filed on or after November 29, 2000, or (2) voluntarily published under 35 U.S.C. 

122(b). Therefore, this application is examined under 35 U.S.C. 102(e) prior to the amendment 

by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

4. Claims 1-13 are rejected under 35 U.S.C. 102 (a) or 102(e) as being anticipated by Orton 

et al. (Orton), US patent no. 6,118,306. 
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• 
Application/Control Number: 09/694,433 

Art Unit: 2185 

• 
Orton is a prior reference cited by applicant in IDS paper no. 6. 

Page 3 

As per claim 1, Orton teaches that a method for reducing power utilized by a processor 

comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode is which 

system clock to the processor is disabled [col. 2, lines 44-60]; and 

reducing core voltage to the processor to a value sufficient to maintain state during the 

mode of which system clock is disable; [col. 3, lines 10-20]. 

As per claim 2, Orton teaches of determining the processor is transitioning from a 

computing mode to a mode is which system clock to the processor is disabled comprising 

monitoring a stop clock signal [col. 2, lines 44-60; col. 5, lines 4-11; col. 7, lines 38-43]. 

As per claims 3 and 4, Orton teaches of reducing an output voltage providing by a 

voltage regulator furnishing core voltage to the processor and providing a feedback signal to the 

voltage regulator to reduce its output voltage below a specified output voltage [ col. 2, lines 24-

27; col. 3, lines 10-19; col. 7, lines 14-19, 44-58]. 

As per claims 5 and 6, Orton teaches of power dissipation during reductions in core 

voltage to a mode in which power is saved during the voltage transition [col. 2, lines 11-27, 44-

60]; and returning the voltage regulator to its original mode of operation [col. 3, lines 10-14; col. 

7, lines 51-58; col. 8, lines 54-65]. 

As per claims 7-13, Orton teaches the claimed method of steps in claims 1-6. Therefore, 

Orton teaches the claimed circuit having a voltage regulator to carry out the method of steps 

[figs. 1, 5; see claims 1-6 rejections state above]. 
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• 
Application/Control Number: 09/694,433 

Art Unit: 2185 

• 
Page4 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 

Washington, D.C. 20231 

or faxed to: 

(703) 746-7239, (for formal communications intended for entry) 

Or: 

(703) 746-7240 (for informal or draft communications, please label 

"PROPOSED" or "DRAFT") 

Hand-delivered responses should be brought to Crystal Park II, 2121 

Crystal Drive, Arlington. VA., Sixth Floor (Receptionist). 

6. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Chun Cao at (703) 308-6106. The examiner can normally be 

reached on Monday-Friday from 7:30 am - 4:00 pm. If attempts to reach the examiner by phone 

are unsuccessful, the examiner's supervisor Thomas Lee can be reached at (703) 305-9717. The 

fax number for this Art Unit are followings: After-Final (703) 746-7238; Official (703) 746-

7239; Non-Official (703) 746-7240. 
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• 
Application/Control Number: 09/694,433 

Art Unit: 2185 

• 
Page 5 

Any inquiry of a general nature or relating to the status of this application should be 

directed to the Group receptionist whose telephone number is (703) 306-5631. 

Ch~ 

July 27, 2003 
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Document Number Date 
Country Code-Number-Kind Code MM-YYYY 

US..6,442,746 08-2002 

US..6,314,522 11-2001 

US-6,304,824 10-2001 

US..6,279,048 08-2001 

US-6,272,642 08-2001 
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Document Number Date 
Country Code-Number-Kind Code MM-YYYY 
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Examiner 

Chun Cao 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To effectively suppress the power consumption of the 
whole system by positively generating inactive processors even in a state where 
the number of tasks is over that of processors. 

SOLUTION: In this information processing system, OS previously knows the 
resource request quantity of the processors 11 and 12 of the processing unit of 
each task including OS itself to centralize the group of tasks to the specific 
processor 11 within a range in which the resources of the processors 11 and 12 
are not short (a range in which the sum of the request quantity of the 
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processor resources is not over 100). Thereby, the other processor 12 is 
brought into an inactive state so that power source supply for the inactive 
processor is stopped or a clock frequency is lowered. Thereby the power 
consumption of the whole system is effectively suppressed. 
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@ Reducing power consumption In a digital processor. 

@) The supply of the clock signal to the pro
cessor in a multi-tasking system is controlled by 
a program (CCP) that runs in the lowest priority 
under the operating system (OS), so that appli
cations (A.B,) are not affected when clock sig
nals are stopped or slowed to reduce power 
dissipation. 
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The present invention relates to reducing the 
power consumption of a digital processor. Such 
reduction is desirable particularly to reduce heat dis
sipation in data processing apparatus including digital 
processors. 

In a known type of processor the contents of its 
internal registers are not lost even if the supply of a 
clock signal to the processor is stopped. Operations 
can be resumed from the stop state by reopening the 
supply of the clock signal. Such a processor is refer
red to herein as a full-static processor and, if it uses 
CMOS logic, power consumption and heat dissipation 
can be greatly reduced by stopping the supply of a 
clock signal to the processor, or decreasing the fre
quency of the clock signal, while the processor idle. 

Japanese Published Unexamined Patent Appli
cation (PUPA) No.62-169219 (U.S. Pat. No.4,851, 
987) discloses an information processing system in 
which the supply of a clock signal to a processor is 
stopped according to a result of the execution of a pro
gram which determines whether the system is cur
rently in a state where it waits for the completion of an 
operation of an input/output device or key input by an 
operator. However, even though the system waits for 
the completion of the operation of the input/output 
device or key input by the operator, the processor is 
not always used to be in an idle time. Particularly, in 
an information processing system using a multi-task
ing operating system, possibility that a processor runs 
a second task while waiting for the completion of an 
operation of an input/output device or key input by an 
operator is not insignificant. In such a conventional 
apparatus there is therefore a danger that the supply 
of a clock signal to the processor may be stopped 
while the processor runs the task. 

It is accordingly an object of the present invention 
to provide an information processing system and a 
method for operating such a system which minimises 
this danger. 

According to the present invention there is pro
vided an information processing apparatus using a 
multi-tasking operating system, a method for control
ling a processor clock signal wherein the supply of a 
processor clock signal to a processor is controlled by 
a program which runs in the lowest priority under said 
multi-tasking operating system. 

There is further provided an information proces
sing system Including a full static processor, a clock 
signal generator for supplying the clock signal to said 
processor, and a clock signal controller for controlling 
the supply of the clock signal to said processor from 
said clock signal generator when a program given the 
lowest priority runs under a multi-tasking operating 
system. 

An information processing system is usually pro
vided with a system timer for synchronising the entire 
system in addition to a generator or oscillator for 
generating the clock signal to be supplied to the pro-

cessor. Under the multi-tasking operating system, 
tasks to run are switched to one another according to 
a priority given to each task for each time interval indi
cated by the system timer. Now in a case where a pro-

s gram (clock control program) that controls the supply 
of the clock signal to the processor is provided, and 
the clock control program is given the lowest priority, 
the clock control program runs if only the clock control 
program runs and any other tasks does not run, that 

10 is, only if the processor may be stopped. Thereby, the 
supply of the clock signal to the processor can be cer
tainly controlled on or off for each time interval indi
cated by the system timer. Instead of stopping the 
supply of the clock signal to the processor, the fre-

1s quency of the clock signal may be controlled so that 
it can be decreased. 

In order that the invention may be well understood 
a preferred embodiment thereof will now be described 
by reference to the accompanying drawings, in 

20 which:-
FIG.1 is a time chart showing the operations of 

the embodiment of an information processing system 
constructed in accordance with the present invention. 

FIG.2 is a block diagram showing the overall con-
2s struction of said embodiment. 

FIG.3 is a flowchart showing a method for control
ling processor clock signals and processing steps 
according to the present invention. 

FIG.2 shows the overall construction of an embo-
30 diment of an information processing system accord

ing to the present invention. Referring to the figure, a 
processor 10 connects to a clock signal line 21, an 
interrupt signal line 22, and a signal lines 23. The sig
nal line 23 is comprised of a plurality of signal lines for 

35 a control signal, an address signal, and a data signal 
other than an interrupt signal and connected to a 
memory 30 and a system timer 70. The signal line 23 
and the interrupt signal line 22 may be called a system 
bus 20. The memory 30 stores a multi-tasking operat-

40 ing system MOS, a clock control program CCP that 
runs in the lowest priority under the multi-tasking 
operating system MOS, and application programs A 
and B. 

The clock signal line 21 and the interrupt signal 
45 line 22 connect to a clock signal controller 40. The 

clock signal controller 40 comprises a clock signal on
off switcher 41, a signal transition detector 42, and a 
register 43. The clock signal on-off switcher 41 is 
always supplied with a clock signal for the processor 

50 from a generator 50, stopping the supply of the clock 
signal to the processor 10 in response to a clock stop
ping signal from the register 43, reopening the supply 
of the clock signal to the processor 1 O in response to 
a clock reopening signal from the signal transition 

ss detector 42. The signal transition detector 42 con
nects to an interrupt signal controller 60. The signal 
transition detector 42, when receiving an interrupt sig
nal from the interrupt signal controller 60, gives the 

2 
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lnte1TUpt signal to the processor 10 and the clock 
reopening signal to the clock signal on-off switcher 41. 

To the inte1TUpt signal controller 60, in addition to 
inte1TUpt signals from input/output devices such as a 
keyboard, a disk storage, a printer, etc., a signal from 5 

the system timer are inputted. When receiving these 
signals, the inte1TUpt signal controller 60 outputs the 
inte1TUpt signal to the signal transition detector 42. 
Thereby, except that the inte1TUpt signals from the 
input/output devices are received, the supply of the 10 

clock signal to the processor 1 O is reopened when the 
system timer 70 indicates the lapse of a predeter
mined time. Under the multi-tasking operating system 
MOS, task execution is switched for each time interval 
indicated by the system timer 70. The register 43 is 15 

used for receiving and holding a result of the execu-
tion of the clock control program CCP given the lowest 
priority. 

Now the operations of the embodiment are des-
cribed by reference to FIG.1 in addition to FIG.2. Gen- 20 

erally, in the multi-tasking operating system, a task 
scheduler, which is one of the component programs 
of the operating system, switches tasks on or off 
based on time slicing in which the task scheduler 
gives plural tasks the execute right of the processor 25 

according to their priority for each predetermined time 
interval at the completion of a running task or based 
on a event-driven method in which the execute right 
of the processor is transferred in response to occurr-
ence of an event such as an interruption, as in the 30 

embodimenl Time quanta of time slices are deter
mined by the system timer 70. 

FIG.1 shows a state where the execution of plural 
tasks including the clock control program CCP given 
the lowest priority is switched under the multi-tasking 35 

operating system OS and a condition that the supply 
of a clock signal to the processor 10 is controlled on 
or off. Now if the system timer 70 issues a signal indi
cating the lapse of a predetermined time interval over 
the signal line 23 while the application program B 40 

given priority 2 is running, an object of program execu-
tion temporarily changes from the application prog-
ram B to the operating system OS. The operating 
system OS not only determines whether the appli-
cation program B has the execute right of the pro- 45 

cessor 10 even in the following quantum of time, but 
also selects any of programs that require the execute 
right of the processor 10 in the following quantum of 
time and gives it the execution righl 

FIG.1 shows a case where only the clock control 50 

program CCP requires the execute right of the pro
cessor 10. In this case, the clock control program CCP 
runs and, as a result, a signal indicating that a clock 
signal may be stopped is sent to the register43 of the 
clock controller 40 through the signal line 23. Since 55 

the clock control program CCP does nothing but sim-
ple work as described above, its execution time is very 
short. The register 43 not only holds said signal, but 

3 

also provides a clock stopping signal to the clock sig
nal on-off switcher 41 to stop the supply of the clock 
signal to the processor 10. 

If the supply of the clock signal to the processor 
1 O stops and then the system timer 70 issues a signal 
indicating the lapse of a predetermined time, the Inter
rupt signal controller 60 provides an inte1TU pt signal to 
the signal transition detector 42 and then the signal 
transition detector 42 provides a clock reopening sig
nal to the clock signal on-off switcher 41 to not only 
reopen the supply of the clock signal to the processor 
10, but also provide an interrupt signal to the pro
cessor 10. The processor 10, on receiving the inter
rupt signal, prompts a timer inte1TUpt handler and a 
dispatcher, which are the component programs of the 
operating system OS, to run and determines a prog
ram to be run in the following quantum of time after 
they run. 

FIG.1 shows also a case where a program to be 
run in the following quantum of time is only the clock 
control program CCP. Also in this case, the clock con
trol program CCP runs to stop the supply of a clock 
signal to the processor 10. If the interrupt signal con
troller 60 issues an inte1TUpt signal while the supply of 
the clock signal to the processor 10 is stopping, not 
only the supply of the clock signal to the processor 10 
is reopened, but also the operating system OS per
forms functions to determine a program to be run in 
the following quantum of time. If the program to be run 
is the application program A given priority 1, the appli
cation program A runs until the system timer 70 issues 
the following signal. When the system timer 70 issues 
the signal, the operating system functions to deter
mine a program to be run in the following quantum of 
time and If the program thus determined is the appli
cation program A, the program A runs again until the 
system timer 70 issues the following signal. 

FIG.3 shows processing steps for stopping the 
supply of a clock signal to the processor under the 
multi-tasking operating system. In the figure, both an 
inte1TUpt handler and a task dispatcher are the com
ponent programs of a task scheduler of the operating 
system. The interrupt handler is a program that runs 
in response to an inte1TUpt signal to do work required 
for stopping and then reopening an application run
ning before receiving the interrupt signal. The task 
dispatcher is a program that determines the following 
task to be run according to priority given to each task 
and transfers the execute right of the processor to the 
task thus determined. 

Referring to FIG.3, in a step S 11 an application 
program given priority other than the lowest priority 
runs. In a subsequent step S12, whether said appli
cation program is completed or not is determined. If 
the application program is not completed, the proces
sing proceeds to a step S13 where the application 
program continues to run. If the application program 
is completed, the processing proceeds to a step S16. 
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If an intemJptsignal Is encountered in a step S14 dur
ing the run of the application program, the processing 
proceeds to a step S15 where the interrupt handler 
runs and then the task dispatcher is started in the step 
S 16. The task dispatcher determines whether the run
ning application program is authorised to run also in 
the subsequent quantum of time or not (in a step S17). 
If the application program is authorised to run in the 
subsequent quantum of time, the processing returns 
to the step S11. If the application program is not 
authorised to run, whether another application prog
ram requests authorisation for running or not is deter
mined in a step S18. If another application requests 
to be authorised to run, the application program runs 
in a step S19. Otherwise, the processing proceeds to 
a step S21 where the clock control program (given the 
lowest priority) for stopping a clock signal is started. 
In a subsequent step S22, the clock control program 
runs to send a signal Indicating that the supply of the 
clock signal is stopped, to the register 43 of the clock 
signal controller 40 and in a step S23 the supply of the 
clock signal is stopped. 

According to the above embodiment, since the 
clock control program runs only if there is no other 
tasks to be run, the supply of the clock signal is not in 
danger of being stopped while some task is running 
in a background. Further, according to the embodi
ment, since the on-off control for the clock signal is 
performed for each timer interval indicated by the sys
tem timer, the clock signal is stopped in a small slice 
of the idle time for the processor and thereby low 
power dissipation is offered. 

It will be recognised that said clock signal control
ler 40 may be connected to a processor, not the pro
cessor 10 and added to another program. It will be 
appreciated that instead of stopping the supply of a 
clock signal to the processor 10, the frequency of the 
clock signal may be decreased to attempt low power 
dissipation. 

As described above, according to the present 
invention, a method and an information processing 
system which ensure that an allowed time to stop a 
processor or an allowed time to delay an operation of 
the processor is determined to stop the supply of a 
clock signal to the processor or decrease the fre
quency of the clock signal, can be provided. 

Claims 

1 In an information processing apparatus using a 
multi-tasking operating system, a method for control
ling a processor clock signal wherein the supply of a 
processor clock signal to a processor is controlled by 

adapted to open or to close the supply of clock signals 
to the processor. 

3 The method for controlling a processor clock 
signal according to claim 1 wherein said program is 

5 adapted to change the frequency of the clock signal 
provided to the processor from an operating fre
quency to a reduced idle frequency and vice versa. 

4 An information processing system including a 
full static processor, a clock signal generator for sup-

10 plying the clock signal to said processor, and a clock 
signal controller for controlling the supply of the clock 
signal to said processor from said clock signal 
generator when a program given the lowest priority 
runs under a multi-tasking operating system. 

15 5 A system as claimed in claim 4 in which said 
clock signal controller is adapted to change the fre
quency of said clock signal from an operating fre
quency to an idling frequency and vice versa. 

6 A system as claimed in claim 4 in which said 
20 clock signal controller is adapted to open or to close 

the supply of clock signals to said processor. 
7 The information processing system according 

to claim 6 wherein said clock signal controller is adap
ted to reopen the supply of a clock signal to said pro-

25 cessor in response to an Interrupt signal to said 
processor. 

8 The information processing system according 
to claim 7 wherein said interrupt signal is an output 
signal from a system timer for synchronising the entire 

30 information processing system. 
9 An information processing system as claimed in 

any of claims 4 to 8 Including a memory, a processor, 
an input/output device, a generator for supplying a 
clock signal to said processor, and a system timer for 

35 synchronising among the parts of the system, wherein 
a clock signal controller is provided for the purpose of 
stopping the supply of the clock signal to the pro
cessor by means of a program that runs in the lowest 
priority under a multi-tasking operating system and 

40 reopening the supply of said clock signal in response 
to an interrupt signal from said input/output device or 
said system timer. 

45 

50 

a program which runs in the lowest priority under said 55 

multi-tasking operating system. 
2 The method for controlling a processor clock 

signal according to claim 1 wherein said program is 

4 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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Art Unit: 2185 
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Technology Center 2100 

AMENDMENT AND RESPONSE TO OFFICE ACTION 

Dear Sir: 

In response to the Office Action mailed July 30, 2003, the following 

amendments and responses to the above captioned patent application are 

respectfully submitted. Reconsideration of the above captioned patent application is 

respectfully requested. 
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• 
AMENDMENTS TO THE SPECIFICATION 

Please amend the Title of the instant specification as follows. 

H STATIC POVI/ER CONTROL SAVING POWER WHEN IN OR 

TRANSITIONING TO A STATIC MODE OF A PROCESSOR H 
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• ' AMENDMENTS TO THE CLAIMS 

Please amend Claims 1, 2, 4, 5, 6, 7, 11, and 13 as follows. 

1. (Currently Amended) A method for reducing power utilized by a processor 

comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode [[is]] 

iD which system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to maintain state during 

the mode in which system clock is disabled, wherein said value of the core voltage is 

not sufficient to maintain processing activity in said processor. 

Claim 2. (Currently Amended) A method as claimed in Claim 1 in which the 

step of determining that a processor is transitioning from a computing mode to a 

mode [[is]] lo which system clock to the processor is disabled [[comprising]] 

comprises monitoring a stop clock signal. 

Claim 3. (Original) A method as claimed in Claim 1 in which the step of reducing 

core voltage to the processor to a value sufficient to maintain state during the state in 

which system clock is disabled comprises furnishing an input to reduce an output 

voltage provided by a voltage regulator furnishing core voltage to the processor. 

Claim 4. (Currently Amended) A method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a 

mode in which system clock to the processor is disabled, and 
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• • 
reducing core voltage to the processor to a value sufficient to maintain state 

during the mode in which system clock is disabled by: 

furnishing an input to reduce an output voltage provided by a voltage 

regulator furnishing core voltage to the processor, and 

A method as claimed in Claim a in which the step of reducing core voltage to 

the processor to a 1f<alue sufficient to maintain state during the state in 'Nhich system 

clock is disabled further comprises 

providing a feedback signal to the voltage regulator to reduce its 

output voltage below a specified output voltage. 

Claim 5. (Currently Amended) A method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a 

mode in which system clock to the processor is disabled. 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode in which system clock is disabled, and 

A method as claimed in Claim 1 further comprising the steps of 

transferring operation of a voltage regulator furnishing core voltage in a mode 

in which power is dissipated during reductions in core voltage to a mode in which 

power is saved during a voltage transition when it is determined that a processor is 

transitioning from a computing mode to a mode is which system clock to the 

processor is disabled. 

Claim 6. (Currently Amended) A method as claimed in Claim 5 further 

comprising the steps of returning the voltage regulator to its original mode of 

operation when the [[lower]] value of the core voltage sufficient to maintain state 

during the mode in which system clock is disabled is reached. 
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Claim 7. (Currently Amended) A circuit for providing a regulated voltage to a 

processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the selectable 

voltage level; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a computing 

mode and a voltage of a level less than that for operating the processor in a 

computing mode, wherein the level less than that for operating the processor 

in a computing mode is sufficient to maintain state of the processor. 

Claims. (Original) A circuit as claimed in Claim 7 in which the means for 

providing signals at the input terminal of the voltage regulator comprises means for 

accepting binary signals indicating different levels of voltage. 

Claim 9. (Original) A circuit as claimed in Claim 7 in which the means for 

providing signals at the input terminal of the voltage regulator comprises: 

selection circuitry, 

means for furnishing a plurality of signals at the input to the 

selection circuitry, and 

means for controlling the selection by the selection circuitry. 

Claim 10. (Original) A circuit as claimed in Claim 9 in which: 

the selection circuitry is a multiplexor, and 
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• • 
the means for controlling the selection by the selection circuitry includes 

a control terminal for receiving signals indicating a system clock to the 

processor is being terminated. 

Claim 11. (Currently Amended) A circuit for providing a regulated voltage to a 

processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the selectable voltage 

means for providing signals at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage 

of a level less than that for operating the processor in a computing mode: and 

.A. oirouit as olaimed in Claim 7 further oomprising 

means for reducing the selectable voltage below a level provided by the 

voltage regulator. 

Claim 12. (Original) A circuit as claimed in Claim 11 in which the means for 

reducing the selectable voltage below a level provided by the voltage regulator 

comprises: 

a voltage divider network joined between the output terminal and a 

voltage source furnishing a value higher than the selectable voltage, and 

a voltage regulator feedback circuit receiving a value from the voltage 

divider network. 
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Claim 13. (Currently Amended) A circuit for providing a regulated voltage to a 

processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage. and 

an input terminal for receiving signals indicating the selectable voltage 

means for providing signals at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage 

of a level less than that for operating the processor in a computing mode: 

A ciro1:1it as claimed in Claim 7 f1:1Fther comprising: 

circuitry for conserving charge stored by the voltage regulator when the 

selectable voltage decreases, and 

means for enabling the circuitry for conserving charge stored by the voltage 

regulator when the selectable voltage decreases. 
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• • 
REMARKS 

The claims remaining in the present application are Claims 1-13. Claims 1, 2, 4 -

7, 11, and 13 have been amended. The Title of the instant specification has been 

amended. No new matter has been added as a result of these amendments. 

Title of the Specification 

The Title of the instant specification has been amended. Applicants respectfully 

request that the examiner review and approve of the amended Title. 

35 u.s.c. § 102 

Claims 1-13 are rejected under 35 U.S.C. §102(e) as being anticipated by 

Orton et al., U.S. Patent No. 6,118,306 (hereinafter, Orton). The rejection is respectfully 

traversed for the following reasons. 

Currently Amended Independent Claim 1 recites, in part: 

reducing core voltage to the processor to a value sufficient to maintain state 
during the mode in which system clock is disabled, wherein said value of the 
core voltage is not sufficient to maintain processing activity in said processor. 

Amended Independent Claim 1 recites that the core voltage is reduced to a value that is 

sufficient to maintain state of the processor, but is not sufficient to maintain processing 

activity in the processor. Applicants assert that reducing a voltage to a processor to a 

level that is sufficient to maintain state of the processor, but is not sufficient to maintain 

processing activity in the processor, would not have been obvious to one of ordinary 

skill in the art at the time of Applicants' invention based on the cited art of record. 

Applicants do not believe that Orton teaches or suggests reducing the voltage of the 

processor core to a value that is sufficient to maintain state of the processor, but is not 

sufficient to maintain processing activity in the processor. 
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• • 
Orton may purport to disclose a system that places a processor into a low 

activity state. During this state, the frequency of operation may be reduced. Orton may 

also disclose that a high and a low voltage may be applied to the processor. However, 

Applicants have found nothing in Orton that expressly teaches or suggests that one of 

the two voltages is sufficient to maintain state of the processor, but is not sufficient to 

maintain processing activity in the processor, as Applicants have claimed. Orton does 

provide exemplary high and low voltage values at col. 7, lines 63-65. Specifically, 

these values are 1.3V and 1.8V. It is Applicants' understanding that both of these 

values were typical values that would have been sufficient to maintain processor activity 

given Orton. 

Thus, Orton is silent as to teaching reducing voltage to a value that is sufficient to 

maintain state of the processor, but is not sufficient to maintain processing activity in the 

processor. Moreover, Orton's only exemplary voltages would have been sufficient to 

maintain processor activity, according to Applicants' understanding. Therefore, 

Applicants respectfully assert that Orton fails to teach or suggest reducing Voltage to a 

value that is sufficient to maintain state of the processor, but is not sufficient to maintain 

processing activity in the processor, as the Applicants have claimed. 

For the foregoing reason, Claim 1 is neither taught nor suggested by Orton. 

Therefore, Applicants respectfully request allowance of Claim 1. 

Currently Amended Independent Claim 7 recites, in part: 

means for providing signals at the input terminal of the voltage regulator for 
selecting a voltage for operating the processor in a computing mode and a 
voltage of a level less than that for operating the processor in a computing mode, 
wherein the level less than that for operating the processor in a computing mode 
is sufficient to maintain state of the processor (emphasis added). 
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For at least the reasons discussed in the response to Claim 1, Claim 7 also overcomes 

Orton. As such, Applicants earnestly request allowance of Claim 7. 

Claims 2-3, 8-9, and 10 depend from Claims 1 and 7, which are believed to be 

allowable for the foregoing reasons. As a result of their dependency on claims believed 

to be allowable, Claims 2-3, 8-9, and 1 0 are believed to be allowable. Applicants 

earnestly request their allowance. 

CLAIM 4 

Currently Amended Claim 4 recites, in part: 

reducing core voltage to the processor to a value sufficient to maintain 
state during the mode in which system clock is disabled by 

furnishing an input to reduce an output voltage provided by a 
voltage regulator furnishing core voltage to the processor, and 

providing a feedback signal to the voltage regulator to reduce 

its output voltage below a specified output voltage (emphasis 

added). 

Claim 4 has been rewritten in independent form including all limitations from its base 

claim and intervening claim. Applicants do not intend that the scope of Claim 4 is 

narrowed by this amendment. Independent Claim 4 recites that a feedback signal is 

provided to the voltage regulator to reduce its output voltage below a specified output 

voltage. Applicants respectfully assert that Orton fails to teach or suggest this claimed 

limitation. 

The passages in Orton to which the rejection refers may teach that a signal is 

applied to a voltage regulator to alter its output voltage. However, Applicants have 

claimed that a feedback signal is applied to the voltage regulator. In Figure 1 of Orton, 
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• • 
the voltage regulator (52) is depicted with an input signal from the host bridge (18). 

However, Applicants do not understand the voltage regulator to receive a feedback 

signal, as Applicants have claimed. 

In Figure 5 of Orton, the voltage regulator (52) has its output voltage controlled 

by the VR_LO/HI# signal from the NB control logic (400). The voltage regulator also 

receives a signal from the system electronics (VR_ON), which directs the voltage 

regulator to settle to the voltage level selected by the VR_LO/HI# signal (col. 7, lines 

59-63). Applicants do not understand either of these inputs to the voltage regulator to 

be feedback signals, as claimed. Furthermore, Applicants do not understand either of 

these signals to reduce its output voltage below a specified output voltage, as claimed. 

For the foregoing reasons, Applicants assert that Independent Claim 4 is neither 

taught nor suggested by Orton. Consequently, Applicants earnestly request that Claim 

4 be allowed. 

CLAIMS 5 and 6 

Independent Claim 5 recites, in part: 

transferring operation of a voltage regulator furnishing core voltage in a 
mode in which power is dissipated during reductions in core voltage to a mode in 
which power is saved during a voltage transition when it is determined that a 

processor is transitioning from a computing mode to a mode is which system 
clock to the processor is disabled. 

Claim 5 has been rewritten in independent form including all limitations from its base 

claim and intervening claim. Applicants do not intend that the scope of Claim 5 is 

narrowed by this amendment. Independent Claim 5 recites that an operation of a 

voltage regulator is transferred from a mode in which power is dissipated to a mode in 
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which power is saved. Claim 5 recites an embodiment that operates a voltage regulator 

in two modes. A first of those modes is one in which power is dissipated and a second 

mode is one in which power is saved. Claim 5 recites that the voltage regulator is 

operated in the power saving mode during a voltage transition. 

Applicants respectfully assert that Orton fails to teach or suggest the limitations of 

Claim 5. Orton may discuss reducing power consumption (see, e.g., col. 2, lines 18-

20). Orton may achieve a reduction in power by, for example, reducing the operating 

freguency of the processor. However, power savings can be achieved in manners 

other than reducing frequency and/or reducing voltage. Applicants have specifically 

recited in this embodiment that saving power is performed by a choice of mode of 

operation of the voltage regulator. Orton is silent as to operating the voltage regulator in 

two different modes. as claimed. Thus, Orton fails to teach or suggest the claimed 

transferring the operation of a voltage regulator from a mode in which power is 

dissipated to a mode in which power is saved, during a voltage transition. 

For the foregoing reasons, Orton fails to teach or suggest the limitations of Claim 

5. Therefore, Applicants earnestly request allowance of Claim 5. 

Claim 6 depends from Claim 5. By virtue of its dependency on a claim that is 

believed to be allowable, Applicants believe Claim 6 to be allowable. Claim 6 is 

believed to be allowable for the following additional reason. 

Claim 6 recites, in part: 

returning the voltage regulator to its original mode of operation when the value of 
the core voltage sufficient to maintain state during the mode in which system clock 
is disabled is reached. 
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Claim 6 recites the limitation of returning the voltage regulator to its original mode of 

operation when the value of the core voltage sufficient to maintain state during the mode 

in which system clock is disabled is reached. As Applicants have previous argued, 

Orton fails to discuss operating a voltage regulator in two modes of operation, one in 

which power is dissipated and another mode in which power is saved. Therefore, Orton 

cannot teach or suggest the claimed limitation of 11returning the voltage regulator to its 

original mode of operation when the value of the core voltage sufficient to maintain state 

during the mode in which system clock is disabled is reached. 11 

For the foregoing reasons, Orton fails to teach or suggest the limitations of Claim 

6. Therefore, Applicants earnestly request allowance of Claim 6. 

Claims 11 and 12 

Amended Independent Claim 11 recites, in part: 

a voltage regulator having: 
an output terminal providing a selectable voltage, and 
an input terminal for receiving signals indicating the selectable 

voltage level; 

means for reducing the selectable voltage below a level provided by 

the voltage regulator (emphasis added). 

Claim 11 has been rewritten in independent form including all limitations from its base 

claim and intervening claim. Applicants do not intend that the scope of Claim 11 is 

narrowed by this amendment. Claim 11 recites a 11means for reducing the selectable 

voltage below a level provided by the voltage regulator. 11 Thus, the voltage regulator is 

recited as having an output terminal that provides a selectable voltage. Furthermore, 

Claim 11 recites that the selectable voltage can be reduced below a level that the 
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voltage regulator provides. This allows embodiments of the present invention to 

provide a voltage to a processor that is below that which the voltage regulator provides. 

Applicants have reviewed Orton and respectfully assert that Orton fails to teach 

or suggest, "means for reducing the selectable voltage below a level provided by the 

voltage regulator." The rejection has rejected Claim 11 for the same reasons as Claim 4, 

according to Applicants understanding of the rejection. The Applicants respectfully 

assert that Orton fails to teach or suggest a structure that provides the claimed function of 

reducing the selectable voltage below a level provided by the voltage regulator. 

For example, in Figure 5 of Orton, the voltage regulator (52) has its output 

voltage controlled by the VR_LO/HI# signal from the NB control logic (400). The 

voltage regulator also receives a signal from the system electronics (VR_ON), which 

directs the voltage regulator to settle to the voltage level selected by the VR_LO/HI# 

signal (col. 7, lines 59-63). Applicants do not understand either of these inputs to the 

voltage regulator to provide the necessary structure to reduce the output voltage of the 

voltage regulator below a specified output voltage, as claimed. 

For the foregoing reasons, Orton fails to teach or suggest the limitations of Claim 

11. Therefore, Applicants earnestly request allowance of Claim 11. 

Claim 12 depends from Claim 11. By virtue of its dependency on a claim that is 

believed to be allowable, Applicants believe Claim 12 to be allowable. Claim 12 is 

believed to be allowable for the following additional reasons. 
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Claim 12 recites: 

A circuit as claimed in Claim 11 in which the means for reducing the selectable 
voltage below a level provided by the voltage regulator comprises: 

a voltage divider network joined between the output terminal and a 
voltage source furnishing a value higher than the selectable voltage, and 

a voltage regulator feedback circuit receiving a value from the voltage 
divider network. 

Claim 12 recites elements coupled to the output terminal and a voltage source that 

furnishes a higher voltage than the selectable voltage. Applicants have reviewed Orton 

and respectfully assert that Orton fails to teach or suggest this limitation. Moreover, the 

rejection fails to point out where Orton teaches or suggests such a limitation. This is 

because the rejection references the rejection of Claims 1-6 when discussing the 

rejection to Claim 12. However, the limitation of a voltage divider network joined 

between the output terminal and a voltage source furnishing a value higher than the 

selectable voltage are not recited in any of Claims 1-6. 

Claim 12 further recites, "a voltage regulator feedback circuit receiving a value 

from the voltage divider network. 11 Applicants have reviewed Orton and respectfully 

assert that Orton fails to teach or suggest this limitation. Moreover, the rejection fails to 

point out where Orton teaches or suggests such a limitation. This is because the rejection 

references the rejection of Claims 1-6 when discussing the rejection to Claim 12. 

However, the limitation of a voltage regulator feedback circuit receiving a value from the 

voltage divider network." is not recited in any of Claims 1-6. 

For the foregoing reasons, Orton fails to teach or suggest the limitations of Claim 

12. Therefore, Applicants earnestly request allowance of Claim 12. 
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CLAIM 13 

Claim 13 recites, in part: 

a voltage regulator having: 
an output terminal providing a selectable voltage, and 
an input terminal for receiving signals indicating the selectable 

voltage level; 

circuitry for conserving charge stored by the voltage regulator when the 

selectable voltage decreases. and 

means for enabling the circuitry for conserving charge stored by the 
voltage regulator when the selectable voltage decreases (emphasis added). 

Claim 13 has been rewritten in independent form including all limitations from its base 

claim and intervening claim. Applicants do not intend that the scope of Claim 13 is 

narrowed by this amendment. Claim 13 recites circuitry for conserving charge stored by 

the voltage regulator when the selectable voltage decreases. Claim 13 further recites 

means for enabling this circuitry. 

Applicants respectfully assert that Orton fails to teach or suggest the limitations of 

Claim 13. Orton may discuss reducing power consumption (see, e.g., col. 2, lines 18-

20). Orton may achieve a reduction in power by, for example, reducing the operating 

frequency of the processor. However, power savings can be achieved in manners 

other than reducing frequency and/or reducing voltage. Applicants have specifically 

recited operating the voltage regulator in two different modes. Orton is silent as to 

circuitry for conserving charge stored by the voltage regulator when the selectable 

voltage decreases, as claimed. 

Applicants further note that the rejection fails to point out where Orton teaches or 

suggests such a limitation. This is because the rejection references the rejection of 
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Claims 1 ·6 when discussing the rejection to Claim 13. However, the limitation of circuitry 

for conserving charge stored by the voltage regulator when the selectable voltage 

decreases is not recited in any of Claims 1 ·6. Therefore, the rejection fails to discuss this 

claimed limitation. 

For the foregoing reasons, Orton fails to teach or suggest the limitations of Claim 

13. Therefore, Applicants earnestly request allowance of Claim 13. 

CONCLUSION 

In light of the above listed amendments and remarks, allowance of Claims 1-13 

is requested. 

Should the Examiner have a question regarding the instant amendment and 

response, the Applicants invite the Examiner to contact the Applicants' undersigned 

representative at the below listed telephone number. 

Dated:~ 2004 

Address: 

Telephone: 

Serial No. 09/694,433 
Examiner: Cao, Chun 

Respectfully submitted, 
WA~;#C~& HAO LLP 

Ronald M. Pomerenke 
Registration No. 43,009 

WAGNER, MURABITO & HAO LLP 
Two North Market Street 
Third Floor 
San Jose, California 95113 

(408) 938·9060 Voice 
(408) 938·9069 FAX 
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• Attorney Doc.No.~ TRAN-P059 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
rv1ce in an enve ope 
, on the below date 

01/29/04 KATHERINE RINALDI 

In re Application of: Andrew Read, Sameer Halapete and Keith Klayman 

Serial No.: 

Filed: 

09/694,433 

10/23/00 

Examiner: CAO, CHUN 

Art Unit: 2185 

For: SAVING POWER WHEN IN OR TRASITIONING TO A STATIC MODE OF A PROCESSOR 
(AS AMENDED) 

Commissioner for Patents 
P.O. Box 1450 

RECEIVED 
Alexandria, VA 22313-1450 

AMENDMENT TRANSMITTAL 
FEB 1 0 2004 

1. Transmitted herewith is an amendment for this application Technology Center 2100 

.... x .... Transmitted herewith is a response to an office action for the above identified patent application. 
( ..... ..!.?....... sheets) 

Transmitted herewith are .................. sheets of substitute formal drawings. 
, ........... Other: 

2. Applicant is other than a small entity 

Extension of Term 

3. The proceedings herein are for a patent application and the provisions of 37 C.F.R. 1.136 apply. 

(a) [ X] Applicant petitions for an extension of time under 37 C.F.R. 1.136 
(fees: 37 C.F.R. 1.17(a)-(d) for the total number of months checked below:) 

Extension 
[ ] one month 
[ ] two months 
[ X ] three months 
[ ] four months 

Fee 
$110.00 
$420.00 
$950.00 
$1,480.00 

Fee $ 950.00 

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

(b) [ ] Applicant believes that no extension of term is required. However, this conditional petition is 
being made to provide for the possibility that applicant has inadvertently overlooked the 
need for a petition for extension of time. 

1 nf? l"OU 11 fOQ l,,nl' 
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• Attorney Doc.No.: TRAN-P059 

Fee Calculation 

4. The fee for claims (37 C.F.R. 1.16(b)-(d)) has been calculated as shown below: 

(for other than a small entltvl 
Highest Number 

Fee Items Claims of Claims Present Fee Rate Total 
Remaining After Previously Paid Extra Claims 

Amendment For 
Total Claims 13 · 20 = 0 X$18.00 $0.00 
lndeoendent Claims 6 - 3 = 3 X $86. 00 $258.00 
Multiple Dependent Claim Fee (one or more, first added by this $290.00 $0.00 
amendment) 
Total Fees - _$,2.S&,.O:Qg1 "" n =vtc::.u v 1 ..... D 

5. 

PAYMENT OF FEES 

The full fee due in connection with this communication is 
provided as follows: 

FEB 1 0 2004 

Technology Center 2100 

[ x ] The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.: 23-0085. 
A duplicate copy of this authorization is enclosed. 

[ x ] A check in the amount of S 1. 208. oo 

Charge any fees required or credit any overpayments associated with this filing to Deposit 
Account No.: 23-0085 

Please direct all correspondence concerning the above-identified application to the following 
address: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Respectfully submitted, 

Date: _ __._{ _)_J_cr_}_o_'-f ___ _ 
I I By:~~~~-~-

? nf? 

Ronald M. Pomerenke 
Reg. No. 43,009 
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lnventor(s): 

Filed: 

Serial No.: 

•• 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Gr

A

0

ttuoprneAry Dt o

0

ckne

1

·tt~. o.: .. !~:::gQ.?..~ ....... ,#-~-J }~t¥ 
Andrew Read, Sameer Halapete and fUt,(1 
Keith Klayman 

10/23/00 

09/694,433 

Examiner: 

RECE~VED 
Title: STATIC POWER CONTROL MAR 2 4 2004 
The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 Technology Center 2100 
Sir: 

Information Disclosure Statement Submitted Pursuant to 37 C.F.R. 1.97(b} 

The citations referenced herein, copies attached, may be material to the examination of the 
above-identified application and are, therefore, submitted in compliance with the duty of disclosure as 

. defined in 37 C.F.R. 1.56. The Examiner is requested to make these citations of official record in the 
application. 

This Information Disclosure Statement submitted in accordance with 37 C.F.R. 1.97(b) is not to be 
construed as a representation that a search has been made, that additional items material to the 
examination of this application do not exist, or that any one or more of these citations constitute prior art 
under 35 U.S.C. 102. 

The Examiner's attention is respectfully directed to the following U.S. Patents: 

Pat. No. Pat. Title Grant Date 
5,201,059 METHOD FOR REDUCING POWER CONSUMPTION INCLUDES COMPARING 04/06/93 

VARIANCE IN NUMBER OF TIME MICROPROCESSOR TRIED TO REACT 
INPUT IN PREDEFINED PERIOD TO PREDEFINED VARIANCE 

5,230,055 BATTERY OPERATED COMPUTER OPERATION SUSPENSION IN RESPONSE 07/20/93 
TO ENVIRONMENTAL SENSOR INPUTS 

5,752,011 METHOD AND SYSTEM FOR CONTROLLING A PROCESSOR'S CLOCK 05/12/98 
FREQUENCY IN ACCORDANCE WITH THE PROCESSOR'S TEMPERATURE 

6,216,235 THERMAL AND POWER MANAGEMENT FOR COMPUTER SYSTEMS 04/10/01 
5,167,024 POWER MANAGEMENT FOR A LAPTOP COMPUTER WITH SLOW AND SLEEP 11 /24/92 

MODES 
5,218,704 REAL-TIME POWER CONSERVATION FOR PORTABLE COMPUTERS 06/08/93 
5,239,652 ARRANGMENT FOR REDUCING COMPUTER POWER CONSUMPTION BY 08/24/93 

TURNING OFF THE MICROPROCESSOR WHEN INACTIVE 
5,682,093 APPARATUS AND METHOD FOR REDUCING THE POWER CONSUMPTION 10/28/97 

OF AN ELECTRONIC DEVICE 
5,717,319 METHOD TO REDUCE THE POWER CONSUMPTION OF AN ELECTRONIC 02/10/98 

DEVICE COMPRISING A VOLTAGE REGULATOR 
5,086,501 COMPUTING SYSTEM WITH SELECTIVE OPERATING VOLTAGE AND BUS 02/04/92 

SPEED 
6,157,092 METHOD AND CIRCUIT CONFIGURATION FOR VOLTAGE SUPPLY IN 12/05/00 

ELECTRIC FUNCTION UNITS 
5,222,239 PROCESS AND APPARATUS FOR REDUCING POWER USAGE MICRO- 06/22/93 

PROCESSOR DEVICES OPERATING FROM STORED ENERGY SOURCES 
5,726,901 SYSTEM FOR REPORTING COMPUTER ENERGY CONSUMPTION 03/10/98 
5,812,860 METHOD AND APPARATUS PROVIDING MULTIPLE VOLTAGES AND 09/22/98 

FREQUENCIES SELECTABLE BASED ON REAL TIME CRITERIA TO 
CONTROL POWER CONSUMPTION 

0J/23iE004 Sr1H.:ASS1 00000055 0%94433 
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5,940,785 

6,510,525 

6,457,135 

6,388,432 
6,347,379 
6,345,363 

6,078,319 
5,511,203 

5,914,996 

5,774,703 
6,112,164 
6,021,500 

· 6,094,367 

5,630,110 

5,687,114 

5,713,030 

5,572,719 

5,832,284 

5,628,001 

5,710,929 
5,913,067 

5,701,783 
5,745,375 

' • -
PERFORMANCE-TEMPERATURE OPTIMIZATION BY COOPERATIVELY 
VARYING THE VOLTAGE AND FREQUENCY OF A CIRCUIT 
METHOD AND APPARATUS TO POWER UP AN INTEGRATED DEVICE 
FROM A LOW POWER STATE 
SYSTEM AND METHOD FOR MANAGING A PLURALITY OF PROCESSOR 
PERFORMANCE STATES 
CPU CORE VOLTAGE SWITCHING CIRCUIT 
REDUCING POWER CONSUMPTION OF AN ELECTRONIC DEVICE 
MICROPROCESSOR CORE POWER REDUCTION BY NOT RELOADING 
EXISTING OPERANDS 
PROGRAMMABLE COREVOLTAGE SOLUTION FOR A VIDEO CONTROLLER 
POWER MANAGEMENT SYSTEM DISTINGUISHING BETWEEN PRIMARY 
AND SECONDARY SYSTEM ACTIVITY 
MULTIPLE CLOCK FREQUENCY DIVIDER WIITH FIFTY PERCENT DUTY 
CYCLE OUTPUT 
DATA PROCESSING SYSTEM HAVING A REGISTER CONTROLLABLE SPEED 
COMPUTER SYSTEM THERMAL MANAGEMENT 
PROCESSOR WITH SLEEP AND DEEP SLEEP MODES 
VOLTAGE REGULATING DEVICE FOR DYNAMICALLY REGULATING 
VOLTAGE IN A COMPUTER SYSTEM 
METHOD AND APPARATUS FOR ENHANCING PERFORMANCE OF A 
PROCESSOR 
INTEGRATED CIRCUIT FOR STORAGE AND RETRIEVAL OF MULTIPLE 
DIGITAL BITS PER NONVOLATILE MEMORY CELL 
THERMAL MANAGEMENT DEVICE AND METHOD FOR A COMPUTER 
PROCESSOR 
CLOCK CONTROL SYSTEM FOR MICROPROCESSOR INCLUDING A 
DELAY SENSING CIRCUIT 
SELF REGULATING TEMPERATURE/PERFORMANCENOLTAGE SCHEME 
FOR MICROS (X86) 
POWER SAVING METHOD AND APPARATUS FOR CHANGING THE 
FREQUENCY OF A CLOCK IN RESPONSE TO A START SIGNAL 
MULTI-STATE POWER MANAGEMENT FOR COMPUTER SYSTEMS 
APPARATUS FOR DAPTOVE POWER MANAGEMENT OF A COMPUTER 
SYSTEM 
SETTING ANGLE ADJUSTER FOR THE CAR HEADLAMP 
APPARATUS AND METHOD FOR CONTROLLING POWER USAGE 

08/17/99 

01/21/03 

09/24/02 

05/14/02 
02/12/02 
02/05/02 

06/20/00 
04/23/96 

06/22/99 

06/30/98 
08/29/00 
02/01 /00 
07/25/00 

05/13/97 

11 /11 /97 

01/27/98 

11/05/96 

11 /03/98 

05/06/97 

01/20/98 
06/15/99 

12/30/97 
04/28/98 

The Examiner's attention is respectfully directed to the following Published Patent Applications: 

Pub No 
2002/0026597 
2002/0138778 

Ii.llii. Publication Date 
REDUCING LEAKAGE POWER CONSUMPTION 10/18/01 
CONTROLLING CPU CORE VOLTAGE TO REDUCE POWER 0 3/22/01 
CONSUMPTION 

The Examiner's attention is respectfully directed to the following Foreign Patent or Published Foreign Patents: 

Document No. 
EPO474963 
EPO381021 
WO01/27728 A1 

2 of 3 

Title 
COMPUTER SYSTEM HAVING SLEEP MODE FUNCTION 
POWER SAVING SYSTEM 
MINIMIZING POWER CONSUMPTION DURING SLEEP MODES 
BY USING MINIMUM CORE VOLTAGE NECESSARY TO 
MAINTAIN SYSTEM STATE 

Publication Date 
03/18/92 
08/08/90 
04/19/01 
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The Examiner's attention is respectfully directed to the following related documents: 

Weiser et al.; "SCHEDULING FOR REDUCED CPU ENERGY"; Xerox PARC, Palo Alto, CA; Appears in 
"Proceedings of the First Symposium on operating Systems Design and Implementation; Usenix Assoc. 
Nov. 1994 

Govil; "COMPARING ALGORITHMS FOR DYNAMIC SPEEDSETTING OF A LOW POWER CPU"; 
International Computer Science Institute; Berkeley, CA; April 1995 

Please direct all correspondence concerning the above-identified application to the following address: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
( 408) 938-9060 

Respectfully submitted, 

Date: __ 3-+-/_1_~ }_o_'f __ _ By: ~t!!L;gJ 
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. KATHERINE RINALDI 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

lnventor(s): Andrew Read, Sameer Halapete and· 
Keith Klayman 

Group Art Unit: 

Filed: 10/23/00 

Serial No.: 09/694,433 

Title: STATIC POWER CONTROL 

The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
Sir: 

Examiner: 

Information Disclosure Statement Transmittal 
Transmitted herewith is the following: 

........... Formal drawings, totaling .................. sheets. 
Informal drawings, totaling sheets . 

........... ·certification for PTO Conside'ration' 
Information Disclosure statement sheets) 

.... x .... Information Disclosure statement and late filing fee 
x Form 1449 

X 
Petition for Extension of Time 
Other: References 

RECEIVED 
MAR 2 4 2004 

Technology Center 2100 
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........ u ................................................................ - ............................................................................................................................................ .. 

Fee Calculation (for other than a small entity) 

Fee Items I I I 
Petition for Extension of Time <fee calculated elsewhere 
Information Disclosure Statement, late filina 
Other: 
Total Fees 

PAYMENT OF FEES 

1. The full fee due in connection with this communication is 
provided as follows: 

Fee Rate 
$ .00 

$180.00 

[ X] The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.: 23-0085 . 
A duplicate copy of this authorization is enclosed. 

[ X] A check in the amount of $180. 00 

Charge any fees required or credit any overpayments associated with this filing to Deposit 
Account No.: 23-0085. 
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• • Please direct all correspondence concerning the above-identified application to the following addres~: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Respectfully submitted, 

Date: __ 3 ____ 
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,__/ /_f_,_/_0_'1 __ _ By:_~_',/41---=--/~--

Ronald M. Pomerenke 
Reg. No. 43,009 
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EP0474963 

Publication Title: 

Computer system having sleep mode function. 

Abstract: 

A personal computer having a sleep mode function for reducing power 
consumption by lowering the frequency of a clock pulse to be supplied to a CPU 
includes a clock control circuit (18) for generating a high-frequency first clock 
pulse, and a low-frequency second clock pulse. When a power supply is turned 
on, an-initial program loader (IPL). discriminates whether or not an AC adapter 
(105) is connected. The computer also includes a sleep mode controller (16) for➔-- •• 

when the AC adapter is connected, disabling a signal, to be supplied to the clock·.
control circuit, for instructing generation of the second clock pulse. 

Data supplied from the esp@cenet database - http://ep.espacenet.com 
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@ Computer system having sleep mode function. 

® A personal computer having a sleep mode tune• 
tion for reducing power consumption by lowering the 
frequency of a clock pulse to be supplied to a CPU 
includes a clock control circuit (18) for generating a 
high-frequency first clock pulse, and a low-frequency 
second clock pulse. When a power supply is turned 
on, an initial program loader (IPL) discriminates 

MEMORY 
(RAM) 

SR IR 

@ Int. Cl.5: G06F 1/32 

Property Div. 
Kabushikl Kaisha Toshiba, 1-1 Shibaura 
1-chome 
Minato-ku, Tokyo 105(JP) . 
Inventor: Nishikawa, Hlrofuml, c/o Intellectual 
Property Div 
Kabushlkl Kaisha Toshiba, 1·1 Shlbaura 
1-chome 
Minato-ku, Tokyo 105(JP) 

® Representative: Henkel, Feller, Hanzel & 
Partner 
Mohlstrasse 37 
W-8000 MUnchen 80(DE) 

whether or not an AC adapter (105) is connected. 
The computer also includes a sleep mode controller 
(16) for, when the AC adapter is connected, dis• 
abling a signal, to be supplied to the clock control 
circuit, for instructing generation of the second clock 
pulse. 

ROM 
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The present invention relates to a personal 
computer and, more particularly, to a computer 
system having a sleep mode function of decreasing 
a processing speed of a CPU to save power of the 
system (i.e., to reduce power consumption). 

In recent years, a lap-top type personal com
puter which employs a battery (rechargeable inter
nal battery) as a power supply for a computer 
system has been developed. Such a computer 
must have some means for saving power since 
continuous use of its power supply is limited. 

For the purpose of saving power of the power 
supply, a so-called sleep mode function of de• 
creasing a processing speed of a CPU 
(microprocessor). under a predetermined con<;lition 
is known. When no inpuVoutput (1/0) operation is 
performed, the CPU does not require a normal 
processing speed (relatively high speed), and the 
processing speed of the CPU can be decreased. 
The processing speed of the CPU is determined by 
the frequency of a clock pulse. For this reason, the 
sleep mode function switches a high-frequency 
clock pulse normally supplied to the CPU to a low• 
frequency clock pulse, and supplies it to the CPU. 

When the following conditions are satisfied, the 
sleep mode function is started upon execution of a 
HALT instruction by a basic input and output sys• 
tam (BIOS). 

(1) Although a keyboard control routine of the 
BIOS is executed, no key input data is set in a 
key buffer. 
(2) No key input data is set in the key buffer, 
and the CPU is in an idle state. 
On the other hand, the sleep mode function is 

released when an external interrupt, e.g., a timer 
interrupt occurs, or when the CPU is reset. Once 
the sleep mode function is released, it will not be 
enabled unless the BIOS executes a HALT instruc· 
tion again. 

In order to enable the sleep mode function, the 
BIOS must execute a HALT instruction under the 
above-mentioned conditions. When the sleep mode 
function is permitted to be enabled, the BIOS must 
always monitor whether the above-mentioned con
ditions are satisfied. More specifically, time is un• 
desirably wasted for processing which is not asso
ciated with actual execution of a program. 

When the sleep mode function is enabled, and 
when it is released in response to an interrupt (e.g., 
a timer interrupt for monitoring a status of the 
system) or resetting of the CPU, the low-frequency 
clock (e.g., 4 MHz) must be restored to the high• 
frequency clock (32 MHz). This operation requires 
a plurality of cycles, and time is wasted for pro
cessing which is not associated with actual execu· 
tion of the program, as described above. 

As described above, the sleep mode function 
is set to prolong a battery driving time by reducing 

power consumption. Therefore, when the computer 
receives an external power supply, e.g., when an 
AC adapter is connected to the computer, a power 
supply from the AC adapter has priority over a 

5 power supply from the battery. Therefore, the sleep 
mode function need not be enabled. 

However, the sleep mode function of a conven
tional battery driven personal computer is enabled 
as long as the conditions are satisfied even when 

10 the computer is operated by a mounted battery, 
and when it receives an external power supply, 
e.g .• when it is operated by an externally con
nected AC adapter or when it receives power from 
a master station which can be connected to the 

15 battery driven personal computer. Therefore, the 
processing speed of a program is decreased, and 
performance of the -personal computer cannot be 
fully exhibited. 

It is an object of the present invention to pro-
20 vide a personal computer which can disable a 

sleep mode function when the personal computer 
which is battery driven is operated by externally 
supplied power, and can fully exhibit its perfor
mance. 

25 In order to achieve the above object, according 
to the present invention, a computer system having 
a sleep mode function, comprises: processor 
means for performing various data processing op
erations; clock control means for selecting one of a 

30 first clock pulse at a predetermined high frequency 
required in a normal mode of the processor means, 
and a second clock pulse at a predetermined low 
frequency required in a sleep mode of the proces
sor means, and supplying the selected clock pulse 

35 to the processor means; discrimination means for 
discriminating whether or not the computer system 
receives an external power supply; and sleep op• 
eration control means for, when the discrimination 
means discriminates that the computer system re• 

40 ceives an external power supply, prohibiting the 
clock control means to supply the second clock 
pulse to the processor means. 

According to the present invention, the com• 
puter can automatically recognize that power is 

45 externally supplied, and can automatically disable 
the sleep mode function. As a result, a personal 
computer having a sleep mode function, which can 
fully exhibit its performance can be provided. 

This invention can be more fully understood 
5o from the following detailed description when taken 

in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a block diagram showing a personal 
computer having a sleep mode function accord-

55 ing to an embodiment of the present invention; 
Fig. 2 is a detailed circuit diagram of a sleep 
mode controller shown in Fig. 1: 
Fig. 3 is a detailed circuit diagram of a logic 

2 
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circuit shown in Fig. 1; 
Fig. 4 is a detailed circuit diagram of a clock 
control circuit shown in Fig. 1; 
Fig. 5 is a detailed circuit diagram of a circuit for 
discriminating connection of an AC adapter; and 
Figs. 6A and 6B are flow charts showing an 
operation of the embodiment shown in Fig. 1. 

' Fig. 1 is a block diagram showing a personal 
computer having a sleep mode function according 
to an embodiment of the present invention. The 
personal computer shown in Fig. 1 is a lap-top type 
personal computer which can be operated by a 
rechargeable battery. As shown in Fig. 1, this.sys
tem comprises a microprocessor 10 constituting a 
central proc(;l.ssing unit (CPU), a keyboa,:d 11, a 
keyboard controller (KBC) 12, a memory 13, a read 
only memory (ROM) 14 for storing a basic input 
and output system (BIOS), an 1/0 device 15, and a 
power supply 103 connected to a system bus 19 
via a power supply control interface (PS-IF) 101. 

The keyboard 11 and the KBC 12 constitute an 
input device for inputting data upon various key 
operations on the keyboard 11. The memory 13 
comprising a random access memory (RAM) con
stitutes various registers such as key buffers for 
storing data inputted from the keyboard 11. As 
described above, the ROM 14 stores the BIOS for 
performing an 1/0 control operation. The 1/0 device 
15 is an external storage device such as a floppy 
disk drive. 

The system further comprises a sleep mode 
controller 16 and a control register 17. The sleep 
mode controller 16 discriminates based on a com
mand outputted from, e.g., the CPU 10 whether or 
not predetermined conditions for executing a sleep 
mode are satisfied. If the predetermined conditions 
are satisfied, the sleep mode controller 16 outputs 
a control signal SS to a clock control circuit 18. 
The control register 17 stores mode control data 
for enabling or disabling execution of a control 
operation of the sleep mode controller 16. 

The clock control circuit 18 generates a clock 
pulse CK for determining a processing speed of 
the CPU 10, as shown in Fig. 4. A clock generator 
40 generates clock pulses NCK1 and NCK2 neces
sary for a normal operation (high-speed process
ing) of the CPU 10, and a low-frequency (e.g., 4 
MHz) clock pulse SCK necessary for the sleep 
mode. The clock pulse NCK1 is a high-frequency 
(e.g., 32 MHz) pulse, and the clock pulse NCK2 is 
a high-frequency (e.g., 16 MHz) pulse. The clock 
control circuit 18 comprises first and second clock 
switching circuits 41 and 42. 

The first clock switching circuit 41 selects one 
of the clock pulses NCK1 and NCK2 on the basis 
of a clock switch signal CS outputted from the KBC 
12, and outputs the selected pulse as a normal
mode clock pulse NCK. The first clock switching 

circuit 41 is constituted by a logic circuit compris-· 
ing AND gates 41a and 41b, an OR gate 41c, and 
an inverter 41 d. The second clock switching circuit 
42 selects and outputs the clock pulse SCK in 

s accordance with the clock switch signal SS from 
the sleep mode controller 16 in the sleep mode, 
and selects and outputs the clock pulse NCK from 
the first clock switching circuit 41 in the normal 
mode. The second clock switching circuit 42 is 

10 constituted by a logic circuit comprising AND gates 
42a and 42b, an OR gate 42c, and an inverter 42d. 

The sleep mode controller 16 has a circuit 
shown in Fig. 2. More specifically, the controller 16 
is a logic circuit comprising AND gates 20a and 

15 20b, flip-flops 21a through 21e, NANO gates 22a 
and 22b, inverters 23a and 23b, an OR gate 24, 
and buffer circuits 25a and 25b. The first input· ; 
terminal of the AND gate 20a receives the mode ·
control data CD stored in the control register 17, 

20 and the second input terminal thereof receives a 
HALT instruction from the CPU 10. When the HALT 
instruction is at logic level "H" (High), it becomes a 
significant signal. When the mode control data CD 
is at logic level "H", the sleep mode is disabled, 

25 and when it is at logic level "L" (low), the sleep 
mode is enabled. Therefore, when the mode con
trol data CO at logic level "L" is stored in the 
control register 17, and the HALT instruction at 
logic level "H" is inputted, the AND gate 20a 

30 outputs a signal at logic level "H" to the OR gate 
24. The control register 17 is set in a write enable 
state in response to a write enable signal WE 
generated by decoding an 1/0 address outputted 
from the CPU 10. The mode control data CO is set 

35 in the control register 17 by the CPU 10 on the 
basis of a content (whether the sleep mode is . 
enabled or disabled) set in a setup menu or a pop
up menu by a user via the keyboard 11. 

The first input terminal of the NANO gate 22a 
40 receives a system reset signal SRl, and the sec

ond input terminal thereof receives a sleep mode 
release signal (interrupt request) IR. The system 
reset signal SR1 is a reset signal (logic level "H") 
outputted from a gate array (not shown). The gate 

45 array generates the reset signal upon reception of 
a power ON/OFF signal from the power supply 103 
or upon reception of a control signal from the 
keyboard 11. The release signal IR is a power OFF 
signal (power ON reset signal) outputted from the 

so power supply 103, or an interrupt signal from an 
interrupt controller (not shown). The first input ter
minal of the NANO gate 22b receives, e.g., a signal 
BR outputted from a OMA controller (not shown) to 
request release of the system bus 19, and the 

55 second input terminal thereof receives a signal BP 
outputted from the CPU 10 to enable use of the 
system bus 19. The signals BR and BP which are 
significant at logic level "W are generated when a 

3 

MICROCHIP TECH. INC. - EXHIBIT 1014 
MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 138



• • 
5 EP O 474 963 A2. 6 

file is to be accessed. For this reason, when a file 
is not accessed, the signals BR and BP are at logic 
level "L". The clock terminals of the flip-flops 21a 
through 21 e receive a clock CLK from a clock 
generator (not shown). The ANO gate 20b outputs 
the control signal SS as an output signal from the 
controller 16. When the mode control data CD is at 
logic level • L •, the HALT instruction is at logic level 
"H", and the signals BR and BP are at logic level 
"L •. As a result, the AND gate 20b outputs the 
"H"·level control signal SS which means to setting 
of the sleep mode. When one of the system reset 
signal SR1 and the release signal IR is at logic 
level "H", the sleep mode is released. When the 
"H"-level mode..control data CO which means pro
hibition of the control operation of the sleep mode 
controller 16 is set in the control register 17, the 
sleep mode is released. In Fig. 2, the flip-flops 21 c 
and 21 d are arranged to synchronize the system 
reset signal SR1 and the interrupt signal IR with the 
HALT signal. More specifically, the system reset 
signal SRl and the interrupt signal IR are gen
erated at arbitrary timings. However, the HALT 
signal is generated by decoding the HALT instruc
tion by the CPU upon an instruction from the BIOS. 
Therefore, the HALT signal and the system reset 
signal SRl or the interrupt signal IR are synchro
nized with each other. Fig. 2 shows system result 
signals SRl and SRO. The system reset signal SRO 
is an inverted signal of SR1. More specifically, the 
system reset signal SR1 goes active at logic "1" 
("H"), and the system reset signal SRO goes active 
at logic "O" ("L "). The HALT instruction is gen
erated by a status decode circuit shown in Fig. 3 (a 
logic circuit 100 shown in Fig. 1 ). This circuit 
comprises ANO gates 30a through 30c, and invert• 
ers 31a and 31b. The CPU 10 outputs various 
status signals Ml, WR, DC, BH, BL, and AS to the 
status decode circuit. The signal Ml means mem
ory access when it is at logic level "H"; and means 
1/0 access when it is at logic level "L ". The signal 
WR means a write mode when it is at logic level 
"H"; and means a read mode when it is at logic 
level "L ". The signal DC means data when it is at 
logic level "H"; and means a command when it is a 
logic level "L ". For example, when 16-bit data is to 
be accessed, the signal BH at logic level "H" 
means that an upper byte of data is enabled, and 
the signal BL at logic level "H" means that a lower 
byte of the data is enabled. When the signal AS is 
at logic level "H" it means that an address signal is 
correct. When the status decode circuit receives 
the "H"-level signal Ml, the "H"·level signal WR, 
the "L "·level signal DC, the "H"·level signal BH, 
the "L "-level signal BL, and "H"·level signal AS, it 
causes the ANO gate 30a to output the "H"•level 
HALT instruction. 

Fig. 5 is a circuit for discriminating that an AC 

adapter 105 is connected as an external power 
supply. An output voltage from the AC adapter 105 
is voltage-divided by voltage-dividing resistors 107 
and 109, and the divided voltage is supplied to the 

s input terminal of a sub CPU 121 in the power 
supply 103. An analog divided voltage supplied to 
the input terminal A is converted into a digital value 
by an internal first AID converter 111. An output 
voltage from a battery 113 is voltage-divided by 

10 voltage-dividing resistors 115 and 117, and the 
divided voltage is supplied to an input terminal B of 
the sub CPU 121. The sub CPU 121 has a ground 
terminal. One of the output terminals of the AC 
adapter 105 and the battery 113 is connected to 

15 the ground terminal via the voltage-dividing resis
tors, and the other output terminal is directly con
nected to the ground terminal. When the AC adapt
er 105 is connected, a voltage divided by the 
voltage-dividing resistors 107 and 109 is supplied 

20 to the terminal A, and is converted into a digital 
value by the A/0 converter 111. Therefore, the sub 
CPU 121 reads an output value from the A/0 
converter 111 to detect connection of the AC 
adapter 105. Data indicating connection of the AC 

25 adapter 105 is outputted onto the system bus 19 
via the PS-IF 101. The CPU 10 receives the con
nection data of the AC adapter 105 when the BIOS 
(e.g., an initial program loader (IPL)) stored in the 
ROM 14 is executed, and sets the "H"-level mode 

30 control data CO in the register 17. 
The operation of this embodiment will be de

scribed below with reference to the flow charts 
shown in Figs. SA and 6B. 

When the power supply of the battery in the 
35 power supply 103 is set ON, the clock generator 40 

in the clock control circuit 18 is activated, and 
generates the clock pulses NCK1, NCK2, and SCK 
(steps S1 and S3). The first clock switching circuit 
41 selects the clock pulse NCK1 or NCK2 in accor-

40 dance with the clock switch signal CS outputted 
from the KBC 12, and outputs the selected pulse 
as a normal-mode clock pulse. When the predeter
mined conditions for setting the sleep mode are 
not satisfied, the sleep mode controller 16 outputs 

45 the "L "-level control signal SS to the clock control 
circuit 18. In other words, the second clock switch
ing circuit 42 of the clock control circuit supplies 
the clock pulse NCK as the clock CK to the CPU in 
a normal mode. In response to the clock pulse 

so NCK (NCK1 or NCK2), the CPU 10 performs nor• 
mal high-speed data processing (normal mode). 

The CPU 10 checks in step S5 if the AC 
adapter 105 is connected. If the CPU 10 deter
mines in step S5 that the AC adapter 105 is 

55 connected, the flow advances to step S17. On the 
other hand, if it is determined in step S5 that the 
AC adapter 105 is not connected, the CPU 10 
checks in step S7 if the "H"-level mode control 

Patent provided by Sughl'lij' Mion. PLLC - http://www.sughrue.com 
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data CO indicating that the control operation of the 
sleep mode controller 16 is to be prohibited is set 
in the control register 17. If YES in step S7, the 
CPU 10 advances the flow to step S17. On the 
other hand, if NO in step S7, the CPU 10 enables 
the sleep mode in step S9. More specifically, the 
CPU 10 executes the BIOS stored in the ROM 14 
to detect a state wherein no key input is made 
from the keyboard 11 for a predetermined period of 
time. More specifically, the CPU 10 outputs a 
HALT instruction when input data from the KBC 12 
is not stored in the key buffer of the memory 13 for 
a predetermined period of time. In other words, if 
no input data is stored in the key buffer, the logic 
circuit 100 {fig. 3) outputs an "H"•lev~I HALT 
instruction to the controller. 16. If there is no file 
access for the 1/0 device 15 as an external device 
via the system bus 19 for a predetermined period 
of time, "L "·level signals BR and BP are outputted 
to the controller 16 (NO in step S13). When these 
conditions are satisfied (YES in step S11 and NO 
in step S13), the controller 16 outputs an "H"-level 
control signal SS to the clock control circuit 18. 
Upon reception of the "H"•level control signal SS, 
the second clock switching circuit 42 of the clock 
control circuit 18 supplies the low·frequency clock 
pulse SCK as the clock CK to the CPU 10. As a 
result, the mode of the CPU 10 is switched from 
the normal mode. i.e., a high•speed mode to the 
sleep mode, and the CPU 1 O performs low·speed 
data processing in accorda_nce with this clock pulse 
(steps S15 and S23). The sleep mode is released 
when a signal IA is generated in response to a data 
input from the keyboard 11 or when file access is 
made. 

When the AC adapter 105 is connected (YES 
in step S5), or when the mode control data CO at 
logic level "H" for prohibiting the control operation 
of the sleep mode controller 16 is inputted from the 
keyboard 11, the data CO is set in the control 
register 17 (YES in step S7). As shown in Fig. 2, 
since the "L "·level signal is supplied from the 
control register 17 to the first input terminal of the 
ANO gate 20a, setting of the sleep mode is prohi,b· 
ited. Therefore, even when the above-mentioned 
conditions are satisfied (YES in step S11 and NO 
in step S13), the sleep mode operation is disabled 
(step S17). More specifically, the second clock 
switching circuit 42 of the clock control circuit 18 
supplies the clock NCK as the clock CK to the CPU 
1 O in response to the input "L "·level control signal 
SS. The CPU 10 executes normal high-speed data 
processing (normal mode) in response to the clock 
pulse NCK (step S19 and S21). 

According to the present invention, when the 
power supply of the computer system is turned on, 
the initial program loader determines whether or 
not the AC adapter is connected, and if the AC 

adapter is connected, the clock control circuit pro-· 
hibits supply of the low-frequency clock pulse to 
the CPU 10. As a result, the high-speed operation 
of the CPU can be maintained. 

s In the above embodiment, data set by a user in 
the setup menu or the pop-up menu and indicating 
whether the sleep mode is enabled or disabled is 
set in the register 17. However, the memory 13 
may comprise a battery backup RAM, and the data 

10 may be stored in the memory 13. 
In the above embodiment, whether or not the 

AC adapter is connected or whether or not the 
computer receives a power supply from an expan
sion unit for expanding a function of the personal 

15 computer is determined when the power supply is 
turned on. However, execution of the sleep mode 
may be disabled when the AC adapter is con-·• ; 
nected or when the computer receives a power ·
supply from the expansion unit in a state wherein 

20 the personal computer is driven by the battery. 

Claims 

1. A computer system having a sleep mode func-
25 tion, characterized by comprising: 

processor means (10) for performing var
ious data processing operations; 

clock control means (18) for selecting one 
of a first clock pulse at a predetermined high 

30 frequency required in a normal mode of said 
processor means, and a second clock pulse at 
a predetermined low frequency required in a 
sleep mode of said processor means, and sup
plying the selected clock pulse to said proces-

35 sor means; 
discrimination means (14) for discriminat

ing whether or not said computer system re
ceives an external power supply; and 

sleep operation control means (16) for, 
40 when said discrimination means discriminates 

that said computer system receives an external 
power supply, prohibiting said clock control 
means to supply the second clock pulse to 
said processor means. 

45 

2. A system according to claim 1, characterized 
in that said discrimination means includes 
means for discriminating whether or not an AC 
adapter is connected to said system to check 

so whether or not a power is externally supplied. 

3. A system according to claim 1, characterized 
in that said discrimination means includes 
means for discriminating whether or not said 

ss computer system receives a power supply 
from an expansion unit for expanding a func
tion of said computer system which is releas
ably connected to said system. 

5 

MICROCHIP TECH. INC. - EXHIBIT 1014 
MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 140



• 
9 EP O 474 963 A2. 

4. A system according to claim 1, characterized 
in that said discrimination means includes ini· 
tial program loader means for, when a power is 
supplied to said computer system, discriminat-
ing whether or not said computer system re- s 
ceives an external power supply. 

5. A system according to claim 1, characterized 
in that said sleep operation control means 
comprises memory means for storing mode 10, 

control data indicating that the sleep mode 
operation is prohibited. 

6. A system according to claim 5, characterized 
in that sail'.! memory means comprises a regis· 1s 
tar. 

7. A system according to claim 5, characterized 
in that said memory means comprises a 
battery-backup random access memory 20 

(RAM). 

8. A computer system including a main body 
having a battery and an external terminal for 
receiving an external power source, compris- 2s 
ing: 

a central processing unit (CPU) (10) per· 
forming data processing operations; 

a clock control circuit (18) selecting one of 
a high clock pulse for operating said CPU at a 30 

high speed and a low clock pulse for operating 
said CPU at a low speed, the clock control 
circuit supplying the selected clock pulse to 
said CPU; 

determination means (14) for determinating 35 

whether or not the main body receives the 
external power source through the external ter
minal; and 

a sleep mode controller (16) instructing 
said clock control circuit to supply the high 40 

clock pulse to said CPU when said determina• 
tion means determinates that the main body 
receives the external power source through the 
external terminal. 

45 

50 

55 

6 
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Publication Title: 

Power saving system. 

Abstract: 

In a personal computer having a logic circuit constituted by low-power 
consumption elements such as CMOS elements, a power saving system 
includes a register (41) in which control data can be set from a keyboard (29) or 
by software, and switches (43) for allowing and stopping power supply from a 
power-supply to an oscillator on the basis of control data from the register. 
Supply of clock· signals to a disabled logic circuit can b.e stopped by an operator'.~;_ • 
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Power saving system 

The present invention relates to a power saving 
system having a logic circuit constituted by CMOS 
(Complementary Metal Oxide Semiconductor) ele• 
ments and applied to. e.g., a personal computer. 

In recent years, vanous types of chips such as 
microprocessor. memory and LSI chips are manu• 
factured along with developments in semiconductor 
technologies. and packing densities of these chips 
are increasing year by year. As a result. compact 
personal computers have been developed, and for 
example. compact. light-weight, portable personal 
computers -ealled lap-top computers have been 
very popular 1n place of ·desk-top personal comput• 
ers. Most of the lap-top computers are designed as 
battery-operated computers. For this reason, these 
computers are designed to minimize power con• 
sumption of the internal circuits in order to prolong 
the operating time. 

It is known that power consumption of a CMOS 
1s min1m1zed when a clock pulse is not supplied. A 
power-saving implementation is proposed wherein 
LSls (Large Scale Integration Circuits) used in in• 
ternal circuits of computers are arranged by CMOS 
elements. 

Wasteful power consumption such as power 
consumption required for waiting for a key input 
from a keyboard is still present. Strong demand 
has arisen for further power saving. 

It is an obiect of the present invention to pro• 
vide a power saving system which utilizes CMOS 
characteristics which exhibit minimum power con• 
sumption in the absence of input clock pulses, 
thereby performing power saving in accordance 
with a software instruction. 

According to the first aspect of the present 
invention, a power saving system for a personal 
computer which includes a logic circuit constituted 
by highly integrated semiconductor elements, com
prises: a power supply for supplying power: clock 
signal generating means for receiving the power 
from the power supply and supplying a clock signal 
to the logic circuit; keyboard means including at 
least a power supply designation key for designat• 
ing power supply to the clock signal generating 
means and a power supply stop designation key 
for designating stop of power supply to the clock 
signal generating means, and for outputting power 
supply designation information and power supply 
stop designation information; latch means for latch• 
ing the power supply designation information or the 
power supply stop designation information from the 
keyboard means; and switch means, connected 
between the latch means and the clock signal 
generating means, for supplying the power to the 
clock signal generating means on the basis of the 

power supply designation information supplied 
from the latch means and for stopping power sup
ply to the clock signal generating means on the , 
basis of the power supply stop designation in• 

s formation supplied from the latch means. 
According to the second aspect of the present 

invention, a power saving system for a personal 
computer which includes a logic circuit constituted 
by highly integrated semiconductor elements and 

10 receives an input signal and outputs a predeter· 
mined signal, comprises: a power supply for sup· 
plying power; clock signal generating means for 
receiving the power from the power supply and .-_ 
supplying a clock signal to the logic circuit; latch 

15 means for latching power supply stop designation 
information: memory means for storing a control 
program serving as a logic circuit driver routine 
executed by the personal computer. the control 
program determining whether a predetermined sig· 

20 nal is output from the logic circuit within a pre• 
determined period of time and setting the power 
supply stop designation information in the latch 
means when the predetermined signal is not output 
within the predetermined period of time; and switch 

25 means, connected between the latch means and 
the clock signal generating means, for stopping 
power supply to the clock signal generating means 
on the basis of the power supply stop designation 
information supplied from the latch means. 

30 According to the third aspect of the present 
invention. a power saving system for a personal 
computer, comprises: a power supply for supplying 
power; extended card means, optionally connec
table to the personal computer, for executing a 

35 predetermined logical function; clock signal gen• 
erating means for receiving the power from the 
power supply and supplying a clock signal to the 
extended card means: latch means for latching 
power supply designation information or power 

40 supply stop designation information; memory 
means for storing a program serving as an ex• 
tended card driver routine executed by the per• 
sonal computer, the program including an initializa• 
tion routine for setting the power supply designa• 

45 tion information in the latch means and a comple· 
tion routine for setting the power supply stop des· 
ignation information in the latch means after a 
predetermined function Is executed by the ex· 
tended card means: and switch means, connected 

so between the latch means and the clock signal 
generating means. for supplying the power to the 
clock signal generating means on the basis of the 
power supply designation information supplied 
from the latch means and for stopping power sup
ply to the clock signal generating means on the 

2 
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basis of the power supply stop designation in
formation supplied from the latch means. 

· Additional objects and advantages of the inven
tion will be set forth in the description which fol
lows, and in part will be obvious from the descrip
tion, or may be learned by practice of the · inven
tion. The objects and advantages of the invention 
may· be realized and obtained by means of the 
instrumentalities and combinations particularly 
pointed out in the appended claims. 

Other objects and features of the present in
vention will be apparent from the following descrip
tion taken in connection with the accompanying 
drawings, in which: 

Fig. 1 is a block diagram showing an ar
rangemi:int of a personal computer which employs 
a power saving system according the present in
vention; 

Fig. 2 is a block diagram of a power saving 
system according to the first embodiment of the 
present invention; 

Fig. 3 is a data format showing bit assign
ment of a register shown In Fig. 2; 

Fig. 4 is a flow chart for controlling power 
supply upon operations of power ON and OFF 
keys arranged on a keyboard; 

Fig. 5 is a flow chart for controlling power 
supply by time-out; 

Fig. 6 is a flow chart in which power supply 
control is utilized in a driver routine of an extended 
card optionally connected to the power saving sys
tem: and 

Fig. 7 is a block diagram showing a power 
saving system according to the second embodi
ment of the present invention. 

Fig. 1 is a block diagram showing an arrange
ment of a personal computer which employs a 
power saving system according to the present in
vention. 

Referring to Fig. 1, a CPU (Central Processing 
Unit) 1 controls the overall system operations of 
the personal computer. A ROM (Read Only Mem
ory) 3 stores a basic input and output operating 
system (BIOS) program for controlling 
inputs/outputs of the personal computer. This BIOS 
includes programs represented by flow charts of 
Figs. 4 to 6. A RAM (Random Access Memory) 5 
stores application programs executed by this per
sonal computer and various data. A DMAC (Direct 
Memory Access Controller) 7 comprises a com
mercially available LSI for controlling DMA. A PIC 
(Interrupt Controller) 9 comprises a commercially 
available LSI for controlling various circuit inter
rupts. A PIT (timer) 11 measures time. An RTC 
(Real Time Clock) 13 comprises a commercially 
avallable LSI for storing date, time, an the like. 

An HOC (Hard Disk Controller) 15 comprises a 
commercially available LSI for controlling an HOO 

(Hard Disk Driver) 17. The HOD (Hard Disk Qrive) 
17 serves as an external storage unit for storing 
programs and data. An FDC (Floppy Disk Control
ler) 19 comprises a commercially available LSI for 

s controlling an FDD (Floppy Disk Drive) 21. The 
FDD 21 serves as an external storage unit for 
storing programs and data as in the HOD 11: · A 
PRTCONT (Printer Controller) 23 controls a printer. 
An SIO (Serial Input and Output Control Circuit) 25 

10 comprises a commercially available LSI for control
ling communication. A KBC (Keyboard Controller) 
27 comprises a commercially available LSI for con
trolling a keyboard 29. The keyboard 29 comprises 
various keys for inputting various data and includes 

15 a power ON command key 29a for designating 
power supply and a power OFF command key 29b 
for designating power of power supply. A l?.DPC 
(Plasma Display Controller) _31 controls a POP 
(Plasma Display) 33. A VAAM (Video RAM) 35 

20 serves as a memory for storing the content dis
played on the POP 33. Data is read out from a 
kanji ROM 37 to display kanji characters, and the 
readout kanji information is displayed on the PDP 
33. The CPU 1, the ROM 3, the RAM 5, the DMAC 

2s 7, the PIC 9, the PIT 11, the RTC 13, the HOC 15, 
the FDC 19, the PATC 23, the S1O 25, the KBC 27, 
the PDPC 31, the VRAM 35, and the kanji ROM 37 
are connected to a system bus 39. 

Fig. 2 is a block diagram showing a power 
30 saving system according to the first embodiment of 

the present invention. 
A register 41 is connected to the system bus 

39. The register 41 stores control data for ON/OFF
controlling the power supply. More specifically, the 

35 register 41 comprises, e.g., a 16-bit register. As 
shown in Fig. 3, bit information for controlling pow
er ON/OFF is assigned to, e.g., bit 0. That is, when 
bit 0 is set at logic "1 ", the power is supplied to 
the respective circuits. However, when bit 0 is set 

40 at logic •o•, the power OFF state Is set. A bit 
output from the register 41 is supplied to a switch 
circuit 43. This register 41 may be assigned to the 
RAM 5 in the fonn of, e.g., a memory mapped VO. 
Alternatively, 1/0 device addresses may be as-

45 signed to this register. In either case, the register 
41 can be accessed by software. 

The switch circuit 43 comprises an electronic 
switch (constiMed by, e.g., transistors) or a relay 
circuit. When a bit output from the register 41 is 

so set at logic •1 ", the power is supplied from a 
power supply 49 to an oscillator 45. However, when 
the bit output is set at logic "0", the power supply 
is stopped. When the oscillator 45 receives the 
power through the switch circuit 43, the oscillator 

ss 45 outputs a clock signal to a logic circuit 7. The 
power supply 49 is connected to supply the power 
to the CPU 1, the keyboard 29, the register 41, the 
switch circuit 43, and the logic cirCtJit 47. The logic 

3 
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circuit 47 comprises a CMOS circuit tor performing 
a predetermined function. For example, in the 
block diagram of Fig. 1, the logic circuit 47 cor• 
responds to the OMAC 7, the PIC 9, the PIT 11, 
the RTC 13, the FOC 19, the PRTC 23. the SIO 25, 
the KBC27. the POC 31, and the like. Although not 
illustrated. the logic circuit 47 also includes a LAN 
(Local Area Network) controller and a MODEM 
(Modulator 'Demodulator). 

Power supply or stop of power supply can be 
designated automatically or by an operator. The 
flow chart shown in Fig. 4 exemplifies an operation 
for detecting depression of the power OFF or ON 
command key 29a or 29b arranged on the key
board 29 an_q_ for allowing or stopping power supply 
from the· power supply to th.a oscillator 45.' 

The CPU 1 determines in step 51 whether a 
key input is detected. If YES in step 51. the CPU 1 
determines in step 53 whether the depressed key 
is the power OFF command key 29a. If YES in step 
53. data "01" (hex) is set in the register 41 in step 
55. As a result. bit data of •1 tt is supplied from the 
register 41 to the switch circuit 43, and then the 
switch c1rcu1t 43 supplies the power from the power 
supply 49 to the oscillator 45. Therefore, the os
cillator 45 supplies a clock signal to the logic circuit 
47, and the logic circuit is operated. 

When the CPU 1 determines in step 57 that 
the power ON command key 29b is depressed, the 
CPU 1 sets data "00" (hex) in the register 41 in 
step 59. 

Bit data of "O" is supplied from the register 41 
to the switch circuit 43, and the switch circuit 43 
does not supply the power to the oscillator 45. In 
this case. no clock signal is supplied from the 
oscillator 45 to the logic circuit 47. The power 
consumption ol the logic circuit 47 becomes mini• 
mum, and the power can be saved. 

Fig. 5 is a flow chart showing an operation for 
automatically controlling power supply to the KBC 
(Keyboard Controller) 27. 

The CPU 1 determines in step 61 whether a 
key input 1s detected. If NO in step 61, a time• 
measuring software counter is incremented in step 
63. The CPU 1 then determines in step 65 whether 
a predetermined period of time has elapsed. If NO 
in step 65. the CPU 1 repeats the operations in 
steps 61, 63. and 65. When the CPU 1 determines 
in step 65 that the predetermined period of time 
has elapsed. the CPU 1 sets data •aa• (hex) in the 
register 41 in step 67. As described above, in this 
case, the switch circuit 43 does not supply the 
power to the oscillator 45, and the oscillator 45 
does not supply the clock signal to the logic circuit 
47 accordingly. As a result, the power consumption 
of the logic circuit 47 becomes minimum, and the 
power can be saved. 

Fig. 6 is a flow chart showing an operation for 

automatically controlling power supply or stop of. 
power supply when, e.g., a LAN drive routine is 
loaded or unloaded. 

Assume that the system bus of the personal 
s computer shown in Fig. 1 is connected to an exter• 

nal connector (not shown), and that a LAN control 
card serving as an extended card can be optionally 
connected to this personal computer. In this case, 
the LAN driver routine is prestored in the HOO 17. 

10 In order to perform LAN control, the LAN driver 
routine stored in the HOO 17 is loaded in the RAM 
5 and 1s executed by the CPU 1. 

In step 71 as an initialization routine, the CPU 1 
sets data "01" (hex) in the register 41. The switch 

15 circuit 43 supplies the power to the oscillator 45, 
and the oscillator 45 then supplies a clock signal to . 
the logic circuit 47 (in this case. to the LAN card),.··. · 
The LAN card is then operated. After the predeter· ·.
mined LAN processing routine is executed. the 

20 CPU 1 performs completion processing in step 73. 
In this completion processing. the CPU 1 sets data 
"00" (hex) in the register 41. In this case, the 
switch circuit 43 stops supplying the power to the 
oscillator 45. Therefore. the power consumption of 

2s the LAN card becomes minimum, and the power 
can be saved. 

Fig. 7 is a block diagram of a power saving 
system according to the second embodiment of the 
present invention. The same reference numerals as 

30 in Fig. 1 denote the same parts in Fig. 2, and a 
detailed description thereof will be omitted. 

In the embodiment shown in Fig. 7, power from 
a power supply 49 is always supplied to an oscilla• 
tor 45. A clock signal is supplied from the oscillator 

35 45 to a gate circuit 75. The gate circuit 75 com· 
prises, e.g., an AND gate and supplies a clock 
signal from the oscillator 45 to a logic circuit 47 in 
response to an enable signal from a CPU 1. The 
enable signal supplied from the CPU 1 may be 

40 supplied from a keyboard as in Fig. 2 or may be 
obtained by utilizing the concept of time-out. as 
shown 1n Fig. 4, or an enable or disable signal may 
be formed in the initialization and completion rou• 
tines in the extended load module, as shown in Fig. 

45 6. The same effect as in the embodiment of Fig. 2 
can be obtained in the above modifications. 

In the second embodiment. the LAN card is 
exemplified as the extended card. However, the 
present invention is not limited to this. For exam· 

so pie, power supply of various external optional cards 
such as an SCSI (Small Computer System Inter
face) control card, various communication boards, 
a keyboard controller, a printer controller, a display 
circuit controller, and a modem card can be con• 

ss trolled. 
In the above embodiment, the programs shown 

in Figs. 4 to 6 are stored in the ROM 3. However, 
these programs may be stored in, e.g., the HOD 17 
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and the FDD 21. 
Additional advantages and modifications will 

readily occur to those skilled in the art. Therefore, 
the Invention in its broader aspects is not limited to 
the" specific details, representative devices, and ii· 
lustrated examples shown and described. Accord
ingly, departures may be made from such details 
without departing from the spirit or scope of the 
general inventive concept as defined by the appen
ded .claims and their equivalents. 

Claims 

1. A power saving system for a personal com
puter having a logic circuit (47) constituted by 
highly integrated semiconductor elements, a power 
supply (49) for supplying power, and an oscillator 
(45) for receiving the power from said power sup
ply and supplying a clock signal to said logic 
circuit, characterized by comprising: 
means (29a, 29b, Figs. 4, 5, and 6) for designating 
supply and stop of supply of the clock signal to 
said logic circuit; and 
control means (41, 43, 75) for controlling the sup• 
ply or the stop of supply of the clock signal to said 
logic circuit in response to designation information 
from said designating means. 

2. A system according to claim 1 , character
ized in that said designating means comprises a 
keyboard (29) including at least a power supply 
designation key (29a) for designating power supply 
from said power supply to said oscillator and a 
power supply stop key (29b) for designating stop of 
power supply from said power supply to said os
cillator, said keyboard (29) being arranged to out
put power supply designation Information and pow
er supply stop designation information. 

3. A system according to claim 1, character• 
ized in that said logic circuit receives an input 
signal and outputs a predetermined signal, and 
said designating means comprises memory means 
(3, 17, 21) for storing a control program serving as 
a logic circuit driver routine executed by said per
sonal computer, the control program setting the 
power supply stop designation information when 
the predetermined signal is not output from said 
logic circuit within a predetermined period of time. 

4. A system according to claim 1, character
ized in that said logic circuit includes optional ex
tended card means, connectable to said personal 
computer, for executing a predetermined logic 
function, and said designating means comprises 
memory means for storing a program serving as an 
extended card driver routine executed by saicj per• 
sonal computer, the control program including an 
initialization routine for outputting power supply 
designation information and a completion routine 

for outputting the power supply stop designation 
information after the predetermined function is per
formed by said extended card means. 

5. A system according to any one of claims 1 
s to 4, characterized in that said control means com• 

prises: 
latch means (41) for latching information for des
ignating supply and stop of supply of the clock 
signal; and 

10 switch means (43), connected between said latch 
means and said oscillator, for supplying the power 
to said oscillator on the basis of the clock supply 
designation information supplied from said latch 
circuit and for stopping power supply to said os• 

15 cillator on the basis of the clock supply stop des-
ignation 1nformation supplied from said latch circ(/it. 

6. A system according to any one of claims .1 
to 4, characterized in that said control means com• 
prises gate means (75), connected between said 

20 oscillator and said logic circuit, for receiving the 
clock supply designation information and supplying 
the clock signal from said oscillator to said logic 
circuit, and for stopping supply of the clock signal 
to said logic circuit on the basis of the clock supply 

25 stop designation information. 
7. A system according- to any one of claims 1 

to 6, characterized in that said logic circuit com• 
prises CMOS (Complementary Metal Oxide Semi• 
conductor) elements. · 

3D 8. A system according to any one of claims 1 
to 7, characterized in that said logic circuit includes 
a LAN (Local Area Network) control circuit, an SCSI 
(Small Computer System Interface) control circuit, 
a communication board, a keyboard controller, a 

35 printer controller, a display controller, and a model 
control circuit. 

40 

45 

so 
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ESSARY 10 MAINTAIN SYSTEM STATE 
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(57) Abstract: A control circuil reduces voltage being supplied to an integrated 
circuit in a sleep mode in which context (e.g. CPU state) is maintained. Because 
the voltage required to maintain the integrated circuit state intact may be signifi
cantly less than the voltage at which the integrated circuil can functionally opera\e 
at a pred.etennined frequency, significant power savings can be achieved by re
ducing voltage while the clocks are stopped, thereby reducing leakage cwrent and 
saving power. 
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MINIMIZING POWER CONSUMlP1l'ION I>UllUNG SLEEP MODES BY USING MINIMUM 
CORE VOLTAGE NECESSARY TO MAINTAIN SYSTEM STATE 

Technical Field 

lbis invention relates to power consumption in integrated circuits and more specifically to reducing 

S power consumption on an integrated circuit while clocks are stopped 

Background Art 

A conventional notebook computer has power constraints that cause it to employ techniques to reduce 

power consumption to conserve battery life. In addition, the conventional notebook computer has thermal 

constraints due to a small, densely packed system construction that limits its ability to safely dissipate the heat 

10 generated by computer operation. Toe power savings techniques also beneficially reduce the amount of beat 

needed to be dissipated. 

The frequency of operation ( clock frequency) of the processor and its operating voltage are primary 

determinants of power consumption. Since power consumption and dissipation are roughly proportional to the 

processor's frequency of operation, scaling down the processor's frequency has been a common method of 

15 staying within notebook computer power and thennal limitations. 

A common power management technique, called "throttling", temporarily stops processor clocks, to 

reduce power consumption and thus reduce heat generation. Throttling continuously stops and starts processor 

operation by turning its clocks off and on according to a predefined duty cycle with a period of a few 

milliseconds. The reduction in the effective speed of the processor reduces power dissipation and thus the 

20 processor's temperature. A clock control signal {e.g., STPCLK# in x86 architectures) modulates the duty 

cycle of processor operation. Toe clock control signal, when asserted, causes the processor to gate off the 

clocks being supplied to core logic in the processor. In some current processor designs, e.g., x86 processors, a 

Stop Grant cycle on a host or system bus is executed to indicate that the stop clock request on the asserted 

clock control signal has been completed. A temperature sensor placed on or near the processor's heat sink can 

25 initiate throttling when needed. 

In addition, when operating from its battery, most notebooks take advantage of the processor's idle 

periods by periodically stopping processor operation to reduce power consumption. Applications like word 

processors typically leave the processor idle much of the time. For example, in a word processing application, 

a processor will do a brief burst of work after each letter is typed, then its operation is stopped until the next 

30 keystroke. As a result, the typical processor power consumption when running a word processing application, 

can be as much as 30-50% below the maximum. That idle time can be exploited by the computer system to 

achieve additional power savings by putting the processor to sleep temporarily. 

Current x86 based computer systems utilize an industry supported power management approach 

described in the Advanced Configuration and Power Interface Specification (ACPI), Revision l.0a, by Intel, 

35 Microsoft and Toshiba dated November 19, 1998, which is incorporated herein by reference. The ACPI is an 
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operating system (OS) controlled power management scheme that uses features built into the Windows 95, 98 

and Windows Nf or other compatible operating systems. It defines a standard interrupt (System Control 

Intenupt or SCI) that handles all ACPI events. System control interrupts are generated by devices to inform. 

the OS about system events. 

As part of that power management approach, ACPI specifies sleep and suspend states. Sleep states 

temporarily halt processor operation and operation can be restored in a few milliseconds. A computer system 

processor enters the sleep state when internal activity monitors indicate no processing is taking place. When a 

keystroke is entered, a mouse moves or data is received via a modem, the processor wakes up in order to 

resume operation, the clocks are turned on and the CPU continues executing from whirre it left off. 

10 Other modes save processor context external to the processor such as to system memory or even to 

bard disk. Suspend states shut down more of the notebook's system (e.g. display or hard drive) and take a few 

seconds for operation to be restored. Suspend states copy the present context of the system ( sufficient for the 

computer to reswne processing the application(s) presently opened) into memory (suspend to RAM) or to the 

hard drive (suspend to disk) and power down peripherals. Obviously in these other modes, longer latency is 

15 incurred to resume normal system operation. 

When computer systems stop the central processing unit (CPU) clocks during a sleep mode or during 

throttling, a short latency for resuming processor operation is desirable. One way to achieve that short latency 

is to ensure that CPU context is not lost. 'That means that the various latches and other circuit nodes in the 

CPU that hold information required ( e.g., the state of processor registers) for the processor to resume 

20 operations where it left off, are maintained in the CPU while clocks are stopped. Maintaining processor 

context requires that the CPU receive power even though the clocks are stopped. 

Note that processors typically have separate regions of the chip that receive separate power supply 

voltages. For example, such regions may include a core region, as well as a peripheral region where 

input/output (IJO) circuits are located. The peripheral region often remains powered up even if the core 

25 voltage is turned off. Therefore, core voltage which must be maintained to ensure processor context is 

maintained (assuming l/0 voltage is also on). In most current notebook designs, CPU core voltage is typically 

set during initialization, and is not changed after that 

When power is supplied during the sleep state to maintain CPU context, the CPU still consumes 

power because ofleakage current. The leakage current is generally proportional to the core voltage, and the 

30 power consumption is proportional to the square of the core voltage. The leakage cWTent can be significant 

enough to drain the battery. For example, an AMD-K-6®-2 processor can consume several hundred 

milliwatts while in sleep mode. Additionally, some circuit designs may be more leaky than others, resulting in 

even more power being consumed in sleep mode. 

It is desirable to reduce power consumption in computers, particularly in portable computers where 

35 maximizing battery life and reducing heat generation by reducing power consumption is particularly 
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advantageous. Therefore it would be desirable to reduce power consumption, if possible, when clocks are 

stopped and power is being consumed due to leakage current 

DISCLOSURE OF INVENTION 

Accordingly, the invention provides a way to save power while a processor (or other integrated 

5 circuit) is in a sleep mode in which context is maintained. Because the voltage required to maintain the 

integrated circuit context (e.g. processor state) intact may be significantly less than the voltage at which the 

processor can functionally operate at a particular frequency, significant power savings can be achieved by 

reducing processor voltage while the processor clocks are stopped. 

In one embodiment, the invention provides a method of supplying a first voltage to at least a first 

1 0 circuit portion of an integrated circuit during an operational mode. The method further includes stopping 

clocks which are being supplied to the first circuit portion to place the integrated circuit in a reduced power 

consumption state and then supplying a second voltage, less than the first voltage, to the first circuit portion 

while the clocks are stopped, the second voltage being at a voltage sufficient to maintain context of the first 

circuit portion in existence at a time when the clocks were stopped. 

15 In another embodiment. the invention provides an apparatus that includes an integrated circuit that 

has a plurality of circuits holding, at least in substantial part, context indicative of a cunent operational state of 

the integrated circuit. A power supply circuit supplies variable voltages to the integrated circuit. A control 

circuit is coupled to the power supply circuit, and supplies the power supply circuit with first voltage control 

infonnation, indicating a first voltage to be supplied, while clocks are being supplied to the plurality of 

20 circuits. The control circuit supplies the power supply circuit with second voltage control information, 

indicating a second voltage to be supplied, while the clocks are stopped, the second voltage being lower than 

the first voltage. 

BRIEF DESCRIPTION OF DRAWINGS 

The present invention may be better understood, and its numerous objects, features, and advantages 

25 made apparent to those skilled in the art by referencing the accompanying drawings, wherein: 

Fig. 1 illustrates an exemplary system that can exploit the present invention; 

Fig. 2 illustrates additional details over a control circuit used in one embodiment of the present 

invention; and 

•Fig. 3 is a flow chart of an embodiment of the present invention. 

30 MODJE<S} IFOR CARRYUNG OUT TIIE INVENTION 

Additional power savings can be realized in computer systems by reducing the voltage supplied to the 

processor during a state in which processor clocks are stopped and processor context is maintained. With the 
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clocks off, the voltage level required to maintain processor context can be reduced to levels below that needed 

for proper operation of the clocked circuits. Put another way, the voltage required to maintain state, is lower 

than that needed to change state reliably. 

ln an exemplary embodiment illustrated in Fig. 1, voltage regulator 101 supplies core voltage 102 to 

5 processor (CPU) 103. In the embodiment illustrated, integrated circuit 105 controls the voltage level that is 

supplied to CPU 103 by supplying voltage control signals VID[0:4] to voltage regulator 101. VIDrefers to 

"voltage ID" which is commonly used in the industry to describe the voltage control signals. Integrated circuit 

105 may be a south bridge integrated circuit, which is known in the art as one chip of a chipset pair. The south 

bridge, originally providing a bridge between the Peripheral Component Interconnect (PCI) bus and the ISA 

1 O bus, also typically incorporates power management functions. The south bridge may also contain integrated 

legacy functions, as well as interfaces for newer buses such as Universal Serial Bus (USB) and other additional 

functions. The chipset pair also typically includes a north bridge integrated circuit (not shown) that provides a 

memory control function as well as a bridge function between the hO$t bus connected to the processor and the 

Peripheral Component Interconnect (PCI) bus. Oock generator 107 supplies a dock signal 106 used by CPU 

15 103 to generate clocks supplied to core logic in the processor. Clock generator 107 can be controlled by clock 

stop signal 112 to selectably tum on and off clocks supplied to CPU 103 and other system components. 

The variable voltage regulator l 01 may be, e.g., the National Semiconductor's LM4 l 30, whose 

output voltage can be controlled by an external device such as south bridge 105. It is desirable for the voltage 

regulator to support at least four control bits and for the output voltage to be controllable in steps of 50m V ( or 

20 smaller) covering a minimum range of from 1.45 to 2.2 volts. A wider range or different granularity may be 

desirable in some applications. 

The CPU clocks can be stopped as follows. The "stop clock" signal refers to STPCLK# signal 110 

(where# indicates an active low signal), which causes CPU 103 to stop execution at the end of the current 

instruction, and tum offintemal distribution of the CPU's clock, to most, if not all sections of processor core 

25 logic. The CPU executes a "Stop Grant" bus cycle to indicate that the CPU has entered the Stop Grant state. 

In addition to stopping distnbution internally, clocks to the CPU and other components may be 

stopped using the "clock stop" signal 112 provided by south bridge 105 to clock generator 107. One typical 

sequence to stop the clocks is to assert the STPCLK# signal 110 to enter the Stop Grant state, wait for the Stop 

Grant bus cycle and then tum off the clock generator l 07 distnbution of clocks using the clock stop signal l l 2 

30 to enter the Stop Clock state. 

Assume that the clocks to the processor are stopped as descnbed above. The particular mechanism to 

stop clocks may vary in different embodiments and is not critical to the present invention. The clocks may be 

stopped in association with throttling or because of the processor entering a sleep mode or any other scenario 

in which clocks are stopped and power is left on. After the clocks are stopped, the south bridge 105 (or any 

35 other suitable logic device) supplies new voltage control signals to the CPU core volt.age regulator 101 

instructing the voltage regulator to supply a reduced voltage to the CPU core. Depending on the sleep mode, it 
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may still be important that the voltages supplied to other areas of the CPU, such as the 1/0 circuits are 

maintained at suitable levels since such circuits may be interfacing with 1/0 devices, external circuits or buses 

that may be active when the processor has its core logic clocks stopped. 

Because sleep and throttle (and suspend) states require the processor operation to be stopped, it is 

5 impossible for system software to control all sleep, and recover operations. To overcome th.is problem, control 

logic is typically implemented external to the processor. For example, such control logic may be implemented 

in the input/output integrated circuit (referred to herein as south bridge 105) to control the final stages of sleep 

and suspend operations and the resume operation and other common power management features. One such 

integrated circuit is the Intel Cotp. 8237 lAB PCI-TO-ISA/IDE XCELERA TOR (PIIX4 ). The power 

JO management features contained therein reduce power consumption to extend battery life and control heat 

generation and dissipation to safely operate the processor. While some computer systems use a separate 

microcontroller for the task, most computer systems, including most notebook computers rely on the south 

bridge to provide the hardware needed for controlling thermal and power management. South bridge chips 

from various manufacturers have typically utilized the registers, timers and state machine definitions used in 

15 the Intel PIJX4 South Bridge. PilX4 compatibility in current south bridge chips can be extended to support· 

managing the core voltage during sleep states as descnbed herein. 

The control logic to reduce the core voltage after the clocks are turned off may be implemented as a 

state machlne in south bridge 105. It may be particularly advantageous to augment or modify existing power 

management control logic in the south bridge to provide the enhanced functionality descnbed herein. Once the 

20 voltage to the core bas been reduced, the control logic waits for a system event that causes the CPU to resume 

processing. In the meantime the processor is in a quiescent state with the current consumption lower than it 

otherwise would have been. The system event causing the processor to wake-up, such as mouse movement or 

depressing a keyboard key, causes the CPU to resume normal operations. The control logic ensures that the 

core voltage is returned back to an operational level sufficient to support the desired clock frequency prior to 

25 the clocks being turned on. Otherwise, unpredictable results may be caused by clocking circuits when the 

power supply voltage is too low. Thus, the control logic issues new voltage control settings to voltage 

regulator 101 corresponding to a desired frequency and then the clocks are turned back on by, e.g., enabling 

clocks at clock generator 107, if necessary, and deasserting STPCLK#. 

For a particular processor, the minimum operating core voltage (V coremio), which specifies the 

30 minimum operating voltage required and the minim.um static core voltage (V mmniru), which specifies the 

voltage necessary to maintain context with clocks stopped, can be specified over the entire product line. In one 

embodiment, the voltage control signal (VID) settings corresponding to V cmcnin and V c:orcmim may be built into 

BIOS tables. When the system management software determines that the system needs to be put into a mode 

where clocks are stopped (e.g., a sleep mode or a throttle clock state), the core voltage is reduced to V '"°rcmin, 

35 after the clock. has been stopped. Note that if clocks are stopped externally, it may also be possible to reduce 

the voltage being supplied to I/O regions of the processor under some circumstances. When the system needs 

to be restored to operating conditions, the system automatically increases the core voltage to the setting needed 
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for the CPU operation at the desired frequency using the VID settings in the BIOS tables. The control settings 

may of course be located in any suitable location in the computer system. 

Power savings will vary according to the leakage CWTent present in the particular integrated circuit. 

For example, a processor consuming hundreds milliwatts of power while clocks are stopped in the Stop Grant 

5 state (on chip clock multiplier logic is still active) might reduce leakage current by lowering the power supply 

voltage enough to reduce power consumption by approximately 10%. 

The voltage regulator's control pins should be configured for appropriate default operation upon 

power-up. Accordingly, as shown in Fig. l, south bridge 105 in one embodiment, has jwuper inputs IV[4:0). 

· The s~ttings of the jumpers 111 (open or short), along with resistors 113, determine the default values for the 

IO VID signals. The IBF[2:0] inputs are for frequency control and a description of their use is not critical to 

understand the present invention. In addition to default modes, the south bridge 105 (or othCT suitable circuit) 

supplies the volt.age regulator 101 with appropriate voltage control settings during operational modes and 

dwing sleep modes in which processor context is maintained. 

Referring to Fig. 2, a high level block diagram shows one approach an integrated circuit (such as the 

15 south bridge in current x86 based computer systems) may use to provide appropriate voltage control settings 

for voltage regulator 101 (Fig. l). In the embodiment illustrated in Fig. 2, multiplexer 201 receives three 

voltage controls settings as inputs. The first voltage control setting is from VID jumper settings 111, which as 

previously described, provide for default voltage settings on power-up. Multiplexer 201 also receives inputs 

from YID stop clock register 202, which provides the voltage control setting for the reduced processor voltage 

20 during stop clock modes (V cor=ms)- Multiplexer 201 receives inputs from YID operational register 203, which 

provides VID values for operational modes of the processor, i.e., when core clocks are running. Multiplexer 

201 selects between the various voltage control settings according to a select line 204 supplied by control logic 

210. Control logic 210 receives reset signal 207 and selects the jumper settings as the appropriate voltage 

control settings when reset (power on or other bard or soft reset) is asserted. Control logic 210 also receives a 

25 stop clock signal 208 which indicates that the processor bas or is about to enter a stop clock state with core 

power maintained. In addition, control logic 210 receives indication 209 that a wakeup event has occurred, 

i.e., th.at the processor is going to resume normal operation. 

The control logic also supplies load signal 211 to output register 205. During regular operational 

modes in which clocks an: running, multiplexer 201 selects the operational VID register 203. Note that 

30 register 203 may be programmable to provide various YID signals during various operational modes. When 

the processor is in a sleep or throttle mode in which clocks are stopped, the control logic selects the YID stop 

clock register settings as the source for the voltage control signals VID. Thus, after the clocks are stopped (or 

simultaneously therewith), the select line selects the YID values from the stop clock VID register 202. The 

control logic then waits for a wake-up event to occur. When the wake-up event occurs as indicated by wake 

35 up signal 209 and before the clocks are started, the control logic causes the operational voltage control signals 

corresponding to the desired frequency of operation to be loaded in.to output register 205 from YID operational 

register 203. The clocks may then be enabled. 
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A variety of other circuit implcmC'Iltations would be readily apparent to one of skill in the art to 

accomplish the function of the circuit illustrated in Fig. 2. For example, the multiplexer may only select 

between jumper settings and a V1D register with the VID register being appropriately updated before values in 

the register are supplied to the voltage regulator 100. 1hat is, south bridge 105 can utilize a programmable 

5 register that can be written to update the VID pins with the appropriate voltage control settings available from, 

e.g., the BIOS tables rather than have separate operational and stop clock registers. 

Referring to Fig. 3, a flow chart illustrates the ope:mtion of a system incorporating one embodiment 

for controlling core voltage to effectuate greater power savings according to the present invention. Assume 

that the clocks are stopped in 301. The clocks may be stopped using the STPCLK# signal 110 or using clock 

10 stop signal 112 to tum off the clock signal 106 being supplied to the processor clock multiplier logic, or both, 

or in any other manner appropriate for the particular implementation. After the clocks are stopped, the system 

reduces the core voltage being supplied to processor core logic in 303. That is accomplished, e.g., by selecting 

the appropriate voltage control settings and supplying those settings to the CPU core voltage regulator. Once 

the processor is maintaining its context with the reduced core voltage, and thereby realizing greater power 

15 savings, the control logic waits for a wake-up event in 305. Once the wake-up event occurs, the core logic 

voltage is changed to a level corresponding to the desired frequency of operation in 307 and then, after the 

processor is receiving the higher voltage, the clocks are turned on and the processor resumes normal operation. 

The description of the invention set forth herein is illustrative, and is not intended to limit the scope of 

the invention as set forth in the following claims. For instance, while this invention has been descn'bed with 

20 relation generally to x86 based computer systems and is particularly relevant to notebook computers (which 

may also be referred to as laptops, portable or mobile computers), the teachings herein may also be utilized in 

any computing device such as personal digital assistants (PDAs), as well as systems containing any variety of 

processor in which it is desirable to save power by reducing voltage while clocks are stopped in a power 

savings mode and still maintain context. Further, while the description herein has focused on reducing core 

25 voltages in processors or CPUs, the power savings is equally applicable to any integrated circuit in which 

clocks are stopped to save power while context is maintained. Other variations and modifications oftbe 

embodiments disclosed herein, may be made based on the description set forth herein, without departing from 

the scope and spirit of the invention as set forth in the following claims 
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WHAT ns CLAIMED IS: 

1. A method comprising: 

supplying a first voltage to at least a first circuit portion of an integrated circuit during an operational 

mode; 

stopping clocks which are being supplied to the first circuit portion to place the integrated circuit in a 

reduced power consumption state; and 

then supplying a second voltage, less than the first voltage, to the first circuit portion while the clocks 

are stopped, the second voltage being at a voltage level sufficient to maintain context of the 

first circuit portion in existence at a time when the clocks were stopped. 

2. The method as recited in claim 1 wherein the integrated circuit ~ a microprocessor including 

10 core logic, the first circuit portion being the cor:e logic. 

15 

20 

25 

3. The method as recited in claim l further comprising: 

supplying a third voltage to the integrated circuit after supplying the integrated circuit with the second 

voltage, the third voltage being greater than the second voltage; and 

then starting the clocks being supplied to the first circuit portion to resume integrated circuit 

operations. 

4. 

s. 
up event. 

Toe method as recited in claim 3 wherein the first and third voltages are equal. 

The method as recited in claim 3 wherein the third voltage is supplied in response to a wake-

6. A computing device comprising; 

an integrated ch"cuit including a circuit region holding, at least in substantial part. context indicative 

of a cwrent operational state of the integrated circuit; 

a power supply circuit responsive to control inputs to supply variable voltages to the integrated 

circuit; 

a control circuit coupled to the control inputs of the power supply circuit, wherein the control circuit 

supplies the control inputs with first voltage control infonnation, indicating an operational 

voltage, while clocks are being supplied to the circuit region and the control circuit supplies 

the control inputs with second voltage control information indicating a second voltage, while 

the clocks are stopped, the second voltage being lower than the operational voltage. 

7. The computing device as recited in claim 6 wherein the operational voltage is at a voltage 

30 level required to clock the circuit region at a predetermined frequency and the second voltage is below the 

voltage level required to clock the circuit region at the predetermined frequency. 
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8. An integrated circuit comprising: 

a logic circuit responsive to an indication of normal clock operation in which internal clocks are 

running, to selectably provide first voltage control information indicative of a first voltage 

level and responsive to an indication of a stop clock state in which internal clocks are 

stopped to provide second voltage control information indicative of a second voltage level. 

the second voltage level being lower than the first voltage level; and 

an output circuit coupled to receive the selectably provided first and second voltage control 

infonnation, the first and second voltage control information for coupling to control inputs 

of a voltage generator. 

9. The integrated circuit as recited in claim 8 wherein the logic circuit includes a selector 

circuit coupled to selectably provide to the output circuit the first or second voltage C-Ontrol information as the 

control inputs of the voltage generator and further includes at least a first programmable register coupled to the 

selector circuit and holding at least one of the first voltage control infonnation and the second voltage control 

information. 

10. The integrated circuit as recited in cla.im 9 further comprising control logic coupled to 

receive an indication of a wake-up event, an indication of a reset and an indication of the clock stop state, and 

generating a select signal for the selector circuit in response thereto. 
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Patentee 

Patent No. 
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Application No. 
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Group Art Unit 

Examiner 

STATIC POWER CONTROL 

READ et al 

09/694,433 

10/23/2000 

Confirmation No. 

Transmeta Corporation 
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MAR a 1·2004 

Hon. Commissioner for Patents 
P.O. Box 1450 

OFFICE OF PETmoNs 

Alexandria, VA 22313-1450 

Sir: 

NOTIFICATION AND PAYMENT OF FEE DEFICIENCY 
PURSUANT TO 37 C.F.R. § 1.28(c) 

A small entity assertion was made in this case. 

This assertion of small entity status and any payment of 

fee(s) as a small entity were made in good faith. It has now 

been discovered that such status may have been established in 

error. There was no attempt to fraudulently establish status 

as a small entity or pay fees as a small entity. Moreover, 

there was no intent to deceive in establishing status as a 

small entity or paying fees as a small entity. The Office is 

hereby notified that status as a small entity is no longer 

claimed. 0313112004 A~mrn~n 000-0003£1 50H97 0%94ti33 

01 FC:1001 770.00 OP 
"2 '"C•'r,5• E.'5.GO Dtl 65.00 O~• . .., r • :,'" i. .. 
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• • 
Patentee herewith submits $480.00 in payment of a 

deficiency between fees paid in connection with the above

identified patent application as a small entity, and the fees 

that were due for other than a small entity. The amount of 

this deficiency is calculated as follows: 

Fee Type 

Basic filing fee
Utili 
Surcharge - Late 
filing fee or 
oath or 
declaration 
TOTAL 

Date Paid 
as Small 
Entit 
10/23/2000 

2/2/2001 

Current Fee Fee Paid Deficiency 
(Other than (Small entity) Owed 
small entit ) 

$770.00 $355.00 $415.00 

$130.00 $65.00 $65.00 

$480.00 

A check in the amount of $480.00 is enclosed in 

payment of this deficiency. In the event that the enclosed 

deficiency amount has been miscalculated, the Director is 

hereby authorized to charge any additional fee that may be 

due, or to credit any overpayment, in connection with this 

paper, to Deposit Account No. 23-0085. A duplicate copy of 

this paper is enclosed herewith. 

Date 

March 26, 2004 

Anthony C. Murabito 

Reg. No. 35,295 

Wagner Murabito & Hao 

Two North Market Street 

Third Floor 

San Jose, CA 95113 
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• UNITED STATES PATENT AND TRADEMARK OFFICE 

WAGNER MORABITO & HAO 
TWO NORTH MARKET STREET 
THIRD FLOOR 
SAN JOSE, CA 95113 

In re Application of 
Andrew Read et al 
Application No. 09/694,433 
Filed: October 23, 2000 
Attorney Docket No. TRANS59 

COMMISSIONER FOR PATENTS 
UNITED STATES PATENT AND TRADEMARK OFFICE 

P.O. Box 1450 
AL.EXANORIA. VA 22313• I 450 

www.uspto.gov 

Paper No. 13 

COPY MAILED 
APR. 0 8 2004 

OFACE OF PETITIONS 
NOTICE 

This is a notice regarding your request for acceptance of a fee 
deficiency submission under 37 CFR 1.28. On September 1, 1998, 
the Court of Appeals for the Federal Circuit held that 37 CFR 
1.28(c) is the sole provision governing the time for correction 
of the erroneous payment of the issue fee as a small entity. See 
DH Technology v. Synergystex International, Inc. 154 F.3d 1333, 
47 USPQ2d 1865 (Fed. Cir. Sept. 1, 1998). 

The Office no longer investigates or rejects original or reissue 
applications under 37 CFR 1.56. 1098 Off. Gaz. Pat. Office 502 
(January 3, 1989). Therefore, nothing in this Notice is intended 
to imply that an investigation was done. 

Your fee deficiency submission under 37 CFR 1.28 is hereby 
ACCEPTED. 

Inquiries related to this communication should be directed to the 
Office of Petitions Staff at (703) 305-9285. 

This file is being forwarded to Technology Center AU 2115. 

~~ Wan La n · 
Petitio Examiner 
Office of Petitions 
Office of the Deputy Commissioner 

for Patent Examination Policy 
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04/19/2004 

WAGNER, MURABITO & HAO LLP 
TWO NORTH MARKET STREET 
THIRD FLOOR 
SAN JOSE, CA 95113 

FIRST NAMED INVENTOR 

Andrew Read 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
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Office Action Summary 

Application No. 

09/694,433 

Examiner 

Chun Cao 

Applicant(s) 

READ ET AL. 

Art Unit 

2115 

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE __ MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

• If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
• If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )[8] Responsive to communication(s) filed on 29 January 2004. 

2a)[8] This action is FINAL. 2b)O This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8] Claim(s) 1-13 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) _ is/are allowed. 

6)[8] Claim(s) 1-11, 13 is/are rejected. 

7)[8] Claim(s) 12 is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b}O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) [8] Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) [8] Information Disdosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date 8,9, 11. 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Appli~tion (PTO-152) 
6) 0 Other: __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 14 
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Application/Control Number: 09/694,433 

Art Unit: 2115 

FINAL REJECTION 

1. Claims 1-13 are presented for examination. 

• 
Page 2 

2. The text of those applicable section of Title 35, U.S. Code not included in this 

action can be found in the prior Office Action. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-3 rejected under 35 U.S.C. 112, first paragraph, as failing to comply 

with the enablement requirement. The claim(s) contains subject matter which was not 

described in the specification in such a way as to enable one skilled in the art to which it 

pertains, or with which it is most nearly connected, to make and/or use the invention. 

Applicant fails to adequately teach how to make and/or use the invention, i.e. failing to 

provide and enabling disclosure. Applicant fails to disclose the detail of "said value of 

the core voltage is not sufficient to maintain processing activity in said processor". The 

examiner submits that it would require undue experimentation for one of ordinary skill in 

the art to make and use the invention for the reason set forth hereinabove. Applicant are 

reminded that no new matter is allowed in amendment to the specification under 35 

U.S.C. 132 and 37 CFR 1.118(a). 

Claims 2 and 3 are rejected because they incorporate the deficiencies of claim 1. 

Claim Rejections - 35 USC § 103 
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Art Unit: 2115 

• Page 3 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Orton et al. (Orton), US patent no. 6,118,306, in view of Horden et al. (Horden), US 

patent no. 5,812,860. 

Orton is a prior art reference cited by applicant in IDS paper no. 6. 

Horden is a prior art reference cited by applicant in IDS paper no. 9. 

As per claim 1, Orton teaches that a method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode in 

which system clock to the processor is disabled [col. 2, lines 44-60]; and 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode of which system clock is disable [col. 3, lines 10-20]. 

Orton does not explicitly teach that the value of the core voltage is not sufficient 

to maintain processing activity in said processor. 

Horden teaches that a voltage regulator provides an idle voltage to the processor 

according to the clock frequency [col. 3, lines 28-34, 40-60; col. 6, lines 27-34]. 

Inherently, Horden teaches that the value of the core voltage is not sufficient to maintain 

processing activity in said processor [the processor is idle]. 
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It would have been obvious to one of ordinary skill in the art at time the invention 

to combine the teachings of Orton and Horden because they are both directed to the 

problem of reducing the power consumption of a processor core, and the specify 

teachings of Horden stated above would have allowed for improving power consumption 

by further reducing the core voltage to a minimum supported voltage. 

As per claim 2, Orton teaches of determining the processor is transitioning from a 

computing mode to a mode in which system clock to the processor is disabled 

comprises monitoring a stop clock signal [col. 2, lines 44-60; col. 5, lines 4-11; col. 7, 

lines 38-43]. 

As per claim 3, Orton teaches of reducing an output voltage providing by a 

voltage regulator furnishing core voltage to the processor and providing a feedback 

signal to the voltage regulator to reduce its output voltage below a specified output 

voltage [col. 2, lines 24-27; col. 3, lines 10-19; col. 7, lines 14-19, 44-58]. 

6. Claims 4-11 and 13 are rejected under 35 U.S.C. 102 (a) or 102(e) as being 

anticipated by Orton et al. (Orton), US patent no. 6,118,306. 

7. As per claim 4, Orton teaches that a method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode is 

which system clock to the processor is disabled [col. 2, lines 44-60]; 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode of which system clock is disable; [col. 3, lines 10-20] by: 
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furnishing an input to reduce an output voltage provided by a voltage regulator 

furnishing core voltage to the processor and providing a feedback signal to the voltage 

regulator to reduce its output voltage below a specified output voltage [col. 2, lines 24-

27; col. 3, lines 10-19; col. 7, lines 14-19, 44-58]. 

8. As per claim 5, Orton teaches a method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode is 

which system clock to the processor is disabled [col. 2, lines 44-60]; 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode of which system clock is disable; [col. 3, lines 10-20]; and 

transferring operation of a voltage regulator furnishing core voltage in a mode in 

which power is dissipated during reductions in core voltage to a mode in which power is 

saved during a voltage transition when it is determined at a processor is transitioning 

from a computing mode to a mode is which system clock to the processor is disabled 

[col. 2, lines 11-27, 44-65]. 

As per claim 6, Orton teaches of returning the voltage regulator to its original 

mode of operation [col. 3, lines 10-14; col. 7, lines 51-58; col. 8, lines 54-65]. 

9. As per claim 7, Orton discloses a circuit [fig. 5] for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, fig. 1, fig. 5] having: an output terminal [col. 7, lines 50-

51; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 10-12; col. 7, lines 
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28-31, 46-47, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 5; col. 7, lines 52-55; "the voltage interface provided the 

control logic portion 400 allows the voltage regulator 52 to change settings" , inherently, 

there is an input terminal in the voltage regulator 52] for receiving signals indicating the 

selectable voltage level; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 7, lines 50-65], 

wherein the level less than that for operating the processor in a computing mode is 

sufficient to maintain state of the processor [col. 2, lines 44-65; col. 3, lines 10-20]. 

As per claim 8, Orton discloses that the voltage regulator comprises means for 

accepting binary signals [LO/HI signals] indicating different voltage level [fig. 5; col. 7, 

lines 20-37, 63-65; "A signal VR_LO/Hl# ... adjust the voltage level supplied by the 

voltage regulator 52 up or down"]. 

As per claim 9, Orton discloses that the voltage regulator comprises: 

Selection circuitry, means for furnishing a plurality of signals at the input to the 

selection circuitry and means for controlling the selection by the selection circuitry [fig. 

3A] [col. 5, lines 38-55]. 

As per claim 10, Orton discloses a multiplexor [col. 5, lines 44-45; fig. 3A] and 

means for controlling the selection by the selection circuitry including a control terminal 
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for receiving signals indicating a system clock to the processor is being terminated [col. 

5, lines 38-65). 

10. As per claim 11, Orton discloses a circuit [fig. 5] for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, fig. 1, fig. 5] having: an output terminal [col. 7, lines 50-

51; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 10-12; col. 7, lines 

28-31, 46-47, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 5; col. 7, lines 52-55; "the voltage interface provided the 

control logic portion 400 allows the voltage regulator 52 to change settings" , inherently, 

there is an input terminal in the voltage regulator 52] for receiving signals indicating the 

selectable voltage level; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 7, lines 50-65], 

means for reducing the selectable voltage below a level provided by the voltage 

regulator [col. 7, lines 50-65]. 

11. As per claim 13, Orton discloses a circuit [fig. 5] for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, fig. 1, fig. 5] having: an output terminal [col. 7, lines 50-

51; "the output from the voltage regulator 52", inherently, there is an output terminal in 
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the voltage regulator 52] providing a selectable voltage [col. 3, lines 10-12; col. 7, lines 

28-31, 46-47, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 5; col. 7, lines 52-55; "the voltage interface provided the 

control logic portion 400 allows the voltage regulator 52 to change settings", inherently, 

there is an input terminal in the voltage regulator 52] for receiving signals indicating the 

selectable voltage level; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 7, lines 50-65], 

circuitry for conserving charge [battery 60] stored by the voltage regulator when 

the selectable voltage decreases; and means for enabling the circuitry for conserving 

charge stored by the voltage regulator when the selectable voltage decreases [col. 7, 

lines 28-58]. 

Allowable Subject Matter 

12. Claim 12 is objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all of the limitations of the 

base claim and any intervening claims. 

13. Applicant's argument with respect to claims 1-13 have been considered but is 

moot in view of the new ground(s) of rejection. 

14. Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION 15 MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 

Washington, D.C. 20231 

Hand-delivered responses should be brought to Crystal Park 11, 2121 

Crystal Drive, Arlington. VA., Sixth Floor (Receptionist). 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Chun Cao at (703) 308-6106. The examiner can 

normally be reached on Monday-Friday from 7:30 am - 4:00 pm. If attempts to reach 

the examiner by phone are unsuccessful, the examiner's supervisor Thomas Lee can 

be reached at (703) 305-9717. The fax number for this Art Unit is following: Official 

(703) 872-9306. 
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Any inquiry of a general nature or relating to the status of this application should 

be directed to the Group receptionist whose telephone number is (703) 306-5631. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

Chun Cao 

Apr. 12, 2004 

THOMAS LEE 
SUPE 1 '' RY PATENT EXAMINER 

TtCHf~OLOGV CENTER 2100 
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• Application No. 

Interview Summary 
09/694,433 

Examiner 

Chun Cao 

All participants {applicant, applicant's representative, PTO personnel): 

(1) Chun Cao. 

(2) ANTHONY MURABITO. 

Date of Interview: 07 July 2004. 

Type: a)l:8] Telephonic b)O Video Conference 

(3)Ronald Pomerenke. 

(4)Thomas Lee (SPEJ. 

c)D Personal [copy given to: 1 )0 applicant 2)0 applicant's representative] 

Exhibit shown or demonstration conducted: d)O Yes 
If Yes, brief description: __ . 

Claim(s) discussed: 1-3. 

e)l:8] No. 

Identification of prior art discussed: US patents 6.118,306 and 5,812,860 

Applicant(s) 

READ ET AL. 

Art Unit 

2115 

Agreement with respect to the claims f)l:8] was reached. g)O was not reached. h)D N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: Final reiection was discussed. Examiner agreed to withdraw the 112 reiection for 
claims 1-3. Applicant argued that both of cited references do not teach of the value of the core voltage is not sufficient 
to maintain processing activity in said processor. Examiner agreed to further review the cited references in light of 
today's discussion upon receiving response from applicant. 

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

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

Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. 

U ,S. Patent and Trademark Office 
PTOL-413 (Rev. 04-03) Interview Summary 

Examiner's signature, if required 

Paper No. 15 
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• Summary of Record of Interview Requir!n~ 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any fac:e-tc>face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to whic:h there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Fonn for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Fonn shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Fonn is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Fonn should be mailed promptly after the interview rather than with the next official communication. 

The Fonn provides for recordation of the following infonnation: 
Application Number (Series Code and Serial Number) 
Name of applicant 
Name of examiner 
Date of interview 
Type of interview (telephonic, video-conference, or personal) 
Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
An indication whether or not an exhibit was shown or a demonstration conducted 
An identification of the specific prior art discussed 
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 
The signature of the examiner who conducted the interview (if Fonn is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Fonn completed by 

the examiner. 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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-P059 Patent 

0 3 2004 · ... i IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
~ 

re Application of 

ReadetaJ. 

Serial No. 09/694,433 

Filing Date: October 23, 2000 

. For: STATIC POWER CONTROL 
(As Filed) 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) _____________ ) 

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

Examiner: Cao, Chun 

Art Unit: 2185 
RECEIVED 

AUG 1 1 2004 

Technology Center 2100 

AMENDMENT AND RESPONSE TO OFFICE ACTION 

Dear Sir: 

In response to the Office Action mailed April 19, 2004, the 

following amendments and responses to the above captioned patent 

application are respectfully submitted. A Request for Continued 

Examination (RCE) has been filed herewith. 

SeriaJ No. 09/694,433 
Examiner:Cao,Chun 

Art Unit 2185 
TRAN-P059 
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AMENDMENTS TO THE CLAIMS IN THE CASE 

l. (Previously Presented) A method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a 

mode in which system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which system clock is disabled, wherein said 

value of the core voltage is not sufficient to maintain processing activity 

in said processor. 

Claim 2. (Previously Presented) A method as claimed in Claim l in 

which the step of determining that a processor is transitioning from a 

computing mode to a mode in which system clock to the processor is 

disabled comprises monitoring a stop clock signal. 

Claim 3. (Original) A method as claimed in Claim l in which the step 

of reducing core voltage to the processor to a value sufficient to maintain 

state during the state in which system clock is disabled comprises 

furnishing an input to reduce an output voltage provided by a voltage 

regulator furnishing core voltage to the processor. 

Serial No. 09/694,433 
Examiner:Cao,Chun - 2 -

Art Unit 2185 
TRAN-PO59 

MICROCHIP TECH. INC. - EXHIBIT 1014 
MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 206



Claim 4. (Previously Presented) A method for reducing power utilized 

by a processor comprising the steps of: 

determining that a processor is transitioning from a computing 

mode to a mode in which system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to 

maintain state during the mode in which system clock is disabled by: 

furnishing an input to reduce an output voltage provided by a 

voltage regulator furnishing core voltage to the processor, and 

providing a feedback signal to the voltage regulator to reduce 

its output voltage below a specified output voltage. 

Claim 5. (Previously Presented) A method for reducing power utilized 

by a processor comprising the steps of: 

determining that a processor is transitioning from a computing 

mode to a mode in which system clock to the processor is disabled, 

reducing core voltage to the processor to a value sufficient to 

maintain state during the mode in which system clock is disabled, and 

transferring operation of a voltage regulator furnishing core 

voltage in a mode in which power is dissipated during reductions in core 

voltage to a mode in which power is saved during a voltage transition 

when it is determined that a processor is transitioning from a computing 

mode to a mode is which system clock to the processor is disabled. 
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Claim 6. (Previously Presented) A method as claimed in Claim 5 

further comprising the steps of returning the voltage regulator to its 

original mode of operation when the value of the core voltage sufficient to 

maintain state during the mode in which system clock is disabled is 

reached. 

Claim 7. (Previously Presented) A circuit for providing a regulated 

voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; 

means for providing signals at the input terminal of the 

voltage regulator for selecting a voltage for operating the processor 

in a computing mode and a voltage of a level less than that for 

operating the processor in a computing mode, wherein the level less 

than that for operating the processor in a computing mode is 

sufficient to maintain state of the processor. 

Claim 8. (Original) A circuit as claimed in Claim 7 in which the means 

for providing signals at the input terminal of the voltage regulator 
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comprises means for accepting binary signals indicating different levels of 

voltage. 

Claim 9. (Original) A circuit as claimed in Claim 7 in which the means 

for providing signals at the input terminal of the voltage regulator 

comprises: 

selection circuitry, 

means for furnishing a plurality of signals at the input to the 

selection circuitry, and 

means for controlling the selection by the selection circuitry. 

Claim 10. (Original) A circuit as claimed in Claim 9 in which: 

the selection circuitry is a multiplexor, and 

the means for controlling the selection by the selection 

circuitry includes a control terminal for receiving signals 

indicating a system clock to the processor is being terminated. 

Claim 11. (Previously Presented) A circuit for providing a regulated 

voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 
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an input terminal for receiving signals indicating the 

selectable voltage level; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 

computing mode and a voltage of a level less than that for operating the 

processor in a computing mode; and 

means for reducing the selectable voltage below a level provided by 

the voltage regulator. 

Claim 12. (Currently Amended) A circuit. as claimed. in Olaim 11 ift

whlch the means fop Pedtteing the selectable ·v=oltage below a level pf'ovid.ed. 

by the voltage Pegulatof' compf':i:ses. 

A circuit for providing a regulated voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage: 

an input terminal for receiving signals indicating the 

selectable voltage level: and 

a voltage regulator feedback circuit: 
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means for providing signals at the input terminal of the 

voltage regulator for selecting a voltage for operating the processor 

in a computing mode and a voltage of a level less than that for 

operating the processor in a computing mode: and 

means for reducing the selectable voltage below a level 

provided by the voltage regulator comprising: 

a voltage divider network joined between the output 

terminal and a voltage source furnishing a value higher than 

the selectable voltage, and [[a]] 

the voltage regulator feedback circuit receiving a value 

from the voltage divider network. 

Claim 13. (Previously Presented) A circuit for providing a 

regulated voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 
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computing mode and a voltage of a level less than that for operating the 

processor in a computing mode; 

circuitry for conserving charge stored by the voltage regulator 

when the selectable voltage decreases, and 

means for enabling the circuitry for conserving charge stored by 

the voltage regulator when the selectable voltage decreases. 

Claim 14. (New) A circuit for providing a regulated voltage to a 

processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; and 

a voltage regulator feedback circuit; 

circuitry coupled to said input terminal and configured to provide 

signals to the input terminal for selecting a f1rst voltage for operating the 

processor in a f1rst mode and a second voltage for operating the processor 

in a second mode; 
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a voltage source furnishing a value higher than the selectable 

voltage; and 

a feedback circuit coupled to the voltage source, the output terminal, 

and the voltage regulator feedback circuit. 

15. (New) The circuit of Claim 14, wherein the first voltage is for 

operating the processor in a computing mode and the second voltage is a 

level less than that for operating the processor in the computing mode. 

16. (New) The circuit of Claim 15, wherein the feedback circuit 

comprises a voltage divider. 

17. (New) The circuit of Claim 14, wherein the feedback circuit 

comprises a voltage divider. 

18. (New) The method of Claim 4, wherein the output voltage to which 

said voltage regulator is reduced depends upon output voltage of said 

voltage regulator prior to furnishing the input to reduce the output 

voltage provided by the voltage regulator. 
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REMARKS 

The claims remajniug in the present application are Claims 1-18. 

Claim 12 has been amended. Claims 14-18 have been added. No new matter 

has been added as a result of these amendments. 

EXAMINER INTERVIEW SUMMARY 

On July 7, 2004 Ronald Pomerenke, Anthony Murabito, and Bryn 

Ekroot, representatives for the Applicants conducted a telephonic interview 

with Examiners Chun Cao and Thomas Lee. Applicants thank the Examiners 

for granting this interview. United States Patent No. 5,812,860 to Harden et 

al. and U.S. Patent No. 6,118,306 to Orton were discussed with respect to 

Claim 1. The rejection under 35 U.S.C. § 112, ,r 1 enablement with respect to 

Claims 1-3 was discussed. The Examiners agreed that the rejection under 35 

U.S.C. § 112, ,r1 enablement with respect to Claims 1-3 would be removed. 

Applicants thank the Examiners for removing this rejection. 

ALLOWABLE SUBJECT MATTER 

Claim 12 is objected to but indicated as allowable if re-written to 

incorporate limitations from its base claim. Applicants have re-written Claim 

12 in independent form, including all limitations from Claim 11, its base 

claim. Therefore, Applicants request allowance of Claim 12. 
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CLAIM REJECTIONS 

35 u.s.c. §112 

Claims 1·3 were rejected in the Office Action under 35 U.S.C. § 112, ,n, 

as famng to comply with the enablement requirement. This rejection has 

been removed per agreement in the above·referenced Examiner interview. 

35 u.s.c. § 103 

Claims 1·3 are rejected under 35 U.S.C. § 102(e) as being unpatentable 

over Orton et al., U.S. Patent No. 6,118,306 (hereinafter, Orton) in view of 

Horden et al., U.S. Patent No. 5,812,860 (hereinafter, Horden). The rejection 

is respectfully traversed for the following reasons. 

Currently Amended Independent Claim 1 recites, in part: 

reducing core voltage to the processor to a value sufficient to 

maintain state during the mode in which system clock is disabled:. 

wherein said value of the core voltage is not sufficient to maintain 

processing activity in said processor. 

Independent Claim 1 recites that the core voltage is reduced to a value that is 

sufficient to maintain state of the processor, but is not sufficient to maintain 

processing activity in the processor. 

Applicants respectfully assert that Orton fails to teach or suggest 

reducing the voltage of the processor core to a value that is sufficient to 
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maintain state of the processor, but is not sufficient to maintain processing 

activity in the processor, as claimed. Orton may purport to disclose a system 

that places a processor into a low activity state during which state may be 

preserved (col. 2, lines 44-60). However, Applicants respectfully assert that 

Orton does not teach or suggest that the voltage during this low activity 

state is insufficient to maintain processing activity. Therefore, Applicants 

assert that Orton fails to teach or suggest the limitations, "reducing core 

voltage to the processor to a value sufficient to maintain state during the 

mode in which system clock is disabled, wherein said value of the core 

voltage is not sufficient to maintain processing activity in said processor." 

The cited combination of also fails because Horden fails to remedy the 

deficiencies in Orton in that Harden fails to teach or suggest the above 

claimed limitations. Applicants respectfully assert that the term "idle" in 

Horden's disclosure as understood by one or ordinary skill in the art does not 

mean that the processing activity is stopped. By idle, Applicants understand 

Harden to be referring to executing instructions in the processor at a 

frequency less than peak frequency. However, Horden is nevertheless 

executing instructions in the processor when applying Horden's so-called 

idle frequency/voltage pair and thus is maintaining processing activity. For 

example, Horden teaches that the operating system accumulates all 

processor need for all applications and directs a state machine to transition 

to a state that matches the frequency and voltage to the current application 
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needs. For example, if the current application mix does not require the peak 

performance level, the lowest state that will meet the application mix is used. 

(See., e.g., col. 4, lines 50-54; col. 3, lines 40-47). 

Moreover, Horden provides an example of peak performance frequency 

of 32 MHz and an idle core frequency of 16MHz. Horden teaches that the 

minimum voltage required to operate the processor at these frequencies is 

provided to the processor (Horden, col. 3, lines 36-42). Applicants 

understand Horden to be teaching that processor activity is maintained at 

the idle frequency/voltage pair as the processor is being operated at 16MHz. 

In contrast, Applicants note that they have claimed that the system clock to 

the processor is disabled. 

Applicants fU.rther note that Horden teaches that the operating system 

identifies whether the core utilization and throughput can be handled at the 

idle frequency or whether a higher frequency is required (Horden, col. 3, lines 

48-53). This passage fU.rther indicates that Horden's idle frequency and 

voltage are used to maintain processor activity as Horden indicates that the 

idle frequency is capable of handling core utilization and throughput. 

For the foregoing reasons, Claim 1 is neither taught nor suggested by 

the combination of Orton and Horden. Therefore, Applicants respectfully 

request allowance of Claim 1. 
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Claims 2-3 depend from Claim 1, which is believed to be allowable for 

the foregoing reasons. As a result of their dependency, Claims 2-3 are 

believed to be allowable. Applicants earnestly request their allowance. 

35 u.s.c. § 102 

Claims 4-11 and 13 are rejected under 35 U.S.C. §102(a) or (e) as 

being anticipated by Orton. The rejection is respectfully traversed for the 

following reasons. 

CLAIM 4 

Currently Amended Claim 4 recites, in part: 

reducing core voltage to the processor to a value sufficient to 

maintain state during the mode in which system clock is disabled by 

furnishing an input to reduce an output voltage 

provided by a voltage regulator furnishing core voltage to the 

processor, and 

providing a feedback signal to the voltage regulator to 

reduce its output voltage below a specified output voltage 

( emphasis added). 

Independent Claim 4 recites that a feedback signal is provided to the voltage 

regulator to reduce its output voltage below a specified output voltage. 

Applicants respectfully assert that Orton fails to teach or suggest these claim 

limitations. 
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Applicants have claimed that a feedback signal is applied to the voltage 

regulator. In Figure 1 of Orton, the voltage regulator (52) is depicted with an 

input signal from the host bridge (18). However, Applicants do not 

understand the voltage regulator to receive a feedback signal, as Applicants 

have claimed. 

In Figure 5 of Orton, the voltage regulator (52) has its output voltage 

controlled by the VR_LO/HI# sign.al from the NB control logic ( 400). The 

voltage regulator also receives a sign.al from the system electronics (VR_ON), 

which directs the voltage regulator to settle to the voltage level selected by 

the VR_LO/HI# sign.al (col. 7, lines 59-63). Applicants do not understand 

either of these inputs to the voltage regulator to be feedback signals, as 

claimed. 

Furthermore, Applicants do not understand either of these signals 

(VR_LO/HI#, VR_ON) to reduce the output voltage of the voltage regulator 

below a specified output voltage, as claimed. 

For the foregoing reasons, Applicants assert that Independent Claim 4 

is neither taught nor suggested by Orton. Consequently, Applicants earnestly 

request that Claim 4 be allowed. 
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CLAIMS 5 and 6 

Independent Claim 5 recites, in part: 

transferring operation of a voltage regulator furnishing core 

voltage in a mode in which power is dissipated during reductions in 

core voltage to a mode in which power is saved during a voltage 

transition when it is determined that a processor is transitioning from 

a computing mode to a mode is which system clock to the processor is 

disabled. 

Applicants respectfully assert that Orton fails to teach or suggest the 

limitations of Claim 5. Orton may discuss reducing power consumption (see, 

e.g., col. 2, lines 18-20). Orton may achieve a reduction in power by, for 

example, reducing the operating frequency of the processor. However, power 

savings can be achieved in manners other than reducing frequency and/or 

reducing voltage. Applicants have specifically recited in this embodiment 

that saving power is performed by a choice of mode of operation of the 

voltage regulator. Orton is silent as to operating the voltage regulator in a 

mode in which power is dissipated to a mode in which power is saved, as 

claimed. Thus, Orton fails to teach or suggest the claimed transferring the 

operation of a voltage regulator from a mode in which power is dissipated to 

a mode in which power is saved, during a voltage transition. 

For the foregoing reasons, Orton fails to teach or suggest the 

limitations of Claim 5. Therefore, Applicants earnestly request allowance of 

Claim 5. 
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Claim 6 depends from Claim 5. By virtue of its dependency on a claim 

that is believed to be allowable, Applicants believe Claim 6 to be allowable. 

Independent Claim 7 recites, in part: 

means for providing signals at the input terminal of the voltage 
regulator for selecting a voltage for operating the processor in a 
computing mode and a voltage of a level less than that for operating 
the processor in a computing mode, wherein the level less than that for 
operating the processor in a computing mode is sufficient to maintain 
state of the processor (emphasis added). 

For at least the reasons discussed in the response to Claim 1, Claim 7 is 

neither taught nor suggested by Orton. As such, Applicants earnestly request 

allowance of Claim 7. 

Claims 8-10 depend from Claim 7. By virtue of their dependency from a 

claim that is believed to be allowable, Applicants believe Claims 8-10 to be 

allowable. 

Claim 11 

Amended Independent Claim 11 recites, in part: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; 
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means for reducing the selectable voltage below a level 

provided by the voltage regulator (emphasis added). 

The limitations "the selectable voltage below a level provided by the voltage 

regulator" describe a selectable voltage level that is below the lowest voltage 

level which the voltage regulator is specified to output. 

Orton may describe causing the voltage regulator to output different 

voltages. However, Applicants respectfully assert that Orton is silent as to 

causing the voltage regulator to output a voltage below the lowest voltage 

level that the voltage regulator is specified to output. Applicants respectfully 

assert that one of ordinary skill in the art would understand Orton to teach 

that the output voltage of the voltage regulator to be within a range specified 

by the voltage regulator, as Orton is silent as to causing the voltage regulator 

to output a voltage outside of that range. 

For the foregoing reasons, Applicants respectfully assert that Orton 

fails to teach or suggest the limitations, "reducing the selectable voltage 

below a level provided by the voltage regulator." Therefore, Applicants 

earnestly request allowance of Claim 11. 
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CLAlM 13 

Claim 13 recites, in part: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; 

circuitry for conserving charge stored by the voltage 

regulator when the selectable voltage decreases, and 

means for enabling the circuitry for conserving charge stored by 

the voltage regulator when the selectable voltage decreases ( emphasis 

added). 

Claim 13 recites circuitry for conserving charge stored by the voltage 

regulator when the selectable voltage decreases. Claim 13 further recites 

means for enabling this circuitry. Thus, limitations of Claim 13 recite that 

the circuitry for conserving charge stores charge from the voltage regulator. 

Applicants respectfully assert that Orton fails to teach or suggest the 

limitations of Claim 13. The rejection asserts that Orton teaches a battery 

(60) as a charge storage unit. However, while a battery may be capable of 

storing charge, Applicants respectfully assert that Orton does not teach or 

suggest how charge from the voltage regulator is stored in the battery, as 

claimed. Moreover, Applicants respectfully assert that Orton fails to teach or 

suggest how charge from the voltage regulator is stored in the battery when 

the selectable voltage decreases, as claimed. 
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For the foregoing reasons, Orton fails to teach or suggest the 

limitations of Claim 13. Therefore, Applicants earnestly request allowance of 

Claim 13. 

NEW CLAIMS 

Claims 14-18 have been added. Support for Claims 14-18 may be found 

in the instant specification at least at page 7, line 3 - page 11, line 11. No new 

matter has been added as a result of these claim amendments. 

Claim 14 recites: 

A circuit for providing a regulated voltage to a processor 
comprising: 

a voltage regulator having: 
an output terminal providing a selectable voltage, and 
an input terminal for receiving signals indicating the 

selectable voltage level; and 
a voltage regulator feedback circuit; 

circuitry coupled to said input terminal and configured to 
provide signals to the input terminal for selecting a first voltage for 
operating the processor in a first mode and a second voltage for 
operating the processor in a second mode; 

a voltage source furnishing a value higher than the selectable 
voltage; and 

a feedback circuit coupled to the voltage source, the output 
terminal, and the voltage regulator feedback circuit. 

Applicants respectfully assert that the prior art fails to teach or suggest 

the limitations, "a voltage source furnishing a value higher than the 
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selectable voltage; and a feedback circuit coupled to the voltage source, the 

output terminal, and the voltage regulator feedback circuit." 

Claims 15-1 7 depend from Claim 14, which is believed to be 

allowable for the foregoing reasons. Therefore, Claims 15-1 7 are believed 

to be allowable by virtue of this dependency. 

Claim 18 depends from Claim 4, which is believed to be allowable 

for the foregoing reasons. Therefore, Claim 18 is believed to be allowable 

by virtue of this dependency. 
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CONCLUSION 

In light of the above listed amendments and remarks, allowance of 

Claims 1-18 is requested. 

Should the Examiner have a question regarding the instant 

amendment and response, the Applicants invite the Examiner to contact the 

Applicants' undersigned representative at the below listed telephone number. 

Dated: -1!.jL, 2004 

Address: 

Telephone: 

Serial No. 09/694,433 
Examiner:Cao,Chun 

Respectfully submitted, 
WAGNER, MORABITO & HAO LLP 

~fa/~ 
Ronald M. Pomerenke 
Registration No. 43,009 

WAGNER, MURABITO & HAO LLP 
Two North Market Street 
Third Floor 
San Jose, California 96113 

(408) 938-9060 Voice 
(408) 938-9069 FAX 
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Docket Number: TRAN-P059 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE . 
Patent Application _, __ . ,.. .. .--- ,· 

Alexandria, VA 22313-1 
16369256US 

08/03/04 

ervice1nan 
missioner for 

In re Application of: Andrew Read, Sameer Halapete and Keith Klayman !RECE~VED 
Serial No.: 09/694, 433 Examiner: CAO, CHUN 

Filed: 10/23/00 Art Unit: 2185 
AUG 11 2004 

Confirmation No.: 3072 Technology Center 2100 

For: SAVING POWER WHEN IN OR ON TRANSITIONING TO A STATIC MODE OF A PROCESSOR 
(AS AMENDED) 

I 

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

REQUEST FOR CONTINUED EXAMINATION (RCE) TRANSMITTAL 
lSUBSECTION(B) OF 35 U.S.C. § 132) 

This is a Request for Continued Examination (RCE) under 37 C.F.R. § 1.114 for the above-identified 
application. 

1. Submission required under a filing under 37 C.F.R. § 1.114 

a. [ ] Previously submitted 

i. [ ] Consider the amendment(s)/ reply under 37 C.F.R. § 1.116 previously 
filed on __________ _ 
(Any unentered amendment(s) referred to above will be entered) 

ii. [ ] Consider the arguments in the Appeal Brief or Reply Brief previously 
filed on · 

b. [ )( ] Enclosed 

i. [ )( ] AmendmenVReply 

ii. [ ] Affidavit(s)/Declaration(s) 

iii. [ )(] Information Disclosure Statement (IDS) & Form 1449 

iv. [ )(] Other _ __,_R=e~fe=r~e..,.nc=e=s,..._ _____ _ 

2. Miscellaneous 

a . 

1 of 3 

[ ] Suspension of action on the above-identified application is requested under 37 
C.F.R. § 1.103(c) for a period of~,.......,=-- months . 
(period of suspension shall not exceed 3 months: Fee under 37 C.F.R. § 1.17(1) required) 
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Extension of Term 

3. The proceedings herein are for a patent application and the provisions of 37 C.F.R. 1.136 
apply. 

(a} [ X] Applicant petitions for an extension of time under 37 C.F.R. 1.136 
(fees: 37 C.F.R. 1.17{a)-(d) for the total number of months checked below:) 

Extension 
[ ] one month 
[ ] two months 
[ ] three months 
[ ] four months 

Fee 
$110.00 
$420.00 
$950.00 
$1,480.00 

Fee $ 110.00 

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

(b) [ l Applicant believes that no extension of term is required. However, this conditional 
petition is being made to provide for the possibility that applicant has inadvertently 
overlooked the need for a petition for extension of time. 

FEES DUE 

The ACE fee under 37 C.F.R. § 1.17(e) is required by 37 C.F.R. § 1.114 when the ACE is filed. 

CLAIMS 

NO.OF EXTRA 
CLAIMS CLAIMS 

Basic Application Fee 

Total Claims 18 Minus 20= 0 

Independent 8 Minus 6= 2 
Claims 
If multiple dependent claims are presented, add $290.00 

TOTAL APPLICATION FEE DUE 

PAYMENT OF FEES 

1 . The full fee due in connection with this communication is 
provided as follows: 

RATE FEES 

$770.00 

X$18 = $0.00 

X$86= $172.00 

$0.00 

$942.00 

[ X I The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.: 23-0085. 
A duplicate copy of this authorization is enclosed. 

[ XI A check in the amount of S942. oo 

[ ] Charge any fees required or credit any overpayments associated with this filing to Deposit 
Account No.: 23-0085. 
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Please direct all correspondence concerning the above-identified application to the 
following address: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Customer No: 45590 

Respectfully submitted, 

Date:_f __ /2-r---lo ......... i __ _ 
7 J By:------'~~~~~ 
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Ronald M. Pomerenke 
Reg. No. 43,009 
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e~osit: ANTHONY CHOU 

IN THE UNITED STATES PATENT AND TRADEMARK 

lnventor(s): Andrew Read, Sameer Halapete and 
Keith Klayman 

Group Art Unit: RECEIVED 
Filed: 10/23/00 Examiner: AUG 1 1 2004 

Application No.: 09/694, 433 Technology Center_2~00 
Title: SAVING POWER WHEN IN OR ON TRANSITIONING TO A STATIC MODE OF A PROCESSOR 

(AS AMENDED) 

The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
Sir: 

Information Disclosure Statement Transmittal 
Transmitted herewith is the following: 

........... Formal drawings, totaling .................. sheets. 
Informal drawings, totaling sheets. 

........... Certification for PTO Consid'e'raiiori' 
x Information Disclosure statement (1 sheet) 

Information Disclosure statement and late filing fee 
.... x.... Form 1449 

X 

Petition for Extension of Time 
Other: References ············•········•······································································ .. ···················· ............................................ , ............................................................. . 

Fee Calculation (for other than a small entity) 

Fee Items I I I 
Petition for Extension of Time (fee calculated elsewhere 
Information Disclosure Statement, late filinq 
Other: 
Total Fees 

PAYMENT OF FEES 

1 . The full fee due in connection with this communication is 
provided as follows: 

Fee Rate 
$ • 00 

$180.00 

[ X) The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.: 23-0085 , 
A duplicate copy of this authorization is enclosed. 

I ] A check in the amount of $0.00 

Charge any fees required or credit any overpayments associated with this filing to Deposit 
Account No.: 23-0085. 
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Total 
$0.00 
$0.00 
$0.00 
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Please direct all correspondence concerning the above-identified application to the following address: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Customer No: 45590 

Respectfully submitted, 

Date:._f>. __ t_J )_6'1 __ _ 
I 7 

By:--'--~----'--1-----'-//1/l...a.....a...-U~ 
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Ronald M. Pomerenke 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Attorney Docket No.: .. !~:::gQ.?..~ ...... . 

lnventor(s): Andrew Read, sameer Halapete and 
Keith Klayman 

Group Art Unit: RECEIVED 
AUG 1 1 2004 

Filed: 10/23/00 Examiner: 

Serial No.: 09/694,433 Technology Center 2100 

Title: SAVING POWER WHEN IN OR ON TRANSITIONING TO A STATIC MODE OF A PROCESSOR 
(AS AMENDED) 

The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
Sir: 

Information Disclosure Statement Submitted Pursuant to 37 C.F.R. 1.97lb} 

The citations referenced herein, copies attached, may be material to the examination of the 
above-identified application and are, therefore, submitted in compliance with the duty of disclosure as 
defined in 37 C.F.R. 1.56. The Examiner is requested to make these citations of official record in the 
application. 

This Information Disclosure Statement submitted in accordance with 37 C.F.R. 1.97(b} is not to be 
construed as a representation that a search has been made, that additional items material to the 
examination of this application do not exist, or that any one or more of these citations constitute prior art 
under 35 U.S.C. 102. 

The Examiner's attention is respectfully directed to the following U.S. Patents: 
Pat. No. Pat. Title 
5,832,205 MEMORY CONTROLLER FOR A MICROPROCESSOR FOR 

DETECTING A FAILURE OF SPECULATION ON THE PHYSICAL 
NATURE OF A COMPONENT BEING ADDRESSED 

The Examiner's attention is respectfully directed to the following document: 

Intel Corporation; "Intel 82801 CAM 1/0 CONTROLLER HUB (ICH3-M)" Datasheet; July 2001 

Grant Date 
11 /03/98 

Please direct all correspondence concerning the above-identified application to the following address: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
( 408) 938-9060 

Customer Number: 45590 

Respectfully submitted, 

Date: __ f_/J_/0......_'1 __ 
I 7 

By:_tdt__,__~_...,__~~-
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Filed: 10/23/00 Examiner: Technology Center 2100 
Serial No.: 09/694, 433 
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Form 1449 

U.S. Patent Documents 
Examiner Sub• Filing 
Initial No. Patent No. Date Patentee Class class Date 
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Office Action Summary 

Application No. 

09/694,433 

Examiner 

Chun Cao 

Applicant(s) 

READ ET AL. 

Art Unit 

2115 

•· The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -· 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE .3. MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1. 704(b). 

Status 

1 )[8] Responsive to communication(s) filed on 03 August 2004. 

2a)D This action is FINAL. 2b)[8] This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8] Claim(s) 1-18 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[8] Claim(s) 1-18 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10}0 The drawing(s) filed on __ is/are: a)D accepted or b}D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)D All b)D Some* c)D None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. ___ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) [8] Notice of References Cited (PT0-892) ~ 
2) D Notice of Draftsperson's Patent Drawing Review (PT0-948) 
3) [8] Information Disclosure Statement(s) (PT0-1449 or PTO/SB/08) 

Paper No(s)/Mail Date 6122104 813104. <> 

4) D Interview Summary (PT0-413) 
Paper No(s)/Mail Date. . 

5) D Notice of Informal Patent Application (PT0-152) 
6) D Other: __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20040917 
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Application/Control Number: 09/694,433 

Art Unit: 2115 

DETAIL ACTION 

1 . Claims 1-18 are presented for examination. 

Page 2 

2. The text of those applicable section of Title 35, U.S. Code not included in this 

action can be found in the prior Office Action. 

Continued Examination Under 37 CFR 1.114 

3. A request for continued examination under 37 CFR 1.114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 8/3/04 

has been entered. 

Claim Rejections - 35 USC§ 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Orton et al. (Orton), US patent no. 6,118,306, in view of "Re: AX64Pro or AK72? 11
, 

NewsReader, June 15, 2000, pages 1-2; (hereinafter, "Newsreader"). 

Orton is a prior art reference cited by applicant in IDS paper no. 6. 
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As per claim 1, Orton teaches a method for reducing power utilized by a 

processor comprising the steps of: 

Page 3 

determining that a processor is transitioning from a computing mode to a mode in 

which system clock to the processor is disabled [col. 2, lines 44-60]; and 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode of which system clock is disable [col. 3, lines 10-20]. 

Orton does not explicitly teach that the value of the core voltage is not sufficient 

to maintain processing activity in said processor. In other words, Orton does not teach 

reducing the core voltage to one Volt or less during deep sleep mode. 

Newsreader teaches of reducing the core voltage to one Volt or less during deep 

sleep mode [page 2, paragraph 3]. Therefore, Newsreader teaches that the value of the 

core voltage is not sufficient to maintain processing activity in said processor. 

It would have been obvious to one of ordinary skill in the art at time the invention 

to combine the teachings of Orton and Newsreader because they are both directed to 

the problem of reducing the power consumption of a processor core, and the specify 

teachings of Newsreader stated above would improve power consumption by further 

reducing the core voltage to a minimum supported voltage. 

As per claim 2, Orton teaches of determining the processor is transitioning from a 

computing mode to a mode in which system clock to the processor is disabled 

comprises monitoring a stop clock signal [col. 2, lines 44-60; col. 5, lines 4-11; col. 7, 

lines 38-43]. 
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As per claim 3, Orton teaches of reducing an output voltage providing by a 

voltage regulator furnishing core voltage to the processor and providing a feedback 

signal to the voltage regulator to reduce its output voltage below a specified output 

voltage [col. 2, lines 24-27; col. 3, lines 10-19; col. 7, lines 14-19, 44-58]. 

6. Claims 4, 12 and 14-18 are rejected under 35 U.S.C. 103 (a) as being 

unpatentable over Orton et al. (Orton), US patent no. 6,118,306 in view of Applicant 

Admitted Prior Art (AAPA). 

7. As per claim 4, Orton teaches that a method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode is 

which system clock to the processor is disabled [col. 2, lines 44-60]; 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode of which system clock is disable by [col. 3, lines 10-20]: 

furnishing an input to reduce an output voltage provided by a voltage regulator 

furnishing core voltage to the processor [col. 2, lines 24-27; col. 3, lines 10-19; col. 7, 

lines 14-19, 44-58]; and 

providing a control signal to the voltage regulator to reduce its output voltage 

below a specified output voltage [col. 2, lines 24-27; col. 3, lines 10-19; col. 7, lines 14-

19, 44-58]. 

Orton does not explicitly teach of providing a feedback to the voltage regulator. 
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AAPA teaches of providing a feedback to the voltage regulator [page 5, lines 6-

9]. 

It would have been obvious to one of ordinary skill in the art at time the invention 

to combine the teachings of Orton and AAPA because the specify teachings of AAPA 

stated above would allow the processor to run stable and reliable by adjusting the core 

voltage accordingly. 

As per claim 18, Orton teaches that the output voltage to which said voltage 

regulator is reduced depends upon output voltage of said voltage regulator prior to 

furnishing the input to reduce the output voltage provided by the voltage regulator [col. 

7, lines 14-58]. 

8. As per claim 12, Orton discloses a circuit [fig. 5] for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, fig. 1, fig. 5] having: an output terminal [col. 7, lines 50-

51; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 10-12; col. 7, lines 

28-31, 46-47, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 5; col. 7, lines 52-55; "the voltage interface provided the 

control logic portion 400 allows the voltage regulator 52 to change settings", inherently, 

there is an input terminal in the voltage regulator 52] for receiving signals indicating the 

selectable voltage level; 
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means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 7, lines 50-65], 

means for reducing the selectable voltage below a level provided by the voltage 

regulator [col. 7, lines 50-65]. 

Orton does not explicitly disclose a voltage regulator feedback circuit and a 

voltage divider network. 

AAPA discloses a voltage regulator including a voltage regulator feedback circuit 

and a voltage divider network [page 5, lines 6-9]. 

It would have been obvious to one of ordinary skill in the art at time the invention 

to combine the teachings of Orton and AAPA because the specify teachings of AAPA 

stated above would allow the processor to run stable and reliable by adjusting the core 

voltage accordingly. 

9. As per claim 14, is contained same limitations as set forth in claim 12. Therefore, 

same rejection is applied. 

As per claim 15, Orton teaches that the first voltage is for operating the processor 

in a computing mode and the second voltage is a level less than that for operating the 

processor in the computing mode [col. 7, lines 50-65]. 

As to claims 16 and 17, AAPA discloses that the feedback circuit comprises a 

voltage divider [page 5, lines 6-9]. 
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10. Claims 5-11 and 13 are rejected under 35 U.S.C. 102 (a) or 102(e) as being 

anticipated by Orton et al. (Orton), US patent no. 6,118,306. 

As per claim 5, Orton teaches a method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode is 

which system clock to the processor is disabled [col. 2, lines 44-60]; 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode of which system clock is disable; [col. 3, lines 10-20]; and 

transferring operation of a voltage regulator furnishing core voltage in a mode in 

which power is dissipated during reductions in core voltage to a mode in which power is 

saved during a voltage transition when it is determined at a processor is transitioning 

from a computing mode to a mode is which system clock to the processor is disabled 

[col. 2, lines 11-27, 44-65; col. 7, line 59-col. 8, line 5]. 

As per claim 6, Orton teaches of returning the voltage regulator to its original 

mode of operation [col. 3, lines 10-14; col. 7, lines 51-58; col. 8, lines 54-65]. 

11. As per claim 7, Orton discloses a circuit [fig. 5] for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, fig. 1, fig. 5] having: an output terminal [col. 7, lines 50-

51; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 10-12; col. 7, lines 

28-31, 46-47, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is changing"]; 
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input terminal [fig. 5; col. 7, lines 52-55; "the voltage interface provided the 

control logic portion 400 allows the voltage regulator 52 to change settings" , inherently, 

there is an input terminal in the voltage regulator 52] for receiving signals indicating the 

selectable voltage level; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 7, lines 50-65], 

wherein the level less than that for operating the processor in a computing mode is 

sufficient to maintain state of the processor [col. 2, lines 44-65; col. 3, lines 10-20; col. 

7, line 59-col. 8, line 5]. 

As per claim 8, Orton discloses that the voltage regulator comprises means for 

accepting binary signals [LO/HI signals] indicating different voltage level [fig. 5; col. 7, 

lines 20-37, 63-65; "A signal VR_LO/HI# .. . adjust the voltage level supplied by the 

voltage regulator 52 up or down"]. 

As per claim 9, Orton discloses that the voltage regulator comprises: 

Selection circuitry, means for furnishing a plurality of signals at the input to the 

selection circuitry and means for controlling the selection by the selection circuitry [fig. 

3A] [col. 5, lines 38-55]. 

As per claim 10, Orton discloses a multiplexor [col. 5, lines 44-45; fig. 3A] and 

means for controlling the selection by the selection circuitry including a control terminal 

for receiving signals indicating a system clock to the processor is being terminated [col. 

5, lines 38-65]. 
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12. As per claim 11, Orton discloses a circuit [fig. 5] for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, fig. 1, fig. 5] having: an output terminal [col. 7, lines 50-

51; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 10-12; col. 7, lines 

28-31, 46-47, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 5; col. 7, lines 52-55; "the voltage interface provided the 

control logic portion 400 allows the voltage regulator 52 to change settings" , inherently, 

there is an input terminal in the voltage regulator 52] for receiving signals indicating the 

selectable voltage level; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 7, lines 50-65]. 

means for reducing the selectable voltage below a level provided by the voltage 

regulator [col. 7, lines 50-65]. 

13. As per claim 13, Orton discloses a circuit [fig. 5] for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, fig. 1, fig. 5] having: an output terminal [col. 7, lines 50-

51; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 10-12; col. 7, lines 
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28-31, 46-47, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 5; col. 7, lines 52-55; "the voltage interface provided the 

control logic portion 400 allows the voltage regulator 52 to change settings" , inherently, 

there is an input terminal in the voltage regulator 52] for receiving signals indicating the 

selectable voltage level; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 7, lines 50-65], 

circuitry for conserving charge_ [battery 60] stored by the voltage regulator when 

the selectable voltage decreases; and means for enabling the circuitry for conserving 

charge stored by the voltage regulator when the selectable voltage decreases [col. 7, 

lines 28-58]. 

14. Applicant's argument with respect to claims 1-13 have been considered but is 

moot in view of the new ground(s) of rejection. 

15. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

AMO Athlon; "Processor Module" datasheet, discloses a table of core voltage 

operating ranges for a processor module [page 28, table 8]. 
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Intel, "Pentium Ill Processor for the SC242 at 450 MHz to 866 MHz and 1.0 

GHz", Datasheet, teaches of a processor is incapable of responding to snoop 

transactions or latching interrupt signals in deep sleep state [page 16, paragraph 2.2.6]. 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 

Washington, D.C. 20231 

Hand-delivered responses should be brought to Crystal Park II, 2121 

Crystal Drive, Arlington. VA., Sixth Floor (Receptionist). 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Chun Cao at (703) 308-6106 (571-272-3664, effective 

10/14/2004). The examiner can normally be reached on Monday-Friday from 7:30 am -

4:00 pm. If attempts to reach the examiner by phone are unsuccessful, the examiner's 

supervisor Thomas Lee can be reached at (703) 305-9717 (571-272-3667, effective 

10/14/2004). The fax number for this Art Unit is following: Official (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application should 

be directed to the Group receptionist whose telephone number is (703) 306-5631 (571-

272-2100, effective 10/14/2004). 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

J-WJ 
Chun Cao 

Sep. 17,2004 
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AMENDMENTS TO THE CLAIMS 

LISTING OF CLAIMS IN THE CASE 

The following listing of Claims replaces all previous listings: 

1. (Previously Presented) A method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a 

mode in which system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which system clock is disabled, wherein said 

value of the core voltage is not sufficient to maintain processing activity 

in said processor. 

Claim 2. (Previously Presented) A method as claimed in Claim 1 in 

which the step of determining that a processor is transitioning from a 

computing mode to a mode in which system clock to the processor is 

disabled comprises monitoring a stop clock signal. 

Claim 3. (Original) A method as claimed in Claim 1 in which the step 

of reducing core voltage to the processor to a value sufficient to maintain 

state during the state in which system clock is ctisabled comprises 

Serial No. 09/694,433 
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furnishing an input to reduce an output voltage provided by a voltage 

regulator furnishing core voltage to the processor. 

Claim 4. (Previously Presented) A method for reducing power utilized 

by a processor comprising the steps of: 

determining that a processor is transitioning from a computing 

mode to a mode in which system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to 

maintain state during the mode in which system clock is disabled by: 

furnishing an input to reduce an output voltage provided by a 

voltage regulator furnishing core voltage to the processor, and 

providing a feedback signal to the voltage regulator to reduce 

its output voltage below a specified output voltage. 

Claim 5. (Previously Presented) A method for reducing power utilized 

by a processor comprising the steps of: 

determining that a processor is transitioning from a computing 

mode to a mode in which system clock to the processor is disabled, 

reducing core voltage to the processor to a value sufficient to 

maintain state during the mode in which system clock is disabled, and 

transferring operation of a voltage regulator furnishing core 

voltage in a mode in which power is dissipated during reductions in core 

voltage to a mode in which power is saved during a voltage transition 
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when it is determined that a processor is transitioning from a computing 

mode to a mode is which system clock to the processor is disabled. 

Claim 6. (Previously Presented) A method as claimed in Claim 5 

further comprising the steps of returning the voltage regulator to its 

original mode of operation when the value of the core voltage sufficient to 

maintain state during the mode in which system clock is disabled is 

reached. 

Claim 7. (Previously Presented) A circuit for providing a regulated 

voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; 

means for providing signals at the input terminal of the 

voltage regulator for selecting a voltage for operating the processor 

in a computing mode and a voltage of a level less than that for 

operating the processor in a computing mode, wherein the level less 

than that for operating the processor in a computing mode is 

sufficient to maintain state of the processor. 
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Claim 8. (Original) A circuit as claimed in Claim 7 in which the means 

for providing signals at the input terminal of the voltage regulator 

comprises means for accepting binary signals indicating different levels of 

voltage. 

Claim 9. (Original) A circuit as claimed in Claim 7 in which the means 

for providing signals at the input terminal of the voltage regulator 

comprises: 

selection circuitry, 

means for furnishing a plurality of signals at the input to the 

selection circuitry, and 

means for controlling the selection by the selection circuitry. 

Claim 10. (Original) A circuit as claimed in Claim 9 in which: 

the selection circuitry is a multiplexor, and 

the means for controlling the selection by the selection 

circuitry includes a control terminal for receiving signals 

indicating a system clock to the processor is being terminated. 

Claim 11. (Currently Amended) A circuit for providing a regulated 

voltage to a processor comprising: 

a voltage regulator having: 
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an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 

computing mode and a voltage of a level less than that for operating the 

processor in a computing mode; and 

means for reducing the selectable voltage below a lowest level 

pl'o"Jided by the voltage regulator is specified to output. 

Claim 12. (Previously Presented) A circuit for providing a regulated 

voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage; 

an input terminal for receiving signals indicating the 

selectable voltage level; and 

a voltage regulator feedback circuit; 

means for providing signals at the input terminal of the 

voltage regulator for selecting a voltage for operating the processor 
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in a computing mode and a voltage of a level less than that for 

operating the processor in a computing mode; and 

means for reducing the selectable voltage below a level 

provided by the voltage regulator comprising: 

a voltage divider network joined between the output 

terminal and a voltage source furnishing a value higher than 

the selectable voltage, and 

the voltage regulator feedback circuit receiving a value 

from the voltage divider network. 

Claim 13. (Previously Presented) A circuit for providing a 

regulated voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 

computing mode and a voltage of a level less than that for operating the 

processor in a computing mode; 
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circuitry for conserving charge stored by the voltage regulator 

when the selectable voltage decreases, and 

means for enabling the circuitry for conserving charge stored by 

the voltage regulator when the selectable voltage decreases. 

Claim 14. (Previously Presented) A circuit for providing a 

regulated voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; and 

a voltage regulator feedback circuit; 

circuitry coupled to said input terminal and configured to provide 

signals to the input terminal for selecting a first voltage for operating the 

processor in a first mode and a second voltage for operating the processor 

in a second mode; 

a voltage source furnishing a value higher than the selectable 

voltage; and 
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a feedback circuit coupled to the voltage source, the output terminal, 

and the voltage regulator feedback circuit. 

15. (Previously Presented) The circuit of Claim 14, wherein the first 

voltage is for operating the processor in a computing mode and the second 

voltage is a level less than that for operating the processor in the 

computing mode. 

16. (Previously Presented) The circuit of Claim 15, wherein the 

feedback circuit comprises a voltage divider. 

17. (Previously Presented) The circuit of Claim 14, wherein the 

feedback circuit comprises a voltage divider. 

18. (Previously Presented) The method of Claim 4, wherein the output 

voltage to which said voltage regulator is reduced depends upon output 

voltage of said voltage regulator prior to furnishing the input to reduce 

the output voltage provided by the voltage regulator. 
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19. (New) A computer system comprising: 

a processing unit; 

circuitry coupled to the processor unit, said circuitry configured to 

provide to said processing unit: 

a sleep voltage; 

a first operating voltage; and 

a second operating voltage that is less than the first 

operating voltage; 

wherein said computer system has a first transition time for 

transitioning from said sleep voltage to said first operating voltage; 

wherein said computer system has a second transition time for 

transitioning from said sleep voltage to said second operating voltage; 

wherein said second transition time is within an allowed time for 

transitioning from a sleep state to an operating state; and 

wherein said first transition time is greater than said allowed time. 

20. (New) A computer system as recited in Claim 19 wherein said 

allowed time is based on a configuration of said computer system. 

21. (New) A computer system as recited in Claim 19 wherein said 

allowed time is based on timing requirements of said computer system. 
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22. (New) A computer system as recited in Claim 21, wherein said 

timing requirements are based on interrupt response times. 

23. (New) A computer system as recited in Claim 19 wherein said 

first and second transition times are based on respective first and second 

voltage ramp times. 

24. (New) A computer system as recited in Claim 19 wherein said 

sleep voltage is sufficient to maintain state of said processing unit but is 

not sufficient to maintain processing activity in said processing unit. 

25. (New) A method of operating a computer processor, said 

method comprising: 

transitioning from providing a sleep voltage to said computer 

processor to providing a first operating voltage to said computer 

processor within an allowed time for transitioning from a sleep state to 

an operating state; and 

transitioning from said providing said first operating voltage to 

said computer processor to providing a second operating voltage to said 

computer processor, wherein a transition time for changing from said 

sleep voltage directly to said second operating voltage is greater than said 

allowed time for transitioning from said sleep state to said operating 

state. 
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26. (New) A method in accordance with Claim 25 wherein said 

second operating voltage is greater than said first operating voltage. 

27. (New) A method in accordance with Claim 25 further 

comprising: 

enabling a system clock to said computer processor when providing 

said first operating voltage to said computer processor; and 

disabling said system clock to said computer processor when 

providing said sleep voltage to said computer processor. 

28. (New) A method in accordance with Claim 25, wherein said 

sleep voltage is sufficient to maintain state of said computer processor but 

is not sufficient to maintain processing activity in said computer 

processor. 

29. (New) A computer system comprising: 

a processor; 

an adjustable voltage supply configured to output to said processor: 

a sleep voltage; and 

a first operating voltage that, based on a rate of transitioning 

from said sleep voltage to said first operating voltage, is not achievable 
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from said sleep voltage within an allowed time for transitioning from a 

sleep state to an operating state. 

30. (New) A computer system as recited in Claim 29, wherein said 

adjustable voltage supply is further configured to output to said processor 

a second operating voltage that, based on a rate of transitioning from said 

sleep voltage to said second operating voltage, is achievable from said 

sleep voltage within said allowed time for transitioning from said sleep 

state to said operating state. 

31. (New) A computer system as recited in Claim 29 wherein said 

allowed time is based on a configuration of said computer system. 

32. (New) A computer system as recited in Claim 29 wherein said 

adjustable voltage supply comprises a voltage regulator. 

33. (New) A computer system comprising: 

a processing unit; 

circuitry coupled to the processor unit, said circuitry configured to 

provide to said processing unit: 

a first sleep voltage and a second sleep voltage; 

a first operating voltage when transitioning from said first 

sleep voltage; and 
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a second operating voltage when transitioning from said 

second sleep voltage. 

34. (New) A computer system as_ recited in Claim 33, wherein said 

circuitry is further configured to provide to said processing unit: 

said first sleep voltage when transitioning from said first operating 

voltage; and 

said second sleep voltage when transitioning from said second 

operating voltage. 

35. (New) A computer system as recited in Claim 33 wherein a 

voltage difference between said first operating voltage and said first sleep 

voltage is approximately equal to a voltage difference between said second 

operating voltage and said second sleep voltage. 

36. (New) A computer system as recited in Claim 33 wherein said 

first operating voltage is greater than said second operating voltage and 

wherein said first sleep voltage is greater than said second sleep voltage. 

37. (New) A computer system as recited in Claim 36 wherein a 

voltage transition from said second sleep voltage to said first operating 

voltage is greater than a time allowed for transition from a sleep state to 

an operating state of said computer system. 
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REMARKS 

The claims remaining in the present application are Claims 1-36. 

Claim 11 has been amended. Claims 19-37 have been added. No new matter 

has been added as a result of these amendments. 

CLAIM REJECTIONS 

35 u.s.c. § 103 

CLAIMS 1-3 

Claims 1-3 are rejected under 35 U.S.C. § 102(e) as being unpatentable 

over Orton et al., U.S. Patent No. 6,118,306 (hereinafter, Orton) in view of 

"AX64PRO ORAK72?," Newsreader, June 15, 2000 (hereinafter, 

Newsreader). The rejection is respectfully traversed for the following 

reasons. 

Independent Claim 1 recites, in part: 

reducing core voltage to the processor to a value sufficient to 

maintain state during the mode in which system clock is disabled, 

wherein said value of the core voltage is not sufficient to maintain 

processing activity in said processor. 

The cited combination does not teach or suggest these limitations. Orton 

may teach a mode in which the processor is not clocked, but Orton is 

nevertheless silent as to whether or not, in this mode, the processor 

would be capable of processing activity based on this mode's processor 
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voltage. Newsreader may disclose a deep-sleep function for a system 

having an AMD processor but is totally silent as to whether or not the 

processor is clocked in deep-sleep. In fact, relevant AMD specifications are 

clear that the processor used by Newsreader is clocked in all power 

management modes thereby implying that the Newsreader processor is 

clocked in deep-sleep. Regardless of wh~ther or not the processor in 

Newsreader is clocked, like Orton, Newsreader is totally silent as to the 

processor's capability to perform processing activity while in the voltage 

level of its deep-sleep. Therefore, Newsreader, like Orton, does not teach or 

suggest the above claim limitations. These arguments are presented more 

fully below. 

The rejection concedes that Orton fails to explicitly teach a method for 

reducing power used by a processor where the core voltage is set to a value 

that is riot sufficient to maintain processing activity in said processor (when 

at a reduced voltage that is sufficient to maintain state). Applicants agree 

and respectfully assert that Orton fails to suggest these limitations. 

Applicants respectfully assert that Newsreader fails to remedy these 

deficiencies in Orton in that Newsreader fails to teach or suggest the claim 

limitations missing in Orton. The rejection asserts that what is missing from 

Orton's teaching is reducing the processor core voltage to one Volt or less 

during deep sleep mode. Applicants respectfully disagree. Applicants 
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respectfully assert that, at a minimum, what is missing from Orton's 

teaching, among other things, is the claim limitation of "wherein said value 

of the core voltage is not sufficient to maintain processing activity in said 

processor." 

Newsreader may disclose reducing core voltage to one Volt during a 

"deep sleep" function of a KineitiZ 7T mainboard, which Newsreader asserts 

is used with AMD Socket A Athlon™ processors. However, the deep sleep 

function is not described in any detail within Newsreader. Newsreader is 

silent as to the clocking of the processor during the deep sleep function. 

However, AMD's own specifications of the relevant time period specify that 

AMD processors are to be clocked while in all power management modes (see 

below). This implies that the Newsreader article discloses processor clocking 

during the deep sleep function. Moreover, regardless of the processor 

clocking state, Newsreader nevertheless does not disclose whether the 

processor is capable of executing instructions or not when held at the deep-

sleep voltage level. Therefore, Newsreader does not teach the claim 

limitations of the core voltage being not sufficient to maintain processing 

activity in the processor. 

For the foregoing reasons, the cited combination does not teach or 

suggest the claim limitations of reducing core voltage to a value sufficient to 

maintain state but not sufficient to maintain processing activity. 
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Next, Applicants respectfully assert the art does not suggest combining 

Orton and Newsreader in such a fashion to arrive at the claimed invention. 

Newsreader asserts that the KineitiZ 7T mainboard has a "deep-sleep" 

function in which the voltage to the processor is 1.0 Volt. Newsreader 

asserts that the KineitiZ 7T mainboard is used with AMD Socket A Athlon™ 

processors. It is Applicants understanding, which is based on AMD 

specifications, that AMD Athlon™ processors at approximately that time 

(both Socket A and Slot A) were required to clock to the processor in all 

power management states, as discussed above (see e.g., page 14 of AMD 

Athlon™ processor module datasheet, Publication# 21016, Revision M, 

June 2000 (Slot A); and page 14 of AMD Athlon™ processor model 4 

datasheet, Publication# 23792 Revision K, November 2001 (Socket A)). 

However, Claim 1 recites that the system clock is disabled when the 

value of the core voltage is not sufficient to maintain processing activity 

in said processor. Thus, the art does not suggest combining Newsreader's 

teaching of reducing processor voltage to 1.0 Volt (while clocking the 

processor because an AMD processor is required) with Orton's teaching of 

disabling the clock. Therefore, the art does not suggest combining Orton 

and Newsreader in such a fashion to arrive at the claimed invention. In 

fact, the cited art teaches away from the claimed combination. 
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Moreover, even ifit is assumed that Orton's teaching is modified to 

drop the core voltage to Newsreader's 1.0 Volt, Applicants respectfully assert 

that the rejection has not established what would be the effect on the 

processor. For example, the rejection has not established what would be the 

effect of reducing the voltage to the processor in Orton (e.g., processor 12 in 

Figs. 1, 2, and 5) to any particular voltage during sleep mode. Applicants 

assert that it is understood that different processors have different 

operational characteristics. Therefore, Applicants do not understand the 

evidence in the record to establish that operating Orton's processor (12) at 

1.0 Volt as being "not sufficient to maintain processing activity," as claimed. 

For the foregoing reasons, the art does not suggest combining Orton 

and Newsreader in such a fashion to arrive at the claimed invention. 

For all of the foregoing reasons, Claim 1 is neither taught nor 

suggested by Orton and Newsreader, alone or in combination. Therefore, 

Applicants respectfully request allowance of Claim 1. 

Claims 2-3 depend from Claim 1, which is believed to be allowable for 

the foregoing reasons. As a result of their dependency, Claims 2-3 are 

believed to be allowable. Applicants earnestly request their allowance. 
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CLAIMS 4. 12 and 14-18 

Claims 4, 12 and 14-18 are rejected under 36 U.S.C. § 103(a) as being 

unpatentable over the combination of Orton and Applicant Admitted Prior 

Art (AAPA). The rejection is respectfully traversed for the following reasons. 

CLAIM 4 

Independent Claim 4 recites, in part: 

providing a feedback signal to the voltage regulator to reduce 

its output voltage below a specified output voltage ( emphasis 

added). 

Independent Claim 4 recites that a feedback signal is provided to the voltage 

regulator to reduce its output voltage below a specified output voltage. 

Applicants respectfully assert that neither Orton nor AAP A teach or suggest 

these claim limitations, alone or in combination. 

The rejection concedes that Orton does not explicitly teach providing 

feedback to the voltage regulator. Applicants respectfully assert that Orton 

does not teach or suggest these limitations. 

AAPA ("Maxim" specification, page 10) may teach how to raise the 

output voltage of the voltage regulator, but not to lower the output 

voltage, as claimed. Therefore, AAP A fails to teach or suggest the claim 

limitations. 
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For the foregoing reasons, Applicants assert that Independent Claim 4 

is neither taught nor suggested by the combination of Orton and AAP A. 

Consequently, Applicants earnestly request that Claim 4 be allowed. 

CLAIM 12 

Independent Claim 12 recites, in part: 

means for reducing the selectable voltage below a level 

provided by the voltage regulator comprising: 

a voltage divider network joined between the output 

terminal and a voltage source furnishing a value higher than 

the selectable voltage, and 

the voltage regulator feedback circUit receiving a value from 

the voltage divider network (emphasis added). 

Claim 12 recites that a voltage divider network is joined between the output 

terminal and a voltage source furnishing a value higher than the selectable 

voltage, The rejection concedes that Orton does not teach the voltage divider 

network. Therefore, Orton does not teach or suggest "a voltage divider 

network joined between the output terminal and a voltage source furnishing 

a value higher than the selectable voltage," as claimed. 

Applicants respectfully assert that AAP A does not teach the claimed 

"voltage divider network joined between the output terminal and a voltage 

source furnishing a value higher than the selectable voltage." 
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For the foregoing reasons, Applicants assert that Independent Claim 

12 is neither taught nor suggested by the combination of Orton and AAPA. 

Consequently, Applicants earnestly request that Claim 12 be allowed. 

CLAIMS 14-18 

Independent Claim 14 recites, in part: 

a voltage source furnishing a value higher than the selectable 

voltage; and 

a feedback circuit coupled to the voltage source, the output 

terminal, and the voltage regulator feedback circuit. 

For reasons discussed in the response to Claim 12, Applicants assert that 

Independent Claim 14 is neither taught nor suggested by the combination of 

Orton and AAPA. Consequently, Applicants earnestly request that Claim 14 

be allowed. 

Claims 15-18 depend from Claims 4 and 14. By virtue of their 

dependency from a claim that is believed to be allowable, Applicants believe 

Claims 15-18 to be allowable. 
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35 u.s.c. §102 

Claims 5-11 and 13 are rejected under 35 U.S.C. § 102(a) or (e) as 

being anticipated by Orton. The rejection is respectfully traversed for the 

following reasons. 

CLAIMS 5 and 6 

Independent Claim 5 recites, in part: 

transferring operation of a voltage regulator furnishing core 

voltage in a mode in which power is dissipated during reductions in 

core voltage to a mode in which power is saved during a voltage 

transition when it is determined that a processor is transitioning from 

a computing mode to a mode is which system clock to the processor is 

disabled (emphasis added). 

The underscored language refers to modes of operating the voltage 

regulator (power dissipation mode/power saving mode). The Applicants 

respectfully assert that Orton fails to teach or suggest the limitations of 

Claim 5. Orton may discuss reducing power consumption (see, e.g., col. 2, 

lines 18-20). Orton may achieve a reduction in power by, for example, 

reducing the operating frequency of the processor. However, power savings 

can be achieved in manners other than reducing frequency and/or reducing 

voltage. Applicants have specifically recited in this embodiment that saving 

power is performed by a choice of mode of operation of the voltage regulator. 

Orton is silent as to operating the voltage regulator in a mode in which 

power is dissipated to a mode in which power is saved, as claimed. Thus, 
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Orton fools to teach or suggest the claimed transferring the operation of a 

voltage regulator from a mode in which power is dissipated to a mode in 

which power is saved, during a voltage transition. 

For the foregoing reasons, Orton fools to teach or suggest the 

limitations of Claim 5. Therefore, Applicants earnestly request allowance of 

Claim 5. 

Claim 6 depends from Claim 5. By virtue of its dependency on a claim 

that is believed to be allowable, Applicants believe Claim 6 to be allowable. 

CLAIMS 7-10 

Independent Claim 7 recites, in part: 

means for providing signals at the input terminal of the voltage 
regulator for selecting a voltage for operating the processor in a 
computing mode and a voltage of a level less than that for operating 
the processor in a computing mode, wherein the level less than that for 
operating the processor in a computing mode is sufficient to maintain 
state of the processor ( emphasis added). 

For at least the reasons discussed in the response to Claim 1, Claim 7 is 

neither taught nor suggested by Orton. As such, Applicants earnestly request 

allowance of Claim 7. 
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Claims 8· l O depend from Claim 7. By virtue of their dependency from a 

claim that is believed to be allowable, Applicants believe Claims 8· l O to be 

allowable. 

CLAIM 11 

Currently Amended Independent Claim 11 recites, in part: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; 

means for reducing the selectable voltage below a lowest level 

the voltage regulator is specified to output ( emphasis added). 

Orton may describe causing the voltage regulator to output different 

voltages. However, Applicants respectfully assert that Orton is silent as to 

causing the voltage regulator to output a voltage below a lowest level the 

voltage regulator is specified to output, as claimed. Applicants respectfully 

assert that one of ordinary skill in the art would understand Orton to teach 

that the output voltage of the voltage regulator to be within a range specified 

by the voltage regulator, as Orton is silent as to causing the voltage regulator 

to output a voltage outside of that range. 

For the foregoing reasons, Applicants respectfully assert that Orton 

fails to teach or suggest the limitations, "means for reducing the selectable 
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voltage below a lowest level the voltage regulator is specified to output." 

Therefore, Applicants earnestly request allowance of Claim 11. 

CLAIM 13 

Claim 13 recites, in part: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; 

circuitry for conserving charge stored by the voltage 

regulator when the selectable voltage decreases, and 

means for enabling the circuitry for conserving charge stored by 

the voltage regulator when the selectable voltage decreases ( emphasis 

added). 

Applicants respectfully assert that Orton fails to teach or suggest the 

limitations of Claim 13. The rejection asserts that Orton teaches a battery 

(60) as a charge storage unit. However, while a battery may be capable of 

storing charge, Applicants respectfully assert that Orton does not teach or 

suggest how charge from the voltage regulator is stored in the battery, as 

claimed. Moreover, Applicants respectfully assert that Orton fails to teach or 

suggest how charge from the voltage regulator is stored in the battery when 

the selectable voltage decreases, as claimed. 
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For the foregoing reasons, Orton fails to teach or suggest the 

limitations of Claim 13. Therefore, Applicants earnestly request allowance of 

Claim 13. 

NEW CLAIMS 

Claims 19-37 have been added. No new matter has been added as a 

result of these claim amendments. 

New Independent Claim 19 recites, in part: 

wherein said second transition time is within an allowed time for 

transitioning from a sleep state to an operating state; and 

wherein said first transition time is greater than said allowed time 

Applicants respectfully assert that the cited prior art fails to teach or 

suggest these limitations. 

New Independent Claim 25 recites, in part: 

wherein a transition time for changing from said sleep voltage 

directly to said second operating voltage is greater than said 

allowed time for transitioning from said sleep state to said 

operating state. 

Applicants respectfully assert that the cited prior art fails to teach or 

suggest these limitations. 
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New Independent Claim 29 recites, in part 

a first operating voltage that, based on a rate of transitioning from 

said sleep voltage to said first operating voltage, is not achievable 

from said sleep voltage within an allowed time for transitioning 

from a sleep state to an operating state. 

Applicants respectfully assert that the cited prior art fails to teach or 

suggest these limitations. 

New Independent Claim 33 recites, in part 

a first operating voltage when transitioning from said fl.rst 

sleep voltage; and 

a second operating voltage when transitioning from said 

second sleep voltage 

Applicants respectfully assert that the cited prior art fails to teach or 

suggest these limitations. 

Claims 20-24, 26-28, 30-32 and 34-37 depend from Claims 19, 25, 

29, and 33, which are believed to be allowable for the foregoing reasons. 

Therefore, Claims 20-24, 26-28, 30-32 and 34-37 are believed to be 

allowable by virtue of this dependency. 
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CONCLUSION 

In light of the above listed amendments and remarks, allowance of 

Claims 1-37 is requested. 

Should the Examiner have a question regarding the instant 

amendment and response, the Applicants invite the Examiner to contact the 

Applicants' undersigned representative at the below listed telephone number. 

Dated: , 2005 

Address: 

Telephone: 

Serial No. 09/694,433 
Examiner:Cao,Chun 

Respectfully submitted, 
. WAGNER, MORABITO 8e HAO LLP 

Ronald M. Pomerenke 
Registration No. 43,009 

WAGNER, MORABITO 8e HAO LLP 
Two North Market Street 
Third Floor 
San Jose, California 95113 

(408) 938-9060 Voice 
(408) 938-9069 FAX 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
eing epos,te w rvice 1n an enve ope 
nts P.O. Box 1450, Alexandria, VA 22313-1450, on the below date 

In re Application of: Andrew Read, Sameer Halapete and Keith Klayman 

Application No.: 09/694, 433 

Filed: 10/23/00 

Confirmation No.: 3072 

Examiner: CAO, CHUN 

Art Unit: 2185 

For: SAVING POWER WHEN IN OR TRANSITIONING TO A STATIC MODE OF A PROCESSOR 
(AS AMENDED) 

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

AMENDMENT TRANSMITTAL 

1 . Transmitted herewith is an amendment for this application 

.... x .... Transmitted herewith is a response to an office action for the above identified patent application. 
( ...... 29 ...... sheets) 

........... Transmitted herewith are .................. sheets of substitute formal drawings. 
X IDS, Form 1449 and fee of $180.00 03/cB/2005 rtl>lOLDlii:1 00000043 0%944::3 
x References (5) 

2. Applicant is other than a small entity 

Extension of Term 
! 

3. The proceedings herein are for a patent application and the provisions of 37 C.F.R. 1.136 apply. 

(a) [X] Applicant petitions for an extension of time under 37 C.F.R. 1.136 
(fees: 37 C.F.R. 1.17(a)-(d) for the total number of months checked below:) 

Extension 
[ ] one month 
[ ] two months 
[ X ] three months 
[ ] four months 

Fee 
$120.00 
$450.00 
$1,020.00 
$1,590.00 

Fee $1,020.00 
I 
I 

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

(b) [ l 
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Applicant believes that no extension of term is required. However, this conditional petition is 
being made to provide for the possibility that applicant has inadvertently overlooked the 
need for a petition for extension of time. 
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(for other than a small entity) 
Highest Number 

Fee Items Claims of Claims Present Fee Rate Total 
Remaining After Previously Paid Extra Claims 

Amendment For 
Total Claims 37 - 20 = 17 X $50. 00 $850.00 
Independent Claims 12 - 8 = 4 X$200.00 $800.00 
Multiple Dependent Claim Fee (one or more, first added by this $300.00 $0.00 
amendment) 
Total Fees $1,450.00 

PAYMENT OF FEES 

5. The full fee due in connection with this communication is 
provided as follows: 

( x ] The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.: 23-0085. 
A duplicate copy of this authorization is enclosed. 

[ x ] A check in the amount of $2. 850. oo 

[ ] Charge any fees required or credit any overpayments associated with this filing to Deposit 
Account No.: 23-0085. 

Please direct all correspondence concerning the above-identified application to the following 
address: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Confirmation No.: 45590 

Respectfully submitted, 

Date: __ g_)_;;...;;1_-=-1-J )-=-0-'--5' __ _ 
1 l tnJI~ By:_-11,--=RL-'o-n=al"-d ... M""'".-p-o-m""e ..... r--en~k~e--~-

Reg. No. 43,009 
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being made to provide for the possibility that applicant has inadvertently overlooked the 
need for a petition for extension of time. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Attorney Docket No.: .. 1-:~.::g_Q,?..~ ....... 

Andrew Read, Sameer Halapete, Keith Klayman 

Application No.: 09/694, 433 Group Art Unit: 218 5 

Filed: 10/23/00 Examiner: CAO, Chun 

Title: SAVING POWER WHEN IN OR ON TRANSITIONING TO A STATIC MODE OF A 
PROCESSOR (AS AMENDED) 

Commissioner of Patents 
P. 0. Box 1450 
Alexandria, VA 22313-1450 

Sir: 
Information Disclosure Statement Submitted Pursuant to 37 C.F.R. 1.97(c} 

The citations referenced herein, copies attached, may be material to the examination of the 
above-identified application and are, therefore, submitted in compliance with the duty of disclosure as 
defined in 37 C.F.R. 1.56. The Examiner is requested to make these citations of official record in the 
application. 

This Information Disclosure Statement submitted in accordance with 37 C.F.R. 1.97(c) is not to be 
construed as a representation that a search has been made, that additional items material to the 
examination of this application do not exist, or that any one or more of these citations constitute prior art 
under 35 U.S.C. 102. 

The Examiner's attention is respectfully directed to the following U.S. Patents: 
Pat. No. Pat. Title 
6,704,880 REDUCING SLEEP MODE SUBTHRESHOLD LEAKAGE IN A BATTERY 

POWERED DEVICE BY MAKING LOW SUPPLY VOLTAGE LESS THAN 
TWICE THE THRESHOLD VOLTAGE OF ONE DEVICE TRANSISTOR 

6,675,304 SYSTEM FOR TRANSITIONING A PROCESSOR FROM A HIGHER TO A 
LOWER ACTIVITY STATE BY SWITCHING IN AND OUT OF AN IMPEDANCE 
ON THE VOLTAGE REGULATOR 

5,852,737 METHOD AND APPARATUS FOR OPERATING DIGITAL STATIC CMOS 
COMPONENTS IN A VERY LOW VOLTAGE MODE DURING POWER-DOWN 

6,425,086 METHOD AND APPARATUS FOR DYNAMIC POWER CCONTROLOFA LOW 
POWER PROCESSOR 

5,440,520 INTEGRATED CIRCUIT DEVICE THAT SELECTS ITS OWN SUPPLY VOLTAGE 
BY CONTROLLING A POWER SUPPLY 

5,727,208 METHOD AND APPARATUS FOR CONFIGURATION OF A PROCESSOR 
OPERATING PARAMETERS 

6,484,265 SOFTWARE CONTROL OF TRANSISTOR BODY BIAS IN CONTROLLING CHIP 
PARAMETERS 

5,787,294 SYSTEM FOR REDUCING THE POWER CONSUMPTION OF A COMPUTER 
SYSTEM AND METHOD THEREFOR 

5,142,684 POWER CONSERVATION IN MICROPORCESSOR CONTROLLED DEVICES 

F ore1an p atent or u IS e P bl" h d Foreian Patent A II ,co cat on 

Grant Date 
03/09/04 

01/06/04 

12/22/98 

07/23/02 

08/08/95 

03/10/98 

11/19/02 

07/28/98 

08/25/92 

Document Publication Country or Sub- Translation 
No. Date Patent Office Class class Yes No 

EPO978781 02/09/00 EPO G06F 1/32 X 
EPO632360 01/04/95 EPO G06F 1/32 X 

03/28/2005 MWOLDGE1 00000043 09694433 

04 FC:1806 180.00 OP 
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s U. Pu bl" h IS ed Patent ADD II ti ca ons 
Sub- Publication 

Pub. No. Date Aoolicant Class class Date 
2002/0087896 07/04/02 Cline et al. 713 300 12/29/00 

The Examiner's attention is respectfully directed to the following Documents: 

"AMD ATHLON- PROCESSOR MODEL 4 DATA SHEET", No. 23792, Rev. K, November 2001, 
Advanced Micro Devices, Inc. 

"MANUAL FOR KINETIZ 7T", 2000, QDI Computer, Inc. (USA) 

''VT82C686A 'SUPER SOUTH' SOUTH BRIDGE", 02/25/00, Rev. 1.54, VIA Technologies, Inc. 

Please direct all correspondence concerning the above-identified application to the following address: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Customer No: 000041066 

Respectfully submitted, 

Date:. __ .3_/_aJ____,__../Q'--5-' __ _ 
I I By:.--=~~.~-----=t,,,Ji---=--
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Ronald M. Pomerenke 
Reg. No. 43,009 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Patent Application 

Andrew Read, Sarneer Halapete, Keith Klayman 

Application No.: 09/694, 433 Group Art Unit: 218 5 

Filed: 10/23/00 Examiner: CAO, Chun 

Title: 

Examiner 
Initial 

Examiner 
Initial 

Examiner 
Initial 

Examiner 
Initial 

Examiner 

SAVING POWER WHEN IN OR ON TRANSITIONING TO A STATIC MODE OF A 
PROCESSOR (AS AMENDED) 

Form 1449 

U.S. Patent Documents 
Sub- Filing 

No. Patent No. Date Patentee Class class Date 
A 6,704,880 03/09/04 Dai et al. 713 323 10/18/01 
B 6,675,304 01/06/04 Pole, II et al. 713 322 11/29/99 
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I 5,142,684 08/25/92 Perrv et al. 395 750 06/23/89 
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Document Publication Country or Sub- Translation 

No. No. Date Patent Office Class class Yes No 
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K EPO632360 01/04/95 EPO G06F 1/32 X 
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No. Author, Title, Date, Place (e.a. Journal) of Publication 
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0 ''VT82C686A 'SUPER SOUTH' SOUTH BRIDGE", 02/25/00, Rev. 1.54, VIA 

Technologies, Inc. I Date Considered 

. . 
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@ Application number: 94304457.8 

@ Date of filing: 20.06.94 

® Priority: 29.06.93 US 84688 

@ Date of publication of application: 
04.01.95 Bulletin 95/01 

@ Designated Contracting States: 
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Xerox Square 
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New York 14644 (US) 

® Int. Cl.6: G06F 1/32 

Madison, 
Wisconsin 53705 (US) 
Inventor: Demers, Alan J. 
720 Hopkins Gulch 
Boulder Creek, 
California 95006 (US) 
Inventor: Atkinson, Russell R. 
3223 Redwood Drive 
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@ Inventor: Weiser, Mark D. 
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Patent Department 
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@ Reducing computer power consumption by dynamic voltage and frequency variation. 

© A method for dynamically varying the power 
consumption of computer circuits (20) under pro
gram control. A power control subsystem (22) deter
mines the minimum required level of power (52;Fig. 
2) based on a number of factors (Fig. 3) including 
the particular operation and the recent amount of 
idle time of the circuit. Voltage (42) and clock speed 
(38) are determined for the circuit (20) to provide the 
minimum level of power. The system (22) for con-

.- trolling the power consumption of the computer cir
C::C cuit (20) comprises a power control subsystem (22) 
Ct for determining the power level (24), a sequencer 
co (26) for controlling the change in voltage and clock 
CW) speed, a variable voltage source (40), and a variable 
N clock source (36). 
CW) 
co 
Ct 

'° 
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Voltage Sour<• 
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Powtr 
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The present invention relates to the reduction 
of power consumption in computers. More specifi· 
cally, the invention relates to techniques for reduc
ing the power consumption in computers by dy
namically varying the voltage and frequency of 
computer systems under program control. 

In computer systems, and especially in porta
ble computer systems, power consumption is an 
important consideration. Conservation of power ex· 
tends the period of time that portable computing 
devices are able to operate effectively from an 
internal battery when the computer is disconnected 
from an external power source. Among users of the 
portable computers there is a need for the same or 
more computational capability as found in desktop 
machines placed in a low-power environment. 

Power dissipation in "well-designed" CMOS 
circuits is dominated by the switching component, 
which may be approximated by the formula 

where f is the clock frequency, C is the average 
effective capacitance being switched at each clock 
cycle, and Vdd is the supply voltage. Thus, the task 
of reducing power needs becomes that of minimiz· 
ing f , C, and Vdd• while retaining the required 
functionality. Since the maximum frequency de· 
creases in roughly linear proportion to Vdd, it can 
be approximated it by the formula 

where k is a constant factor. Thus, lowering the 
voltage from 5 volts to 2 volts, by a factor of 2.5, 
offers a possible fifteen fold reduction in power 
(2.5*52/22) while similarly slowing the maximum op
erating frequency of the computer by only a factor 
of about two and a half. Many integrated circuit (IC) 
manufacturers sell chips that operate over a range 
of supply voltages. In some cases, chips have 
simply been recharacterized, and work unchanged 
for different voltage modes. Some systems achieve 
a reduction in power consumption by running at a 
constant lower voltage However, running at a con
tinuously lowered voltage can result in poorer per
formance, which may be unacceptable to the user. 

Other low power computer systems vary their 
clock rate to conserve power. Varying the clock 
rate alone gives a linear decrease in power usage. 
For static ICs that can actually stop their clock 
altogether when they are not busy, however, there 
is little advantage in slowing the clock over simply 
running the clock as fast as possible when there is 
work, and stopping it completely when there is no 
work. 

US·A-5,167,024 describes a power manage
ment method for a portable computer which con· 

trols various units within the computer through tran
sistor switches which control the distribution of 
power by deactivating clock signals to the various 
units within the computer when they are not in use, 

5 removing the supply voltage from a device until 
usage is requested, or decreasing the frequency of 
clock signals for a "slow mode", providing a 25-
30% power saving. 

Soma applications require real-time operation. 
10 Radio modem, speech and video compression, and 

speech recognition operations may require com
putation at near-peak rates. However, once the 
real-time requirements of the applications are met, 
there may be no real advantage in increasing the 

1s computational throughput. 
It is an object of the invention to reduce the 

power consumption in a computer system by dy
namically reducing both voltage and clock speed 
without significantly affecting the user's perception 

20 of performance. 
It is a further object of the Invention to reduce 

power consumption by dynamically reducing volt
age and clock speed to a computer system or 
portions of a computer system under program con· 

25 trol. 
The present invention describes a method for 

reducing the power consumption of an electrical 
circuit by determining a task to be performed, 
determining the lowest level of power needed to 

30 perform the task, and determining the voltage and 
clock speed necessary to run at that power level. 
The clock speed and supply voltage are set to the 
determined levels and the task is performed. 

The method may further be performed by de-
35 termining the lowest acceptable voltage for the task 

to be performed and the clock speed necessary to 
run at that voltage, or by determining the minimum 
clock speed needed to complete the task and the 
voltage needed to support that clock speed. The 

40 clock speed and supply voltage are set to the 
determined levels and the task is performed. 

The invention further provides a method for 
dynamically adjusting the power consumption of an 
electrical circuit for performing a second task, the 

45 circuit comprising a supply voltage source and a 
clock source and set at a first power level for 
performing a first task, the method comprising: 
determining the second task to be performed by 
the electrical circuit; determining a second power 

so level necessary to perform the second task; deter
mining a change in voltage to provide the deter
mined second power level; determining a change 
in clock speed to provide the determined second 
power level; changing the supply voltage to the 

55 electrical circuit according to said determined 
change in voltage; changing the clock source ac· 
cording to said determined change in clock speed; 
and performing the second task. 

2 
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In another aspect of the invention, a method for 
determining the power level is performed by deter
mining the amount of recant idle time in the circuit. 
The power level is chosen based on the amount of 
recent idle time, and voltage and clock speed are 
adjusted to provide that power level to perform the 
task. 

In the present system, power consumption is 
reduced by dynamically varying the voltage under 
program control. An IC or computer subsystem 
running at a lower voltage also requires a lower 
clock rate, since it cannot switch as quickly The 
operating system software of the computer deter
mines the appropriate power level for the task 
being run at a given time, lowering the voltage and 
clock speed for tasks that can take longer to run. 

Running the whole computer at a low voltage 
or speed all the time has the problem that it may 
not be fast enough for some tasks. Dynamically 
varying the voltage and speed under operating 
system control means the CPU can be fast when 
needed and power conservative at other times, 
depending on the task to be performed. 

Embodiments of the invention will now be de
scribed, by way of example, with reference to the 
accompanying drawings, in which: 

Fig. 1 shows a block diagram of the system of 
the invention; 
Fig. 2 describes a general method for perform
ing power level selection for the system of Fig. 
1; 
Fig 3 describes a method for determining nec
essary power requirements; 
Fig. 4 describes the timing implemented in the 
sequencer; 
Fig. 5 shows a block diagram of the sequencer 
of Fig. 1; 
Fig. 6 shows a more detailed block diagram of 
the delay circuit for the sequencer of Fig. 5; 
Fig. 7 shows a block diagram of the variable 
clock source of the system of Fig. 1; and 
Fig. 8 shows a block diagram of the variable 
voltage source of the system of Fig. 1, 
Fig. 1 shows a block diagram for general sys

tem 10. The system is based on a general com
puter system 20. For the purposes of the descrip
tion here, computer system 20 may be an in
tegrated circuit (IC), a computer board, soma sub· 
system, or a computer itself. Further, in a computer 
there may be several of these systems, each con
trolling different parts of a system 

A portion of computer system 20 comprises a 
power control subsystem 22, which performs cal
culations to determine the power level needed to 
run an operation of computer system 20 This de
sired power level is provided to sequencer 26 by a 
power select signal pwr-sel 24. Although for illus
trative purposes pwr-sel 24 is shown and de-

scribed in this figure in terms of a single signal, it 
will be obvious that pwr-sel could be a number of 
lines n describing a desired power level. 

Sequencer 26 selects the clock speeds and 
s voltage values that achieve the desired power level. 

The voltage is required at all times to be greater 
than or equal to the minimum voltage for the cur
rent clock speed. Thus, if the clock speed is being 
reduced, the voltage must be lowered later than the 

10 clock, but if the clock speed is being increased, the 
voltage needs to be raised in advance of the clock. 

Variable clock source 36 is provided with a 
reference frequency ref-elk signal 34. This clock 
may come from the computer or a dedicated or 

15 external source. elk-set signal 30 provides the 
desired clock speed to variable clock source 36. 
Although for illustrative purposes clk-sel signal 30 
is shown and described in this figure in terms of a 
single signal, it will be obvious that c/k-se/ could 

20 be a number of signals m describing a desired 
clock speed. The output of variable clock source 
36, clock signal 38, is provided to computer sys
tem 20 to perform the desired operation. 

Variable voltage source 40 is provided a volt-
25 age select volt-set signal 28 Although for illustra

tive purposes volt-set signal 30 is shown and 
described in this figure in terms of a single signal, 
it will be obvious that volt-set could be a number 
of signals p describing a desired voltage level. The 

30 selected voltage Vdd 42 is provided to computer 
system 20 to perform the desired operation. 

Fig. 2 describes a general overview of the 
present method for performing power level selec
tion for system 10. These steps may be performed 

35 by a combination of the subsystems of system 10. 
The step in box 50 finds the operation or task 

to be performed. The step in box 52 determines 
the minimum power requirements to perform the 
operation at an acceptable performance level. 

40 There are many ways by which a lower power 
consumption rate might be chosen. Some tasks 
may be labeled "background" or not time critical. A 
mail delivery process, for example, must eventually 
complete, but it can afford to take longer without 

45 significantly affecting the user's perception of the 
performance of the machine. Soma tasks have a 
scheduled time to complete, and have a vary pre
dictable performance. Such a task might have the 
clock slowed so that the task completes exactly on 

so time, within its margin of performance prediction, 
and no sooner. The appropriate voltage would be 
derived from the calculated clock value. Tasks may 
be relabeled with different priorities, with the volt· 
age and clock rate determined based on their prior-

ss ity User interactive tasks might have a high priority, 
work that requires lass interaction a medium prior
ity, and work that is permitted to go slowly a 
background priority. 

3 
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Voltage could also be lowered in a portable 
computer when the battery life is low, thus permit
ting a user to continue useful work but at a reduced 
speed. This might be an acceptable tradeoff for a 
user who could otherwise do nothing at all Or the 
user might be given control over the tasks, for 
instance, by having a "speed bar" on each window 
which could be varied by the user to control the 
speed of activities of the tasks in that window, so 
that activities that are allowed to run more slowly 
will consume less power. 

For each chip or subsystem, the minimum and 
maximum voltages at which the chip will run must 
be characterized, and an appropriate clock level for 
each voltage chosen. Some chips which have al
ready been characterized by their manufacturer 
from 3.3V to 5V, for example, may have a clock 
speed specified for each of 3.3V and 5V, but not 
for voltages in between. These values could be 
determined experimentally, or experimentation may 
be reduced by choosing a conservative clock 
speed. 

The step in box 54 determines if the new 
power requirement is a decreased level from the 
previous power level If so, the step in box 56 
initiates a reduction in the clock speed, and the 
step in box 58, after a delay period, initiates a 
decrease in the voltage. Note that this delay can be 
omitted for some circuits. Then the step in box 66 
initiates the operation. In the figure, the reduction in 
clock speed and voltage are initiated, but may not 
complete before the operation itself is initiated. The 
operation may also be initiated before both steps 
56 and 58 have been performed. Thus the clock 
and voltage adjustment may be performed in par
allel with the operation. The operation may run 
slower later in its process than at the beginning 
due to this slowdown. In systems or operations 
where this may cause timing problems, the opera
tion may not be initiated until a sufficient time has 
passed for the clock and voltage to reach the 
desired level. 

If the new power requirement is not a decrease 
from the previous level, the step in box 60 checks 
for an increase in power required. If no increase is 
required, the operation simply begins in the step in 
box 66. If an increase in power is necessary, the 
step in box 62 initiates an increase in the voltage. 
After a delay period sufficient for the voltage in
crease to have taken effect throughout the com
puter system, the step in box 64 initiates an in
crease in the clock speed. The operation is initiated 
in the step in box 66. Again, the increase in voltage 
and clock speed are initiated, but may not com
plete before the operation itself is initiated, and the 
operation may be performed in parallel with the 
voltage and clock speed increase. In systems or 
operations where increasing the speed of the op-

eration during its performance may cause timing 
problems, the operation may not be initiated until a 
sufficient time has passed for the clock and voltage 
to reach the desired level. 

s The flowchart of Fig 3 describes an example 
method that could be used to determine the neces
sary power requirements as described in step 52. It 
is essentially a test for a number of conditions. 
Other conditions could easily be added. This code 

10 may be simply added to an operating system since 
it does not interfere with the task scheduling activ
ity and it can be executed quickly. In the step in 
box 70, the operating system scheduler chooses 
the next job or task to run. The step in box 72 

15 determines the priority of the task. If it is a low 
priority task, the minimum clock speed may be 
chosen by the step in box 88. 

If the current task is not low priority, the step in 
box 74 determines if there has been a large pro-

20 portion of idle time recently For example, if the 
system is running so fast that it completes all it 
operations and still has a great deal of idle time, 
then perhaps the system might be run slower and 
at a lower voltage, in order to optimize the power 

25 consumption. This proportion may be set by the 
user or the system designer, and may vary accord
ing to the perceived speed and/or operational 
needs of the system. 

If there has been a lot of recent idle time, the 
30 step in box 80 determines if screen or keyboard 

1/0 operations are necessary for this task. To per
form screen or keyboard 1/0 operations, the step in 
box 86 may set the clock to the maximum clock 
speed, and correspondingly set the voltage level to 

35 the maximum voltage. If there are no screen or 
keyboard 1/0 operations in the current task, how
ever, the step in box 84 will reduce the clock 
speed and the voltage. This should reduce the 
amount of idle time while reducing the power con-

40 sumption. 
In most instances, the voltage and clock speed 

should be lowered if there is too much idle time. 
Checking for a screen or 1/0 operation is shown in 
the method above to be an exception to lowering 

45 the clock speed, since these operations generally 
require a faster or maximum speed. However, in 
some systems it may be necessary to always 
increase the clock speed to the maximum for 
screen or keyboard or other 1/0 operations, rather 

5o than just when there has been recent idle time, to 
prevent effects on the performance of the system. 
This would require the test in box 80 to be per
formed earlier, perhaps before the steps in boxes 
74 or 72. 

55 If there has not been a great deal of recent idle 
time, the step in box 76 determines if there has 
been no recent idle time For example, if the sys
tem isrunning at such a slow speed that it is 
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running constantly, the performance of the system 
may suffer. If there has been no recent idle time, 
the step in box 82 increases the clock to a faster 
clock speed, with a corresponding increase in volt
age If there has been some recent idle time, the 
step in box 78 determines that no change is need
ed in the clock speed and it remains at the current 
settings. The scheduler in the operating system is 
returned control in the step in box 90. 

The average desired amount of idle time to 
provide the optimum power consumption and per
formance may be tuned to the particular system to 
allow the system to run as slowly as possible 
without significantly detrimentally affecting the 
user's perception of system performance. The 
steps in Fig. 3 may further be repeated during the 
operation of the task, adjusting the voltage and 
clock speed iteratively throughout the operation 
based on the amount of idle time during operation. 
This works particularly for tasks in which the pa
rameters of the task are fairly stationary throughout 
operation. 

Fig. 4 describes the timing implemented in 
system 1 O by sequencer 26. For example, when 
the pwr-sel line indicates an increase in power, 
the volt-sel line goes up t1 later. The clock speed 
should not be raised until the voltage has reached 
a suitable level to support that clock speed, so 
elk-sel is delayed t2. When power is reduced, 
elk-set is reduced at t3 after pwr-sel is reduced. 
Since the voltage should not be reduced until the 
clock is slow enough to support a lower voltage, 
volt-sel is delayed to f4 later. Note that t2 is 
likely to be much longer than t1 , f3, and f4. The 
delay values may be derived by experimentation, 
since manufacturers do not currently anticipate dy• 
namically varying the voltage supply or specify 
such delays for chips. However, experimentation 
may be reduced by choosing a conservative value, 
say one millisecond, for the delay 

Figs. 5·8 describe block diagrams of circuits 
that may be used to create system 10 as shown in 
Fig. 1. For clarity, the circuitry is described herein 
in terms of two selectable clock speeds and two 
selectable voltage levels. However, it will be clear 
to one skilled in the art that the circuitry may be 
expanded to provide a greater number of both 
clock speeds and voltage levels. 

A block diagram of sequencer 26 is shown in 
Fig 5. The signal pwr-sel is input to a delay 
circuit 100 which is clocked by the ref-elk line 34 
The delayed output is input to a multiplexer 104. 
ref-elk 34 is inverted and input to a D·flipflop 108 
which is triggered by the pwr-set line 24. The 
output of the flipflop is a delayed pwr-sel-delay, 
which is input to the multiplexer This delayed pow
er signal is triggered on the opposite clock edge 
from the delay units, so that the elk-set line does 

not cause a glitch on the clock output line. 
pwr- set signal 24 is inverted and input into a 
second delay 102, the inverted output of which is 
input to a second multiplexer 106. The output of 

5 multiplexer 104 provides the clk-sel signal 30, and 
the output of multiplexer 106 provides the volt-sel 
signal 28. 

Fig. 6 describes delay circuit 100 or 102 of Fig. 
5. The input (In) is coupled with the reference clock 

10 input (elk) at AND gate 118 A positive output from 
gate 118 begins a counter 120. The output of 
counter 120 is compared by comparator 122 with a 
fixed delay 128. When the counter has reached the 
delay value, the comparator output signal is ORed 

15 (at gate 124) with the output of flipflop 126, and the 
result is input to flipflop 126. Both the counter 120 
and the flipflop 126 may be cleared by the reset 
line (Reset). 

For more than one pwr-sel line, delay circuit 
20 100 may further have a decoder before gate 118. 

Fig. 7 shows a block diagram of a circuit that 
may be used for variable clock source 36. The 
signal ref-elk, which runs at the maximum clock 
speed of the system, is provided to a program-

25 mable frequency divider In this case, the frequency 
divider comprises a flipflop 140, which divides the 
clock source ref-elk, and a multiplexer 142 which 
isolates the frequency selected by clk-sel. There 
may be more than one clk-se/ line 30 and a 

30 plurality of clock frequencies, and it will be obvious 
that the clock source must be designed so as to 
avoid introducing glitches on the clock output. 

Fig. 8 shows a block diagram of a circuit that 
may be used for variable voltage source 40. volt-

35 set line 28 is input to the voltage source circuitry. 
volt-set may comprise several signals for indicat
ing a desired voltage level, and may be input to a 
decoder. The appropriate lines of transistors in the 
feedback amplifier 147 are energized by volt-set 

40 to produce output Vdd• The voltage source 40 may 
also require a low-pass filter so that the voltage 
changes gradually across the subsystem This filter 
value may be determined experimentally for a sys
tem Experimentation may be reduced by adding a 

46 relatively large filter, which will cause the voltage to 
take longer to change. 

Varying the clock to subsystems or ICs in a 
computer may mean that the CPU will either need 
to buffer its data for delivery for a different external 

so clock rate, or entire systems will need to change 
the clock rate to match the CPU Multiple different 
clock rates within a computer system are not un
common, and there are standard methods of mov
ing data among parts of the system using different 

55 clocks. In this case the problem may be simplified, 
since the slowed CPU clock could still be synchro
nized with other clocks, running at an integral mul· 
tiple or traction of the base rate. Performance en· 

5 
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hancements, such as parallel processing circuitry 
or pipelining circuitry, may increase the perfor
mance of the system, and may be used in conjunc
tion with the present invention. 

Claims 

1. A method for dynamically adjusting the power 
consumption of an electrical circuit (20), the 
circuit comprising a supply voltage source (40) 
and a clock source (36), the method compris
ing: 

determining (50) a task to be performed by 
the electrical circuit (20); 

determining (52) the required level of pow
er to perform the task; 

determining a change in voltage to provide 
the determined level of power; 

determining a change in clock speed to 
provide the determined level of power; 

changing (62,58) the supply voltage to the 
electrical circuit according to said determined 
change in voltage; 

changing (64,56) the clock source accord
ing to said determined change in clock speed. 

2. The method of claim 1, wherein (1) said step 
of determining a change in voltage (62) is 
performed before said step of determining a 
change in clock speed (64), or (2) said step of 
determining a change in clock speed (56) is 
performed before said step of determining a 
change in voltage (58). 

3. The method of claim 1, further including the 
step of commencing performance of said task 
before completion of said supply voltage 
changing and said clock source changing 
steps. 

4. A method for reducing the power consumption 
of an electrical circuit (20), comprising: 

determining (50) a task to be performed; 
determining (52) a lowest acceptable volt

age for the task to be performed; 
determining (78-88) a clock speed of the 

circuit at said determined voltage; 
setting (56) the clock of said electrical 

circuit to said determined clock speed; 
setting (58) the supply voltage of said 

electrical circuit to said determined voltage. 

5. The method of claim 5, wherein (1) if said 
determined voltage is less than an immediately 
previous voltage, said step of setting the clock 
is dona before said step of setting the supply 
voltage, and (2) 
if said determined voltage is greater that an 

immediately previous voltage, said step of set
ting the supply voltage is dona before said 
step of setting the clock. 

5 6. A method for reducing the power consumption 
of an electrical circuit, comprising: 

determining (50) a. task to be performed; 
determining (52) a lowest acceptable clock 

speed for the task to be performed; 
10 determining a voltage of the circuit for said 

determined clock speed; 
setting (56) the clock of said electrical 

circuit to said determined clock speed; 
setting (58) the supply voltage of said 

15 electrical circuit to said determined voltage. 

7. A method for dynamically adjusting the power 
consumption of an electrical circuit (20) for 
performing a second task, the circuit compris-

20 ing a supply voltage source (40) and a clock 
source (36) and set at a first power level for 
performing a first task, the method comprising: 

determining (50) the second task to be 
performed by the electrical circuit; 

25 determining (52) a second power level 
necessary to perform the second task; 

determining a change in voltage to provide 
the determined second power level; 

determining a change in clock speed to 
30 provide the determined second power level; 

changing (62) the supply voltage to the 
electrical circuit according to said determined 
change in voltage; 

changing (64) the clock source according 
35 to said determined change in clock speed. 

8. The method of claim 9, wherein (1) if said 
determined change in voltage is negative, said 
step of changing the clock source is performed 

40 before said step of changing the supply volt
age, and (2) if said determined change in volt
age is positive, said step of changing the sup
ply voltage is done before said step of chang• 
ing the clock source. 

45 

9. A method for dynamically adjusting the power 
consumption of an electrical circuit (20), the 
circuit comprising a supply voltage source (40) 
and a clock source (36), the method compris-

50 ing: 
determining a task to be performed by the 

electrical circuit; 
determining the amount of recent idle time 

of said circuit; 
55 determining a level of power for said task 

6 

based on said amount of recent idle time; 
determining a change in voltage to provide 

said determined level of power; 
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determining a change in clock speed to 
provide said determined level of power; 

changing the supply voltage to the elec
trical circuit according to said determined 
change in voltage; 5 

changing the clock source according to 
said determined change in clock speed. 

10. The method of claim 9, wherein the step of 
determining a level of power for said task is 10 

further based upon the priority of said task, 
and/or wherein the steps of determining the 
amount of recent idle time of said circuit, de
termining a level of power, determining a 
change in voltage, determining a change in 15 

clock speed, changing the supply voltage, and 
changing the clock source are performed re
peatedly during operation of said task. 

20 
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(54) Power reduction in a multiprocessor digital signal processor 

(57) Improved operation of multi-processor chips is 
achieved by dynamically controlling processing load of 
chips and controlling. significantly greater than on/off 
granularity, the operating voltages of those chips so as 
to minimize overall power consumption. A controller in 

-a multi-processor chip allocates tasks to ttie individual 
processors to equalize processing load among the 

chips, then the controller lowers the clock frequency on 
the chip to as low a level as possible while assuring 
proper operation, and finally reduces the supply voltage. 
Further improvement is possible by controlling the sup
ply voltage of individual processing elements within the 
multi-processor chip, as well as controlling the supply 
voltage of other elements in the system within which the 
multi-processor chip operates. 
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Description 

Background 

[0001) This invention relates to electronic circuits and, 
more particularly to power consumption within electron
ic circuits. 
[0002) Integrated circuits are designed to meet speed 
requirements under worst-case operating conditions. In 
Lucent Technology's 0.35µm 3.3V CMOS technology, 
the •worst-case-slow» condition is specified for a tem
perature of 125C and a chip supply voltage, Vdd> of 2. 7V 
The worst-case power consumption of the chip is quoted 
at the maximum supply voltage of 3.6V. The difference 
in chip performance at the •worst-case slow•, nominal, 
and "worst-case-fast• conditions is shown in FIG. 1, 
where the frequency of a 25-stage ring oscillator is 
shown at different supply voltages and process comers. 
At the nominal operating voltage of 3.3V, the speed dif
ference between "worst case slow• (WCS) and "worst 
case fast" (WCF) is a factor of 2.2. From the graph it can 
be seen that if a chip is designed to operate at 140MHz 
-and at 2.1 V supply even when it is •worst-case-slow", a 
manufactured chip whose characteristics happen to be 
nominal will continue to operate at 140MHz even when 
the chip supply is reduced to 2. 1 V 
[0003] The power consumption of a CMOS circuit in
creases linearly with operating frequency and quadrat
ically with supply voltage. Therefore, a reduction in sup
ply voltage can significantly reduce power consumption. 
For example, by reducing the nominal operating voltage 
from 3.3V to 2.1 V, the nominal power consumption of 
a 140MHz chip is reduced by 60% without altering the 
circuit. This, of course, presumes an ability to identify 

in integrating much of the buck controller circuit onto the 
chip. The only off-chip components are the inductor (typ
ically about 10µH) and capacitor (typically about 30µF) 
used in the buck converter. Efficiencies in excess of 80% 

s are typical for a range of voltages and load currents. 
See, for example, "A High-Efficiency Variable Voltage 
CMOS Dynamic de-de Switching Regulator,• by W. 
Namgoong, M. Yu, andT. Meng, Proceedings ISSCC97 
pp. 380-381, February, 1997. Researchers have been 

10 also experimenting with on-chip voltage scaling tech
niques to counter process and temperature variations. 
See •Variable Supply-Voltage Scheme for Low Power 
High-Speed COMS Digital Design," by T. Kuroda et al, 
CICC97 Conference Proceedings, and JSSC Issue of 

1s CISS97, May, 1998. The Kuroda et al paper demon
strates that the speed of the circuit can be maintained 
(or at least the speed degradation can be minimized) by 
tuning the threshold voltages even as the supply voltage 
is lowered. The tuning is achieved on-chip by varying 

20 the substrate-bias voltage. These techniques are need
ed to ensure that the leakage current, which increasing 
as the threshold voltage is reduced, does not become 
too large. 
[0007) Thus, it is known that varying supply voltage to 

25 a chip can improve performance by eliminating unex
pected variability in the supply voltage, and by account
ing for process and operating temperature variations. 

30 

Summary of the Invention 

[0008] Improved performance of multi-processor 
chips is achieved by dynamically controlling the 
processing load of chips and controlling, which signifi-

and measure a chip's variation from nominal character- 35 

istics, and an ability to modify the supply voltage based 

cantly greater than on/off granularity, the operating volt
ages of those chips so as to minimize overall power con
sumption. A controller in a multi-processor chip allo-

on this measurement. 
[0004) To achieve variable power supply voltage scal-
ing, a programmable de-de converter may be used. 
Probably, the most efficient approach in use today is the 
buck converter circuit. These are well known in the art. 
[0005) Voltage scaling as a function of temperature 
has been incorporated into the Intel Pentium product 
family as a technique to achieve high performance at 
varying operating temperatures and process comers. It 
is described in US Patent No. 5,440,520. The approach 
uses an on-chip temperature sensor and associated 
processing circuitry which issues a code to the off-chip 
power supply to provide a particular supply voltage. The 
process variation information is hard-coded into each 
device as a final step of manufacturing. This approach 
has the disadvantage of costly testing of each chip to 
determine its variance from nominal processing. Sever-
al manufacturers make Pentium-compatible de-de con
verter circuits, which are highlighted in "Powering the 
Big Microprocessors•, by B. Travis, EON, August 15, pp. 
31-44, 1997. 
[0006) Recently, there has been considerable interest 
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cates tasks to the individual processors to equalize 
processing load among the chips, then the controller 
lowers the clock frequency on the chip to as low a level 

40 as possible while assuring proper operation, and finally 
reduces the supply voltage. Further improvement is 
possible by controlling the supply voltage of individual 
processing elements within the multi-processor chip, as 
well as controlling the supply voltage of other elements 

45 in the system within which the multi-processor chip op-
erates. 

Brief Description of the Drawings 

50 [0009] 

55 

2 

FIG. 1 illustrates the maximum operating frequency 
that is achievable with a 0. 35µm technology CMOS 
chip as a function of supply voltage; 

FIG. 2 presents a block diagram of a multi-proces
sor chip with supply voltage control in accordance 
with the principles disclosed herein; 

' 
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FIG. 3 shows the relationship between the voltage 
control clock, Clk, of FIG. 2, the clock applied to the 
processing elements of FIG. 2, Clk-L. and the sup
ply voltage applied to the processing elements, V dd 

-local: and 

FIG. 4 depicts the block diagram of a multi-proces
sor chip with supply voltage control that is individual 
to each of the processing elements. 

Detailed Description 

(0010) FIG. 2 depicts a block diagram of a multi-proc
essor chip. It contains processing elements (PEs) 100, 
101, 102, 103, ... 104, and each PE contains a central 
processing unit (CPU) and a local cache memory (not 
shown). A real-time operating system resides in PE 100 
and allocates tasks to the other PEs from a mix of many 
digital signal processing applications. The load ofthe 
FIG. 2 system is time varying and is dependent on the 
applications that are being executed at any given time. 
For example, a set-top-box for a multimedia broadband 
access system might need to receive an HDTV signal. 
It could also be transmitting data from a computer, to the 
Internet, and responding to button requests from a re
mote control handset. Over time, this dynamic mix of 
applications places different load requirements on the 
system. 
[0011) For a maximally utilized system, all of the avail
able processors ought to be operating at full speed when 

·:.·~ satisfying the maximum load encountered by the sys-
?:. tern. At such a time, the power consumption of the mul

tiprocessor chip is at its maximum level. However, as 
the load requirements are lowered, the system should, 
advantageously, reduce its power consumption. It may 
be noted that, typically, computers spend 99% of their 
time waiting for a user to press a key. This presents a 
great opportunity to drastically reduce the average pow
er consumption. The specific approach by which the 
system 0 scales back" its performance can greatly im
pact the realizable power savings. 
(0012) In the FIG. 2 arrangement, in accordance with 
the principles disclosed herein, the applications that 
need to be processed are mapped to the N PEs under 
control of real time operating system (RTOS} executed 
on PE 100. If the number of instructions that need to be 
executed for each task is known and made available to 
the operating system, a scheduler within the operating 
system can use this information to determine the best 
way to allocate the tasks to the available processors in 
order to balance the computation. The intermediate 
goal, of course, is to maximize the parallelism and to 
evenly distribute the load presented to the FIG. 2 system 
among all of the PE's. 
[0013) When an application that is running on the FIG. 
2 system is subdivided into N concurrent task streams, 
as suggested above, each of the PEs become lightly 
loaded. This allows the clock frequency of the PEs to be 
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reduced, and if the task division can be carried out per
fectly, then the clock frequency of the FIG. 2 system can 
be reduced by a factor of N. Reducing the frequency, as 
indicated above, allows reducing the necessary supply 

5 voltage, and reducing the supply voltage reduces the 
system's power consumption (quadratically). To illus
trate, if a given application that is executed on 1 PE re
quires operating the PE at 140MHz, it is known from 
FIG. 1 that the PE can be operated at approximately a 

10 2.7V supply. When the application is divided into two 
concurrent tasks and assigned to two PEs that are de
signed to operate at 140MHz from a 2.7V supply, then 
the PEs can be operated at 70 MHz and at a supply volt
age of 1.8V This reduction in operating voltage repre-

15 sents a power saving of 55%. Of course, it is unlikely 
that an application can be perfectly divided into two 
equal load task streams and, therefore, the 55% power 
saving is the maximum achievable power saving for two 
PEs. 

20 [0014) It should be understood that in the above ex
ample, when two PEs are employed and their operating 
frequency can be reduced to 70 MHz, the indicated re
duction presumes that it is desired to perform the given 
tasks as if there was a single PE that operates at 

25 140MHz. That is, the presumption is that there is acer
tain time when the tasks assigned to the chip must be 
finished. In fact, there might not be any particular re
quirement for when the tasks are to be finished. Alter
natively, a requirement for when the tasks are to be fin-

so ished might not be related to the highest operating fre
quency of the chip. 
(0015) For example, the above-illustrated chip (where 
each of the PEs is designed to operate at 140 MHz) 
might be employed in a system whose basic frequency 

35 is related to 160 MHz. In such an arrangement, dividing 
tasks between the two PEs of the chip and operating 
each of the PEs at 80MHz would be preferable because 
it would be easier to synchronize the chip's input and 
output functions to the other elements in the system. 

40 Thus, in a sense it is the expected completion time for 
the collection of assigned tasks that is controlling, and 
the reduction of frequency from the maximum that the 
chip can support may be controlled by the division of 
tasks that may be accomplished. 

45 (0016] Hence, the operating system of PE 100 needs 
to ascertain the required completion time, divide the col
lection of tasks as evenly as possible (in terms of need
ed processing time), consider the PE with the tasks that 
require the most time to carry out, and adjust the clock 

50 frequency to insure that the most heavily loaded PE car
ries out its assigned tasks within the required completion 
time. Once the frequency is thus determined, a mini
mum supply voltage can be determined. The supply 
voltage determination can be made by reference to a 

55 plot like the one shown in FIG. 1 or, advantageously, by 
evaluating the actual performance of the multiprocessor 
at hand. 
[0017) As indicated above, the operating system can 

3 
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reduce the supply voltage even further by tracking tem
perature and process variations. For example, when the 
chip is nominal in its characteristics, then it can be op
erated along line 20 of FIG. 1. which calls for only 1.5V 
supply when operating at 70MHz. 
[0018) Returning the discussion to FIG. 2, the pro
grammable-frequency clock is generated using an ap
propriately multiplied input reference clock (line 101) via 
a phase lock loop frequency synthesizer circuit 110 
which has a high resolution, e.g., can be altered in in
crements of 5MHz. Advantageously, two clocks are gen
erated by PLL 110 (requiring two synthesizer circuits), 
a Clk clock, and a Clk-L which is 1 frequency step lower 
than Clk when Clk is being increased. For example, in 
a PLL 110 unit that provides 5MHz resolution, when Clk 
is being increased from 75 MHz to 80MHz, the value of 
Clk-L is set to 75MHz. 
[0019] Clk-L is applied to the PEs, while Clk is applied 
to calibration circuit 120, which generates a supply volt
age command. The supply voltage command is applied 
to de-de converter 130 followed by L-C circuit 140 to 
cause the combination of converter 130 and L-C circuit 
140 to create the supply voltage V da'-local, which is fed 
back to calibration circuit 120via line 102. The Vdd-local 
supply voltage is also applied to all of the PEs ( excluding 
perhaps the operating system ~E 100). 
[0020] The reason for having the frequency Clk-L lag 
behind the frequency Clk is that the clock frequency ap
plied to the PEs should not be increased prior to the sup
ply voltage being increased to accommodate the higher 
frequency. Otherwise. the PEs might fail to perform 
properly. Circuit 120 observes the level on line 102 to 
determine whether it corresponds to the voltage neces
sary to make PEs 100-104 operate properly (described 
below), and it also waits till the signal on line 102 is sta
ble (following whatever ringing occurs at the output of 
L-C circuit 140. The signal on line 121 provides informa
tion to PE 100 (yes/no) to inform the operating system 
of when the supply voltage is stable. When the voltage 
is stable and Clk has reached the required frequency, 
the operating system sets Clk-L to Clk and then changes 
the task allocation on the PEs to correspond to that 
which the PEs were set up to accommodate. 
[0021] FIG. 3 demonstrates the timing associated 
with increasing Clk, Clk-L and V dalocal when a new task 
is created and the load on the multiprocessor is thus in
creased, and the timing associated with decreasing Clk, 
Clk-L and V dolocal when the load on the multiprocessor 
is decreased. Specifically, it shows the system operating 
at 70MHz from a 1.BV supply when the load is increased 
in three steps to 140MHz. When the 2. 7V supply is sta
ble, as shown by the supply voltage plot, the new task 
is enabled for execution. Some time thereafter accord
ing to FIG. 3, a task completes, which reduces the load 
on the multiprocessor. The reduced load permits lower
ing the clock frequency to 100MHz and lowering the 
supply voltage to 2.1 V This, too, is accommodated in 
steps (two steps, this time), with Clk-L preceding Clk to 
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insure, again, that the PEs continue to operate properly 
while the supply voltage is decreased. 
[0022] Calibration block 120 can use one of several 
techniques to determine the voltage required to operate 

5 the circuit at a given clock frequency. One technique is 
given in Koruda et al article. Recognizing that each of 
the PEs (101-104) has a critical path which controls the 
ultimate speed of the PE, block 120 uses two copies of 
that portion of the PE circuit that contains the critical 

10 path of the PE circuit, with one of the copies being pur
posely designed to be just slightly slower. Both of the 
copies are operated from clock signal Clk and from the 
Vdd"local supply voltage of line 102, and that voltage is 
adjusted within block 120 so that, while operating at fre-

15 quency Clk, the slightly slower PE fails to operate prop
erly while the other PE does operate properly. This guar
antees that the PE's are operating from a supply voltage 
that is "just above• the point at which they are likely to 
fail. Since the two critical path copies within element 120 

20 experience the same variations in temperature as do 
PEs 101-104, the V do local supply voltage appropriately 
tracks the temperature variations as well as the different 
operating frequency specifications. 
[0023] The FIG. 2 system uses the operating system 

25 to react to variations in the system load. As more tasks 
are entered into the "to-do" list, the operating system of 
PE 1 00 computes the correct way to balance the addi
tional computational requirements and allocates the 
tasks to the processors. It then computes the required 

30 operating frequency. 
[0024] It is noted that the frequency is gradually pro
grammed into the system (as shown by the stepped 
changes in FIG. 3). This prevents excessive noise on 
the V def-local supply voltage and possible circuit failure. 

35 For example, if the system is operating at 50MHz and it 
needs to operate at 75MHz, the clock frequency is in
creased slowly, perhaps even as slowly as in 5MHz in
crements. In addition, as indicated above, the Vdd-local 
supply voltage is increased ahead of increasing the fre-

40. quency of the clock the operates the PEs, when in
creased processing capability is desired, and the clock 
is reduced ahead of reducing the supply voltage when 
reduced processing capability will suffice. 
[0025] Of course, Vdd -local can only be reduced so-

45 far before the circuits start to fail, at which point the op
erating system employs gated clocking techniques to 
"shut down• PEs that are not needed. Of course, the fact 
that supply voltage V def-local varies as a function of load 
should be accounted for in the interface between the 

50 PEs 101-104 and PE 100 (as well as in the interface 
between the multiprocessor chip and the •outside 
world". This is accomplished with level converter 150, 
which is quite conventional. It basically converts be
tween the voltage level of PEs 101-104 and the voltage 

55 level of PE 100. 

4 

[0026] The notion of adjusting operating frequency to 
load and adjusting supply voltage to track the operating 
frequency can be extended to allow each PE to have its 
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own supply voltage. The benefit of this approach for 
some applications becomes apparent when it is realized 
that the chip-wise voltage scaling is most effective when 
the load of the computation can be evenly distributed 
across all of the PEs. In some applications, however. 
one may encounter tasks that cannot be partitioned into 
concurrent evenly-loaded threads and. therefore, some 
PE within the multiprocessor would require a higher op
erating frequency and a higher operating voltage. This 
would require raising the frequency and voltage of the 
entire multiprocessor chip. 
(0027] A separate power supply for each PE in a chip 
overcomes this limitation by allowing the operating sys-
tem to independently program the lowest operating fre
quency and corresponding lowest supply voltage for 
each PE. The architecture of such an arrangement is 
shown in FIG. 4. Each PE in FIG. 4 needs an independ-
ent controller that performs the functions of PE 100 (ex
cept it does not divide tasks among PEs). As shown in 

5 

tion is called, more information is stored in the fast mem
ory, until that memory is filled. Thereafter. when a new 
application is called. some of the information in the fast 
memory is discarded, some other information is placed 
in the slower hard drive, and the released memory is 
populated with the new application. It is possible to an
ticipate that memory stored in the fast memory is so old 
as to be unlikely to be accessed before a new applica
tion is called. When so anticipated, some of the fast 

10 memory can be released (storing some of the data that 
needed to be remembered) at a leisurely pace. That is, 
lower clock frequency can be employed in connection 
with the fast memory and the hard drive, with a corre
sponding lower supply voltage, resulting in an overall 

15 power saving in both the memory's operation and in the 
operation of the hard drive. 
(0031) The above description illustrated the principles 
of this invention, but it should be realized that a skilled 

FIG. 4, all of the controllers are embodied in a single 20 

controller 200, which may be just another processing el
ement of the integrated circuit that contains the other 
processing elements. Each processing element also re
quires a calibration circuit like circuit 120, and a voltage 
converter circuit like circuits 130 and 140. It also has a 25 

PE 200 that assigns the tasks given to the multi-proc
essor chip of FIG. 4 among the PEs. 

artisan may easily make various modifications and im
provements that are within the scope of this invention 
as defined by the appended claims. For example, in one 
of the embodiment disclosed above all of the PEs in a 
multi-processor chip are subjected to a single controlled 
supply voltage. In another embodiment disclosed above 
each of the PEs in a multi-processor chip is subjected 
to its own, individually controlled, supply voltage. It 
should be realized, however, that a middle ground is al
so possible; i.e., the PEs of a multi-processor chip can 
be divided into groups, and each group of PEs can be 

[0028) It may be noted that if the frequencies at which 
the individual PEs operate differ from one another and 
from other elements within the system where the multi
processor .chip is employed, there is an issue of syn
chronization that must be addressed. That is, a synchro
nization schema must be implemented when there is a 
need to communicate data between PEs (or with other 
system elements) that operate at different frequencies. 
It is possible to arrange the frequencies so that the col
lection of tasks that are assigned to the multiprocessor 
is completed at a predetermined time. In such a case, 

30 arranged to operate from its own controlled supply volt
age. To cite another example, the FIG. 2 embodiment 
employs two almost identical critical path circuits to es
tablish the minimum supply voltage. Alternatively, the 
voltage may be set in accordance with a preset frequen-

35 cy-voltage relationship that is not unlike the one depict
ed in FIG. 1. 
[0032) It should also be noted that level converter 150 
is interposed in FIG. 2 between PE 100 and the other 

the synchronization problem of the multiprocessor vis
a-vis other elements within the system where the multi- 40 

processor is employed is minimized. However, that 
leaves the issue of synchronizing the exchange of data 
among the PEs of a multiprocessor chip. 

PEs because PE 100 is operating off Vdd PE 100 can 
also be operated off Vdd-local, in which case the level 
converter is interposed between PE 100 and the inpuU 
output port of the FIG. 2 circuits that interacts with PE 
100. 

(0029) To effect such synchronization, each PE within 
the FIG. 4 arrangement is connection to an arrangement 
comprising elements 150 and 160. Level converter 150 
converts the variable voltage swings of the PEs to a 
fixed level swing, and network 160 resolves the issue of 
different clock domains. 
[0030) The principfes disclosed above for a multiproc
essor is extendible to other system arrangements. This 
includes systems with a plurality of separate processor 
elements that operate at different frequencies and op
erating voltages, as well as components that are not typ
ically thought of as processor elements. For example, 
there is a current often-used practice to maintain pro
gram code and data for different applications of a per
sonal computer in a fast memory. As each new applica-
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[0033) It should further be noted that the power supply 
45 circuit need not have any elements outside the circuit 

itself (as depicted in FIG. 2). A skilled artisan would be 
aware that circuit design exists that can be manufac
tured wholly within an integrated circuit. 
[0034) Yet another modification may be implemented 

so by discarding the two-step application of voltages and 
frequencies of FIG. 3 when appropriate timing condi
tions are met. 

55 Claims 

1. 

5 

A method for controlling power consumption of a 
system sub-circuit comprising the steps of: 
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ascertaining time allotted for carrying out an as- a controller, responsive to an applied task and 
signed task; to a specification for a time interval that may be 
determining a lowest frequency at which or devoted to executing said task, for developing 
above which the sub-circuit must operate in or- a frequency of operation for said processor that 
der to complete execution of the assigned task 5 is the lowest frequency of operation that allows 
within the allotted time; and completion of said applied task within said time 
based on characteristics of the sub-circuit, set- interval; 
ting a supply voltage that is applied to the sub- a calibration circuit responsive to said controller 
circuit to a lowest level that insures proper op- for directing creation of a supply voltage for said 
eration of the sub-circuit at the determined fre- 10 processor, and 
quency. a power supply responsive to said calibration 

circuit, for developing said supply voltage for 
2. The method of claim 1, carried out in a multiproces- said processor and applying said supply volt-

sor sub-circuit, wherein said assigned task compris- age to said processor; 
es a plurality of sub-tasks, the method further com- 15 

prising the step of wherein said controller directs said processor 
to execute said task after said supply voltage is ap-

apportioning said sub-tasks among processors plied to said processor and the frequency of a clock 
of said multiprocessor sub-circuit, resulting in applied to said processor is set to said lowest fre-
one of said processors carrying the largest load 20 quency of operation that allows completion of said 
of sub-tasks processing, compared to the sub- applied task within said time interval. 
tasks processing load of others of said proces-
sors, where 5. The circuit of claim 4 further comprising a level con-
said step of apportioning is executed prior to verter circuit interposed between inpuVoutput ports 
said step of determining, and 25 of said circuit and said processor, to convert voltag-
said step of determining ascertains the lowest es levels passing between said inpuVoutput ports 
frequency at which the processor carrying the and.said processor. 
largest load of sub-tasks processing may aper-
ate in order to complete its assigned sub-tasks 6. The circuit of claim 4 wherein said controller in-
processing within the allotted time. 30 eludes a generator of clock signals that develops a 

first clock signal having a first frequency and applied 
3. The method of claim 2 further comprising the steps to said calibration circuits, and a second clock sig-

of: nal having a second frequency applied to said proc-
essor, wherein the second frequency can be set to 

determining a new lowest frequency, when a 35 said first frequency or to a lower frequency. 
new task is assigned, at which or above which 
the sub-circuit must operate in order to com- 7. The circuit of claim 4 wherein said task includes a 
plate execution of the assigned task within the plurality of sub-tasks, said processor comprises a 
allotted time; plurality of processing elements, said controller par-
comparing the lowest frequency to the new low- 40 titians said sub-tasks among said processing ele-
est frequency to detennine whether a new op- ment and develops said frequency of operation for 
erating frequency should be set for said sub- said processor based on said partitioning. 
circuit; 
when said step of comparing determines that 8. The circuit of claim 7 wherein said controller devel-
the new lowest frequency may be lower than 45 ops said frequency of operation for said processor 
said lowest frequency, reducing the frequency by evaluating the lowest frequency of operation for 
at which said sub-circuit is set to operate and, a most-burdened processing element that would 
thereafter, reducing the supply voltage that is still complete execution within said time interval, 
applied to the sub-circuit; and wherein the most-burdened processing element is 
when said step of comparing determines that 50 a processing element to which sub-tasks are allo-
the new lowest frequency must be higher than cated that require, in the aggregate, the most 
said lowest frequency, increasing the supply processing time. 
voltage that is applied to the sub-circuit and, 
thereafter, increasing the frequency at which 9. The circuit of claim 4 wherein said processor com-
said sub-circuit is set to operate to said new 55 prises N processing elements, said controller com-
lowest frequency. prises N controller sub-modules, said calibration 

circuit comprises N calibration circuit sub-modules, 
4. A circuit that includes a processor, comprising: and said power supply comprises N power supply 
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modules. and wherein 
the i-th calibration circuit sub-module is re

sponsive to the i-th controller sub-module and di
rects the i-th power supply module. the i-th power 
supply module provides power to the i-th process- 5 

ing element and the i-th processing element is re
sponsive to the i-th controller sub-module. 

10. The apparatus of claim 9 further comprising a 
processing element for accepting said task and, 10 

when Said task comprises a plurality of sub-tasks, 
for partitioning said sub-tasks among the N 
processing elements. 

11. The apparatus of claim 9 further comprising a level 15 

converter associated with each of said processing 
elements and coupled to input/output ports of said 
associated processing elements. 

12. A circuit comprising: 20 

a controller processing element; 
a plurality of task-handling processing ele-
ments; 
a calibration circuit responsive to said controller 25 

processing element for directing creation of a 
supply voltage for said processor; and 
a power supply circuit, responsive to said cali-
bration circuit, for developing a supply voltage 
for said task-handling processing elements; 30 

wherein said controller processing element di-
rects said task-handling processing elements 
to execute tasks at a selected processing fre-
quency. 

35 

13. A method for operating a processor comprising the 
step of applying a supply voltage to said processor 
as a function of frequency necessary to operate 
said processor to complete an assigned task within 
an assigned time interval. 40 

14. The method of claim 13 wherein said function sub-
stantially minimizes power consumption in said 
processor. 

45 

50 

55 

7 
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09/694,433 
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Chun Cao 
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2115 
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earned patent term adjustment. See 37 CFR 1. 704(b). 
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4)1:8J Claim{s) 1-37is/are pending in the application. 
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5)0. Claim(s) __ is/are allowed. 

6)1:8J Claim{s) 1-18 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim{s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0_ The drawing{s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or {f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau {PCT Rule 17.2(a}). 

*Seethe attached detailed Office action for a list of the certified copies not received. 
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1) 0 Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) l:8J lnfonnation Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date·3f25105. 

4) 0 Interview Summary (PTO-413) 
Paper No{s)/Mail Date. __ . 

5) 0 Notice of lnfonnal Patent Application {PTO-152) 
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U.S. Patent and Trademark Office 
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DETAIL ACTION 

1. Claims 1-37 are presented for examination. Claims 19-37 are newly added 

claims and presented for examination. 

Page 2 

2. The text of those applicable section of Title 35, U.S. Code not included in this 

action can be found in the prior Office Action. 

Election/Restrictions 

3. Newly submitted claims 19-37 are directed to an invention that is independent or 

distinct from the invention originally claimed for the following reasons: 

Original claims 1-18, drawn to: reducing power utilized by a processor, and reducing 

core voltage to the processor to a value sufficient to maintain state during the mode in 

which system clock is disable, classified in class 713, subclass 322. 

Newly added claims 19-37, drawn to: a computer system has a first transition time and 

second transition for transitioning from sleep voltage to an operating voltage, wherein 

the first transition time is greater than an allowed time, classified in class 713, subclass 

310. 

a. These inventions have acquired a separate status in the art as shown by their 

different classification; 

b. The search required for one Group is not required for the other Groups for the 

reasons above restriction for examination purpose as indicated is proper. 

Since applicant has received an action on the merits for the originally presented 

invention, this invention has been constructively elected by original presentation for 

prosecution on the merits. Accordingly, claims 19-37 are withdrawn from consideration 
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as being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 

821.03. 

Page 3 

4. The rejections are respectfully maintained and reproduced infra for applicant's 

convenience. 

5. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

. Orton et al. (Orton), US patent no. 6,118,306, in view of "Re: AX64Pro or AK72?", 

NewsReader, June 15, 2000, pages 1-2; (hereinafter, "Newsreader"). 

Orton is a prior art reference cited by applicant in IDS paper no. 6. 

As per claim 1 , Orton teaches a method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode in 

which system clock to the processor is disabled [col. 2, lines 44-60]; and 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode of which system clock is disable [col. 3, lines 10-20]. 

Orton does not explicitly teach that the value of the core voltage is not sufficient 

to maintain processing activity in said processor. In other words, Orton does not teach 

reducing the core voltage to one Volt or less during deep sleep mode. 

Newsreader teaches of reducing the core voltage to one Volt or less during deep 

sleep mode [page 2, paragraph 3]. Therefore, Newsreader teaches that the value of the 

core voltage is not sufficient to maintain processing activity in said processor. 
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It would have been obvious to one of ordinary skill in the art at time the invention 

to combine the teachings of Orton and Newsreader because they are both directed to 

the problem of reducing the power consumption of a processor core, and the specify 

teachings of Newsreader stated above would improve power consumption by further 

reducing the core voltage to a minimum supported voltage. 

As per claim 2, Orton teaches of determining the processor is transitioning from a 

computing mode to a mode in which system clock to the processor is disabled 

comprises monitoring a stop clock signal [col. 2, lines 44-60; col. 5, lines 4-11; col. 7, 

lines 38-43]. 

As per claim 3, Orton teaches of reducing an output voltage providing by a 

voltage regulator furnishing core voltage to the processor and providing a feedback 

signal to the voltage regulator to reduce its output voltage below a specified output 

voltage [col. 2, lines 24-27; col. 3, lines 10-19; col. 7, lines 14-19, 44-58]. 

6. Claims 4, 12 and 14-18 are rejected under 35 U.S.C. 103 (a) as being 

unpatentable over Orton et al. (Orton), US patent no. 6,118,306 in view of Applicant 

Admitted Prior Art (AAPA). 

7. As per claim 4, Orton teaches that a method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode is 

which system clock to the processor is disabled [col. 2, lines 44-60]; 
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reducing core voltage to the processor to a value sufficient to maintain state 

during the mode of which system clock is disable by [col. 3, lines 10-20]: 

furnishing an input to reduce an output voltage provided by a voltage regulator 

furnishing core voltage to the processor [col. 2, lines 24-27; col. 3, lines 10-19; col. 7, 

lines 14-19, 44-58]; and 

providing a control signal to the voltage regulator to reduce its output voltage 

below a specified output voltage [col. 2, lines 24-27; col. 3, lines 10-19; col. 7, lines 14-

19, 44-58]. 

Orton does not explicitly teach of providing a feedback to the voltage regulator. 

AAPA teaches of providing a feedback to the voltage regulator [page 5, lines 6-

9]. 

It would have been obvious to one of ordinary skill in the art at time the invention 

to combine the teachings of Orton and AAPA because the specify teachings of AAPA 

stated above would allow the processor to run stable and reliable by adjusting the core 

voltage accordingly. 

As per claim 18, Orton teaches that the output voltage to which said voltage 

regulator is reduced depends upon output voltage of said voltage regulator prior to 

furnishing the input to reduce the output voltage provided by the voltage regulator [col. 

7, lines 14-58]. 

8. As per claim 12, Orton discloses a circuit [fig. 5] for providing a regulated voltage 

to a processor comprising: 
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a voltage regulator [52, fig. 1, fig. 5] having: an output terminal [col. 7, lines 50-

51; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52) providing a selectable voltage [col. 3, lines 10-12; col. 7, lines 

28-31, 46-47, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 5; col. 7, lines 52-55; "the voltage interface provided the 

control logic portion 400 allows the voltage regulator 52 to change settings", inherently, 

there is an input terminal in the voltage regulator 52] for receiving signals indicating the 

selectable voltage level; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 7, lines 50-65], 

means for reducing the selectable voltage below a level provided by the voltage 

regulator [col. 7, lines 50-65]. 

Orton does not explicitly disclose a voltage regulator feedback circuit and a 

voltage divider network. 

AAPA discloses a voltage regulator including a voltage regulator feedback circuit 

and a voltage divider network [page 5, lines 6-9]. 

It would have been obvious to one of ordinary skill in the art at time the invention 

to combine the teachings of Orton and AAPA because the specify teachings of AAPA 

stated above would allow the processor to run stable and reliable by adjusting the core 

voltage accordingly. 
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9. As per claim 14, is contained same limitations as set forth in claim 12. Therefore, 

same rejection is applied. 

As per claim 15, Orton teaches that the first voltage is for operating the processor 

in a computing mode and the second voltage is a level less than that for operating the 

processor in the computing mode [col. 7, lines 50-65]. 

As to claims 16 and 17, AAPA discloses that the feedback circuit comprises a· 

voltage divider [page 5, lines 6-9]. 

10. Claims 5-11 and 13 are rejected under 35 U.S.C. 102 (a) or 102(e) as being 

anticipated by Orton et al. (Orton), US patent no. 6,118,306. 

As per claim 5, Orton teaches a method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode is 

which system clock to the processor is disabled [col. 2, lines 44-60]; 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode of which system clock is disable; [col. 3, lines 10-20]; and 

transferring operation of a voltage regulator furnishing core voltage in a mode in 

which power is dissipated during reductions in core voltage to a mode in which power is 

saved during a voltage transition when_ it is determined at a processor is transitioning 

from a computing mode to a mode is which system clock to the processor is disabled 

[col. 2, lines 11-27, 44-65; col. 7, line 59-col. 8, line 5]. 

As per claim 6, Orton teaches of returning the voltage regulator to its original 

mode of operation [col. 3, lines 10-14; col. 7, lines 51-58; col. 8, lines 54-65]. 
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11. As per claim 7, Orton discloses a circuit [fig. 5] for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, fig. 1, fig. 5] having: an output terminal [col. 7, lines 50-

51; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 10-12; col. 7, lines 

28-31, 46-47, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is changing"); 

input terminal [fig. 5; col. 7, lines 52-55; "the voltage interface provided the 

control logic portion 400 allows the voltage regulator 52 to change settings" , inherently, 

there is an input terminal in the voltage regulator 52) for receiving signals indicating the 

selectable voltage level; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 7, lines 50-65], 

wherein the level less than that for operating the processor in a computing mode is 

sufficient to maintain state of the processor [col. 2, lines 44-65; col. 3, lines 10-20; col. 

7, line 59-col. 8, line 5]. 

As per claim 8, Orton discloses that the voltage regulator comprises means for 

accepting binary signals [LO/HI signals] indicating different voltage level [fig. 5; col. 7, 

lines 20-37, 63-65; "A signal VR_LO/Hl# ... adjust the voltage level supplied by the 

voltage regulator 52 up or down"]. 

As per claim 9, Orton discloses that the voltage regulator comprises: 
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Selection circuitry; means for furnishing a plurality of signals at the input to the 

selection circuitry and means for controlling the selection by the selection circuitry [fig. 

3A] [col. 5, lines 38-55]. 

As per claim 10, Orton discloses a multiplexor [col. 5, lines 44-45; fig. 3A] and 

means for controlling the selection by the selection circuitry including a control terminal 

for receiving signals indicating a system clock to the processor is being terminated [col. 

5, lines 38-65]. 

1-2. As per claim 11, Orton discloses a circuit [fig. 5) for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, fig. 1, fig. 5) having: an output terminal [col. 7, lines 50-

51; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 10-12; col. 7, lines 

28-31, 46-47, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage l~vel from the voltage regulator 52 is changing"]; 

input terminal [fig. 5; col. 7, lines 52-55; "the voltage interface provided the 

control logic portion 400 allows the voltage regulator 52 to change settings" , inherently, 

there is an input terminal in the voltage regulator 52] for receiving signals indicating the 

selectable voltage level; 

means for providing signal-at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 7, lines 50-65], 
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means for reducing the selectable voltage below a lowest level the voltage 

regulator is specified to output [col. 7, lines 50-65]. 

13. As per claim 13, Orton discloses a circuit [fig. 5) for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, fig. 1, fig. 5] having: an output terminal [col. 7, lines 50-

51; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 10-12; col. 7, lines 

28-31, 46-47, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 5; col. 7, lines 52-55; "the voltage interface provided the 

control logic portion 400 allows the voltage regulator 52 to change settings" , inherently, 

there is an input terminal in the voltage regulator 52] for receiving signals indicating the 

selectable voltage level; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 7, lines 50-65), 

circuitry for conserving charge [battery 60] stored by the voltage regulator when 

the selectable voltage decreases; and means for enabl_ing the circuitry for conserving 

charge stored by the voltage regulator when the selectable voltage decreases [col. 7, 

lines 28-58]. 

Response to Arguments 
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14. Applicant's arguments filed on 3/25/05, which have been fully considered but 

they are not persuasive. 

15. In the remarks, Applicants argued that 1) Orton fails to teach, disclose or suggest 

as to whether or not, in this mode, a processor would be capable of processing activity 

based on the mode's processor voltage; and Newsreader is silent as to whether or not 

the processor is clocked in deep-sleep mode. 2) Orton is silent as to operate the voltage 

regulator in a mode in which power is dissipated to a mode in which power is saved. 3) 

Orton is silent as to cause the voltage regulator to output a voltage below a lowest level 

the voltage regulator is specified to output. 

16. The examiner respectfully traverses the argument for the following reasons: 

As to point 1 ): Orton does not explicitly teach the· limitation. However, there is no 

claim language directed to the above limitation. Orton teaches the limitation as set forth 

in claim 1 of reducing core voltage to the processor to a value sufficient to maintain 

state during the mode [C3 state] of which system clock is disable ["the external clock is 

stopping"; col. 3, lines 10-20]. Also, Orton teaches that in a deep-sleep state (C3 state), 

an external clock to the processor is stopped [col. 2, lines 55-57]. Newsreader discloses 

that a processor is operating a deep-sleep state. It would have been obvious to one of 

ordinary skill in the art at time the invention based on Orton's teachings as state above, 

the clock of the processor is stopped in deep-sleep mode in Newreader's system. 

Furthermore, Newsreader teaches that the value [1.0 volt] of the core voltage is not 

sufficient to maintain processing activity in said processor [page 2, paragraph 3]. 
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As to point 2): Orton teaches of operating the voltage regulator in a mode in 

which power is dissipated to a mode in which power is saved ["the processor's core 

voltage level may be reduced since power consumption is proportional to the square of 

the supply voltage level"; col. 2, lines 11-27, 44-65; col. 7, line 59-col. 8, line 5]. 

As to point 3): Orton teaches of causing the voltage regulator to output a voltage 

below a lowest level the voltage regulator is specified to output [col. 7, lines 50-65]. 

Also see detailed rejection indicated above. 

17. THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded 

of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the ev~nt a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Chun Cao whose telephone number is 571-272-3664. 

The examiner can normally be reached on Monday-Friday from 7:30 am-4:00 pm. 

MICROCHIP TECH. INC. - EXHIBIT 1014 
MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 331



Application/Control Number: 09/694,433 

Art Unit: 2115 

Page 13 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thomas C. Lee can be reached on 571-272-3667. The fax phone number 

for the organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application should 

be directed to the Group receptionist whose telephone number is 571-272-2100. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

Chun Cao 

June 7, 2005 
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Interview Summary 

Application No. 

09/694,433 

Examiner 

Chun Cao 

All participants (applicant, applicant's representative, PTO personnel): 

(1) Chun Cao. 

(2) Neal Osborn. 

Date of Interview: 07 November 2005. 

Type: a)l:8] Telephonic b)O Video Conference 

(3)_·_. 

(4) __ . 

c)D Personal [copy given to: 1 )0 applicant 2)0 applicant's representative] 

Exhibit shown or demonstration conducted: d)O Yes 
If Yes, brief description: __ . 

Claim(s) discussed: 1.4.5 and 7. 

e)l:8] No. 

Applicant(s) 

READ ET AL. 

Art Unit 

2115 

Identification of prior art discussed: US patent 61118,306: "Re: AX64Pro or AK72?", NewsReader: AMD Athlon 
Processor Module Data Sheet . 

Agreement with respect to the claims f)D was reached. g)O was not reached. h)l:8] N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: Final reiection was discussed. Applicant argued that the cited references do not 
teach the claimed limitations in claims 1. 4, 5 and 7. Examiner agreed to further review the cited references in light of 
today's discussion. and then further discuss the claims in the next interview. 

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

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

Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. 

U.S. Patent and Trademark Office 
PTOL-413 (Rev. 04-03) 

Examiner's signature, if required 

Interview Summary PaperNo.20051107 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record. 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. · 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 

Name of applicant 
Name of examiner 
Date of interview 
Type of interview (telephonic, video-conference, or personal) 
Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
An indication whether or not an exhibit was shown or a demonstration conducted 
An identification of the specific prior art discussed 
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary: 
The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the. examiner. 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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!ff Attorney Docket No.: TRAN-P059 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
erV1ce in an enve ope 
0, on the below date 

11/23/05 KATHERINE RINALDI 

In re Application of: Andrew Read, Sameer Halapete and Keith Klayman 

Application No.: 09/694, 433 

Filed: 10/23/00 

Confirmation No.: 3072 

Examiner: CAO, CHUN 

Art Unit: 218 5 

For: SAVING POWER WHEN IN OR TRANSITIONING TO A STATIC MODE OF A PROCESSOR 
(AS AMENDED) 

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

AMENDMENT TRANSMITTAL 

1 . Transmitted herewith is an amendment for this application 

x Transmitted herewith is a response to an office action for the above identified patent application. 
( ........ t...... sheets) 

2. Applicant is other than a small entity 

Extension of Term 

3. The proceedings herein are for a patent application and the provisions of 37 C.F.R. 1.136 apply. 

(a) [X] Applicant petitions for an extension of time under 37 C.F.R. 1.136 
(fees: 37 C.F.R. 1.17(a)-(d) for the total number of months checked below:) 

Extension 
[ ] one month 
[ ] two months 
[ X ] three months 
[ ] four months 

Fee 
$120.00 

• $450.00 
$1,020.00 
$1,590.00 

Fee $1,020 oo 
If an additional extension of time is required, please consider this a petition therefor. 

(b) [ l 

1 of 2 

Applicant believes that no extension of term is required. However, this conditional petition is 
being made to provide for the possibility that applicant has inadvertently overlooked the 
need for a petition for extension of time. · 

rev. 11/98 kgr 
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Attorney Docket No.: TRAN-P059 

Fee Calculation 

4. The fee for claims (37 C.F.R. 1.16(b)-(d)) has been calculated as shown below: 

(for other than a small entity) 
Highest Number 

Fee Items Claims of Claims Present 
Remaining After Previously Paid Extra Claims 

Amendment For 
Total Claims 18 - 37 = 
Independent Claims 8 - 8 = 
Multiple Dependent Claim Fee (one or more, first added by this 
amendment) 
Total Fees 

PAYMENT OF FEES 

5. The full fee due in connection with this communication is 
provided as follows: 

0 
0 

Fee Rate 

X $50. 00 
X $200.00 
$300.00 

[ x ] The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.: 23-0085 
A duplicate copy of this authorization is enclosed. 

[ x ] A check in the amount of SL 020. oo 

[ ] Charge any fees required or credit any overpayments associated with this filing to Deposit 
Account No.: 23-0085. 

Total 

$0.00 
$0.00 
$0.00 

$0.00 

Please direct all correspondence concerning the above-identified application to the following 
address: 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Confirmation No.: 45590 

Respectfully submitted, 

Date: __ /.--r~/4-~_1.f_,,,,_/4_z:,n,_-_S-___ _ By:~ 
AnthonyC.urabito 
Reg. No. 35,295 

2 of 2 rev. 11/98 kgr 
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o \ t' E N-P059 PATENT 
~ 

. ~O~ '}, S l~~) ~ 
~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Read, et al. 

Serial: 

Filed: 

09/694,433 

October 23, 2000 

Group Art Unit: 2115 

Examiner: Cao, Chun 

For: STATIC POWER CONTROL (As Filed) 

Honorable Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

RESPONSE 

Dear Sir: 

In response to the Office Action mailed June 9, 2005 in the above 

captioned case, Applicants respectfully request the Examiner to consider the 

following remarks. 

11/29/2005 HNARZI1 00000022 09694433 

01 FC:1253 1020.00 OP 

TRAN-P059/ACM/NAO 
Examiner: Cao, C. 1 

Serial No.: 09/694,433 
Group Art Unit: 2115 
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REMARKS 

Claims remaining in the present application are 1-18. The Applicants 

respectfully request reconsideration of the above captioned patent application. 

Examiner Interview Summary 

On November 7, 2005, Applicants' representatives conducted an 

Examiner Interview with Examiner Cao via telephone. The cited prior art and 

the current rejection were discussed. Applicants agreed to submit the instant 

response. 

Applicants thank Examiner Cao for the interview. 

35 u.s.c. §102 

Claims 5-11 and 13 are rejected under 35 U.S.C. §102(a) or (e) as being 

allegedly anticipated by Orton et al., U.S. 6,118,306 ("Orton"). Applicants have 

carefully reviewed the cited reference and respectfully assert that Orton does not 

anticipate or render obvious embodiments in accordance with the present invention 

as recited in Claims 5-11 and 13. 

Applicants respectfully request reconsideration of this rejection. 

TRAN-P059/ACM/NAO 
Examiner: Cao, C. 2 
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35 u.s.c. § 103 

Claims 1-3 are rejected under 35 U.S.C. §103(a) as being allegedly 

unpatentable over Orton et al., U.S. 6,118,306 ("Orton") in view of "AX.64PRO 

OR AK.72?," Newsreader, June 15, 2000 ("Newsre~der"). Applicants have 

carefully reviewed the cited references and respectfully assert that Orton in view 

of Newsreader does not render obvious embodiments in accordance with the 

present invention as recited in Claims 1-3. 

Applicants respectfully request reconsideration of this rejection. 

Claims 4, 12 and 14-18 are rejected under 35 U.S.C. §103(a) as being 

allegedly unpatentable over Orton in view of Applicant Admitted Prior Art (APA). 

Applicants have carefully reviewed the cited references and respectfully assert 

that Orton in view of AP A does not render obvious embodiments in accordance 

with the present invention as recited in Claims 4, 12 and 14-18. 

Applicants respectfully request reconsideration of this rejection. 

TRAN-P059/ACM/NAO 
Examiner: Cao, C. 3 
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CONCLUSION 

Claims remaining in the present application are 1-18. The Applicants 

respectfully request reconsideration of the above captioned patent application. 

The Examiner is invited to contact Applicant's undersigned representative 

if the Examiner believes such action would expedite resolution of the present 

application. 

Please charge any additional fees or apply any credits to our PTO deposit 

account number: 23-0085. 

Date: 

TRAN-P059/ACM/NAO 
Examiner: Cao, C. 

Respectfully submitted, 

WAGNER, MURAB & HAO LLP 

Reg. No. 35,295 

Two North Market Street 
Third Floor 
San Jose, California 95113 
( 408) 938-9060 

4 
Serial No.: 09/694,433 
Group Art Unit: 2115 
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Office Action Summary 

Application No. 

09/694,433 

Examiner 

Chun Cao 

Applicant(s) 

READ ET AL. 

Art Unit 

2115 

•· The MAILING DA TE of this communication appears on the cover sheet with the correspondence address •• 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
• Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

• Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1. 704(b ). 

Status 

1 )[8] Responsive to communication(s) filed on 28 November 2005. 

2a)O This action is FINAL. 2b)[8] This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8] Claim(s} 1-37 is/are pending in the application. 

4a) Of the above claim(s) 19-37 is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[8] Claim(s} 1-18 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s} __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s} filed on __ is/are: a}O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a}-(d} or (f}. 

a)O All b}O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a}}. 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) [8J Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) 0 lnfom,ation Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date __ . 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of lnfom,al Patent Application (PTO-152) 
6) 0 Other: __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20051209 
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Application/Control Number: 09/694,433 

Art Unit: 2115 

DETAIL ACTION 

1. Claims 1-37 are presented for examination. Claims 19-37 are newly added 

claims and presented for examination. 

Page 2 

2. The text of those applicable section of Title 35, U.S. Code not included in this 

action can be found in the prior Office Action. 

3. Applicant's response for the finality of rejection of the last office action is 

persuasive, therefore the finality of that action is hereby withdrawn, and the prosecution 

on the merit is hereby reopened. 

Election/Restrictions 

4. Newly submitted claims 19-37 are directed to an invention that is independent or 

distinct from the invention originally claimed for the following reasons: 

Original claims 1-18, drawn to: reducing power utilized by a processor, and reducing 

core voltage to the processor to a value sufficient to maintain state during the mode in 

which system clock is disable, classified in class 713, subclass 322. 

Newly added claims 19-37, drawn to: a computer system has a first transition time and 

second transition for transitioning from sleep voltage to an operating voltage, wherein 

the first transition time is greater than an allowed time, classified in class 713, subclass 

310. 

a. These inventions have acquired a separate status in the art as shown by their 

different classification: 

b. The search required for one Group is not required for the other Groups for the 

reasons above restriction for examination purpose as indicated is proper. 
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Since applicant has received an action on the merits for the originally presented 

invention, this invention has been constructively elected by original presentation for 

prosecution on the merits. Accordingly, claims 19-37 are withdrawn from consideration 

as being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 

821.03. 

5. Claims 1-3, 5-11 and 13 are rejected under35 U.S.C.102(e) as being 

anticipated by Pole, II et al. (Pole), US patent no. 6,675,304. 

Pole is a prior art reference cited in prior office action in IDS paper no. 20040917. 

As per claim 1, Pole teaches a method for reducing power utilized by a processor 

[fig. 5] comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode in 

which system clock to the processor is disabled [col. 1, lines 30-34; col. 4, lines 15-32; 

col. 5, lines 10-16]; and 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode in which system clock is disable [col. 4, lines 15-40], wherein said 

value of the core voltage is not sufficient to maintain processing activity in said 

processor [deep sleep state, col. 1, line 30-34). 

As per claim 2, Pole teaches of determining the processor is transitioning from a 

computing mode to a mode in which system clock to the processor is disabled 

comprises monitoring a stop clock signal [col. 4, lines 15-40; col. 5, lines 10-16]. 
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As per claim 3, Pole teaches of reducing core voltage to the processor to a value 

sufficient to maintain state during the state in which system clock is disabled [col. 1, 

lines 30-34] comprises: furnishing an input to reduce an output voltage provided by a 

voltage regulator furnishing core voltage to the processor [col. 3, lines 31-67). 

As per claim 5, Pole teaches a method for reducing power utilized by a processor 

[fig. 5] comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode is 

which system clock to the processor is disabled [col. 1, lines 30-34; col. 4, lines 15-32; 

col. 5, lines 10-16]; 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode of which system clock is disable [col. 4, lines 15-40]; and 

transferring operation of a voltage regulator furnishing core voltage in a mode in 

which power is dissipated during reductions in core voltage to a mode in which power is 

saved during a voltage transition when it is determined at a processor is transitioning 

from a computing mode to a mode is which system clock to the processor is disabled 

[col. 1, lines 30-34; col. 4, lines 15-40; col. 5, lines 10-16]. 

As per claim 6, Pole teaches of returning the voltage regulator to its original 

mode of operation when the value of the core voltage sufficient to maintain state during 

the mode in which system clock is disabled is reached [col. 1, lines 30-34; col. 4, lines 

15-40; col. 5, lines 10-16]. 

6. As per claim 7, Pole discloses a circuit [fig. 2) for providing a regulated voltage to 

a processor comprising: 
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a voltage regulator (52, figures 1, 2] having: an output terminal [col. 3, lines 31-

55; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 43-50, " ... adjust the 

voltage level supplied by the voltage regulator 52 up or down" and "to indicate that the 

voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 2] for receiving signals indicating the selectable voltage level 

(col. 3, lines 31-55]; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 4, lines 2-11], 

wherein the level less than that for operating the processor in a computing mode is 

sufficient to maintain state of the processor [col. 1, lines 30-34; col. 4, lines 15-40; col. 

5, lines 10-16]. 

As per claim 8, Pole discloses that the voltage regulator comprises means for 

accepting binary signals [LO/HI signals] indicating different voltage level [fig. 2; col. 3, 

lines 43-61; "A signal VR_LO/HI# ... adjust the voltage level supplied by the voltage 

regulator 52 up or down"]. 

As per claim 9, Pole discloses that the voltage regulator comprises: 

Selection circuitry, means for furnishing a plurality of signals at the input to the 

selection circuitry and means for controlling the selection by the selection circuitry [fig. 

2; col. 3, lines 31-67]. 

MICROCHIP TECH. INC. - EXHIBIT 1014 
MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 352



Application/Control Number: 09/694,433 

Art Unit: 2115 

Page 6 

As per claim 10, Pole discloses a multiplexor and means for controlling the 

selection by the selection circuitry including a control terminal for receiving signals 

indicating a system clock to the processor is being terminated [fig. 2; col. 3, lines 31-67). 

7. As per claim 11, Pole discloses a circuit [fig. 2] for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, figures 1, 2] having: an output terminal [col. 3, lines 31-

55; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 43-50, " ... adjust the 

voltage level supplied by the voltage regulator 52 up or down" and "to indicate that the 

voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 2] for receiving signals indicating the selectable voltage level 

[col. 3, lines 31-55); 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 4, lines 2-11), 

means for reducing the selectable voltage below a lowest level the voltage regulator is 

specified to output [col. 1, lines 30-34; col. 4, lines 15-40; col. 5, lines 10-16). 

8. As per claim 13, Pole discloses a circuit [fig. 2] for providing a regulated voltage 

to a processor comprising: 
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a voltage regulator [52, figures 1, 2] having: an output terminal [col. 3, lines 31-

55; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 43-50, " ... adjust the 

voltage level supplied by the voltage regulator 52 up or down" and "to indicate that the 

voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 2] for receiving signals indicating the selectable voltage level 

[col. 3, lines 31-55]; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 4, lines 2-11], 

circuitry for conserving charge [battery 60] stored by the voltage regulator when 

the selectable voltage decreases; and means for enabling the circuitry for conserving 

charge stored by the voltage regulator when the selectable voltage decreases [col. 3, 

lines 43-67; col. 4, lines 15-40; col. 5, lines 10-16]. 

9. Claims 4, 12 and 14-18 are rejected under 35 U.S.C. 103 (a) as being 

unpatentable over Pole, 11 et al. (Pole), US patent no. 6,675,304 in view of Applicant 

Admitted Prior Art (AAPA) and "High-speed, Digitally adjusted step-down controllers for 

notebook CPUs" Maxim, July 2000, pages 1-28 (hereinafter "Maxim). 

As per claim 4, Pole teaches a method for reducing power utilized by a processor 

[fig. 5] comprising the steps of: 
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determining that a processor is transitioning from a computing mode to a mode in 

which system clock to the processor is disabled [col. 1, lines 30-34; col. 4, lines 15-32; 

col. 5, lines 10-16]; and 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode in which system clock is disable [col. 4, lines 15-40] by: 

furnishing an input to reduce an output voltage provided by a voltage regulator 

furnishing core voltage to the processor [col. 3, lines 31-67); and 

providing a control signal to the voltage regulator to reduce its output voltage 

below a specified output voltage [col. 4, lines 5-7). 

Pole does not explicitly teach of providing a feedback to the voltage regulator. 

AAPA teaches of providing a feedback to the voltage regulator [Maxim 1711, 

page 10, lines 6-9). 

Furthermore, Maxim teaches a Maxim 1711 is a step-down controller, wherein 

Maxim 1711 is implemented in a computer system to reduce voltage level to a CPU 

core [see page 1). 

It would have been obvious to one of ordinary skill in the art at time the invention 

to combine the teachings of Pole and AAPA because the specify teachings of AAPA 

stated above would allow the processor to run stable and reliable by adjusting the core 

voltage accordingly. 

As per claim 18, Pole teaches that the output voltage to which said voltage 

regulator is reduced depends upon output voltage of said voltage regulator prior to 
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furnishing the input to reduce the output voltage provided by the voltage regulator [col. 

3, lines 43-67]. 

10. As per claim 12, Pole discloses a circuit [fig. 2] for providing a regulated voltage 

to a processor comprising: 

a voltage regulator [52, figures 1, 2] having: an output terminal [col. 3, lines 31-

55; "the output from the voltage regulator 52", inherently, there is an output terminal in 

the voltage regulator 52] providing a selectable voltage [col. 3, lines 43-50, " ... adjust the 

voltage level supplied by the voltage regulator 52 up or down" and "to indicate that the 

voltage level from the voltage regulator 52 is changing"]; 

input terminal [fig. 2] for receiving signals indicating the selectable voltage level 

[col. 3, lines 31-55]; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a voltage of a 

level less than that for operating the processor in computing mode [col. 4, lines 2-11], 

means for reducing the selectable voltage below a level provided by the voltage 

regulator [col. 4, lines 2-11]. 

Pole does not explicitly disclose a voltage regulator feedback circuit and a 

voltage divider network. 

AAPA discloses a voltage regulator including a voltage regulator feedback circuit 

and a voltage divider network [page 10, lines 6-9]. 
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Furthermore, Maxim teaches a Maxim 1711 is a step-down controller with a 

voltage divider network [see page 1], wherein Maxim 1711 is implemented in a 

computer system to reduce voltage level to a CPU core [see page 1 ]. 

It would have been obvious to one of ordinary skill in the art at time the invention 

to combine the teachings of Orton and AAPA because the specify teachings of AAPA 

stated above would allow the processor to run stable and reliable by adjusting the core 

voltage accordingly. 

As per claim 14 is contained same limitations as set forth in claim 12. Therefore, 

same rejection is applied. 

As per claim 15, Pole teaches that the first voltage is for operating the processor 

in a computing mode and the second voltage is a level less than that for operating the 

processor in the computing mode [col. 4, lines 2-7]. 

As to claims 16 and 17, Maxim discloses that the feedback circuit comprises a 

voltage divider [see page 1]. 

Response to Arguments 

11. Applicant's arguments filed on 11 /28/05 have been fully considered but are moot 

in view of new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Chun Cao whose telephone number is 571-272-3664. 

The examiner can normally be reached on Monday-Friday from 7:30 am-4:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thomas C. Lee can be reached on 571-272-3667. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application should 

be directed to the Group receptionist whose telephone number is 571-272-2100. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

Dec 9, 2005 

~ 
CHUNCAO 

PRIMARV EXAMINER 
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Zil,,5 
Attorney Docket No.: TRAN-P059 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I hereby certify that this transmittal of the below described document is being deposited with the United States Postal Service in an 
envelope bearing First Class Postage and addressed to the Commissioner for Patents P.O. Box 1450, Alexandria, VA 22313-1450, 
on the below date of de osit. 
Date of 3/2/06 Name of Person Mina Oliveri 
De osit: Makin the De osit: 

In re Application of: Andrew Read, Sameer Halapete and Keith Klayman 

Application No.: 09/694,433 

Filed: October 23, 2000 

Confirmation No.: 3072 

Examiner: Cao, Chun 

Art Unit: 2115 

For: STATIC POWER CONTROL (As Filed) 

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

AMENDMENT TRANSMITTAL 

1. Transmitted herewith is an amendment for this application 

...... x ...... Transmitted herewith is a response to an office action for the above identified patent application. 

( ··--'··· 2 2 ......... sheets) 
Transmitted herewith are ___ sheets of substitute formal drawings. 
Other: ................. 

2. Applicant is other than a small entity 

Extension of Term 

3. The proceedings herein are for a patent application and the provisions of 37 C.F.R. 1.136 apply. 

(a) [ l Applicant petitions for an extension of time under 37 C.F.R. 1.136 
(fees: 37 C.F.R. 1.17(a)-(d) for the total number of months checked below:) 

Extension 
[ ] one month 
[ ] two months 
[ ] three months 
[ ] four months 
[ ] five months 

Fee 
$120.00 
$450.00 
$1,020.00 
$1,590.00 
$2,160.00 
Fee $ 

If an additional extension of time is required, please consider this a petition therefor. 
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(b) [ x] Applicant believes that no extension of term is required. However, this conditional 
petition is being made to provide for the possibility that applicant has inadvertently overlooked the 
need for a petition for extension of time. 

Fee Calculation 

4. The fee for claims (37 C.F.R. 1.16(b)-(d)) has been calculated as shown below: 

(for other than a small entity) 
Highest Number 

Fee Items Claims of Claims Present 
Remaining After Previously Paid 

Amendment For 
Total Claims 18 - 37 = 
Independent Claims 8 - 8 = 
Multiple Dependent Claim Fee (one or more, first added by this 
amendment) 
Total Fees 

PAYMENT OF FEES 

5. The full fee due in connection with this communication is 
provided as follows: 

Extra 
Claims 

0 
0 

Fee Rate 

X $50-00 
x$200.00 

$360.00 

Total 

$0.00 
$0.00 

$0.00 

[ x ] The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.: 23-0085 . 
A duplicate copy of this authorization is enclosed. 

A check in the amount of l 

Charge any fees required or credit any overpayments associated with this filing to Deposit 
Account No.: 23-0085. 

Please direct all correspondence concerning the above-identified application to the following 
address: 

2 of 2 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Customer No:45590 

Respectfully submitted, 

By: 
Anthony C. Murabito 
Reg. No. 35,295 

rev. 10/04 kgr 
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TRAN-P059 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Read, et al. 

Serial: 

Filed: 

09/694,433 

October 23, 2000 

Group Art Unit: 2115 

Examiner: Cao, Chun 

For: STATIC POWER CONTROL (As Filed) 

Honorable Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

RESPONSE 

Dear Sir: 

In response to the Office Action mailed December 14, 2005 in the above 

captioned case, Applicants respectfully request the Examiner to consider the 

following remarks. 

TRAN-P059/ACM/NAO 
Examiner: Cao, C. 1 
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IN THE CLAIMS: 

1. (Previously Presented) A method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode 

in which system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode in which system clock is disabled, wherein said value of the 

core voltage is not sufficient to maintain processing activity in said processor. 

Claim 2. (Previously Presented) A method as claimed in Claim 1 in which 

the step of determining that a processor is transitioning froi:n a computing mode 

to a mode in which system clock to the processor is disabled comprises 

monitoring a stop clock signal. 

Claim 3. (Original) A method as claimed in Claim 1 in which the step of 

reducing core voltage to the processor to a value sufficient to maintain state 

during the state in which system clock is disabled comprises furnishing an 

input to reduce an output voltage provided by a voltage r~gulator furnishing 

core voltage to the processor. 
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Claim 4. (Previously Presented) A method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a 

mode in which system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to -maintain 

state during the mode in which system clock is disabled by: 

furnishing an input to reduce an output voltage provided by a 

voltage regulator furnishing core voltage to the processor, and 

providing a feedback signal to the voltage regulator to reduce its 

output voltage below a specified output voltage. 

Claim 5. (Previously Presented) A method for reducing power utilized ~y a 

processor comprising the _steps of: 

determining that a processor is transitioning from {:1- computing mode to a 

mode in which system clock to the processor is disabled, 

reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which system clock is disabled, and 

transferring operation of a voltage regulator furnishing core voltage in a mode 

in which power is dissipated during reductions in core voltage to a mode in 

which power is saved during a voltage transition when it is determined that a 

processor is transitioning from a computing mode to a mode is which syst~m_ 
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clock to the processor is disabled. 

Claim 6. (Previously Presented) A method as claimed in Claim 5 further 

comprising the steps of returning the voltage regulator to its original mode of 

operation when the value of the core voltage sufficient to maintain state during 

the mode in which system clock is disabled is reached. 

Claim 7. (Previously Presented) A circuit for providing a regulated voltage 

to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the selectable voltage 

level; 

means for providing signals at the inpu~ terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 

computing mode and a voltage of a level less than that for operating the 

processor in a computing mode, wherein the level less than that for 

operating the processor in a computing mode is sufficient to maintain 

state of the processor. 
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Claim 8. (Original) A circuit as claimed in Claim 7 in which the means for 

providing signals at the input terminal of the voltage regulator comprises 

means for accepting binary signals indicating different levels of voltage. 

Claim 9. (Original) A circuit as claimed in Claim 7 in which the means for 

providing signals at the input terminal of the voltage regulator comprises: 

selection circuitry, 

means for furnishing a plurality of signals at the input to the 

selection circuitry, and 

means for controlling the selection by the selection circuitry. 

Claim 10. (Original) A circuit as claimed in Claim 9 in which: 

the selection circuitry is a multiplexor, and 

the means for controlling the selection by the selection circuitry 

includes a control terminal for receiving signals indicating a system clock 

to the processor is being terminated. 

Claim 11. (currently amended) A circuit for providing a regulated voltage to a 

processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 
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an input terminal for receiving signals indicating the selectable 

voltage level; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 

computing mode and a voltage of a level less than that for 

operating the processor in a computing mode; and 

means for reducing the selectable voltage below a level pro. idcd spe~ified 

by the voltage regulator. 

Claim 12. (Previously Presented) A circuit for providing a regulated voltage 

to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage; 

an input terminal for receiving signals indicating the selectable 

voltage level; and 

a voltage regulator feedback circuit; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 
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computing mode and a voltage of a level less than that for operating the 

processor in a computing mode; and 

means for reducing the selectable voltage below a level provided by 

the voltage regulator comprising: 

a voltage divider network joined between the output 

terminal and a voltage source furnishing a value higher than the 

selectable voltage, and 

the voltage regulator feedback circuit receiving a value from 

the voltage divider network. 

Claim 13. (Previously Presented) A circuit for providing a regulated 

voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the selectable 

voltage level; 

means for providing signals at the input terminal of the voltage regulator 

for s~lecting a voltage for operating the processor in a computing mode and a 

TRAN-P059/ACM/NAO 
Examiner: Cao, C. 7 

Serial No.: 09/694,433 
Group Art Unit: 2115 

MICROCHIP TECH. INC. - EXHIBIT 1014 
MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 370



voltage of a level less than that for operating the processor in a computing 

mode; 

circuitry for conserving charge stored by the voltage regulator when the 

selectable voltage decreases, and 

means for enabling the circuitry for conserving charge stored by the 

voltage regulator when the selectable voltage decreases. 

Claim 14. (Previously Presented) A circuit for providing a regulated 

voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the selectable 

voltage level; and 

a voltage regulator feedback circuit; 

circuitry coupled to said input terminal and configured to provide signals 

to the input terminal for selecting a first voltage for operating the processor in a 

first mode and a second voltage for operating the processor in a second mode; 
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a voltage source furnishing a value higher than the selectable voltage; 

and 

a feedback circuit coupled to the voltage source, the output terminal, and 

the voltage regulator feedback circuit_. 

15. (Previously Presented) The circuit of Claim 14, wherein the first voltage 

is for operating the processor in a computing mode and the second voltage is a 

level less than that for operating the processor in the computing mode. 

16. (Previously Presented) The circuit of Claim 15, wherein the feedback 

circuit comprises a voltage divider. 

17. (Previously Presented) The circuit of Claim 14, wherein the feedback 

circuit comprises a voltage divider. 

18. (Previously Presented) The method of Claim 4, wherein the output 

voltage to which said voltage regulator is reduced depends upon output voltage 

of said voltage regulator prior to furnishing the input to reduce the output 

voltage provided by the voltage regulator. 

19-37 (canceled) (election) 
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REMARKS 

Claims remaining in the present application are 1-18. Claim li is 

amended herein. Claims 19-37 were canceled per the election referred to in a 

previous Official Action. The Applicants thank the Examiner for withdrawing 

the finality of the prior rejection. The Applicants respectfully request 

reconsideration of the above captioned patent application in view of the remarks 

presented herein. 

35 u.s.c. §102 

Claims 1-3, 5-11 and 13 are rejected under 35 U.S.C. §102(e) as being 
. . . 

allegedly anticipated by Pole, II et al., U.S. 6,675,304 ("Pole"). Applicants have 

carefully reviewed the cited reference and respectfully assert that embodiments in 

accordance with the present invention as recited in Claims 1-3, 5-11 and 13 are 

patentable over Pole. 

With respect to Claim 1, Applicants respectfully assert that Pole does not 

teach or fairly suggest the limitation "reducing core voltage to the __ processor to a 

value sufficient to maintain state during the mode in which system clock is 

disabled" as recited by Claim 1. 
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The referenced portion of Pole alleged to teach this claimed element, column 

4 lines 15-40, may describe lowering an output voltage level, but Pole fails to teach 

that such lowered level is sufficient to maintain a processor's state, as. recited by 

Claim 1. 

For this reason, Applicants respectfully assert that Claim 1 overcomes the 

rejections of record, and respectfully solicit allowance of this Claim. 

In addition, with respect to Claim 1, Pole teaches a deep sleep state in which 

only data stored in the processor's internal caches is maintained (column 1, lines 

30-34). As is well known to those of ordinary skill in the art, a processor's state is 

not represented in the processor's internal caches, and includes, for example, the 

contents of internal registers which are not represented in the caches. Thus, Pole 

actually teaches away from the claimed embodiments in accordance with the 

present invention that recite maintaining processor state, as recited by Claim 1. 

For this additional reason, Applicants respectfully assert that Claim 1 

overcomes the rejections of record, and respectfully solicit allowance of this Claim. 

Further with respect to Claim 1, Applicants respectfully assert that Pole. 

does not teach or fairly suggest the limitation "wherein said value of the core 
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voltage is not sufficient to maintain processing activity in said processor" as 

recited by Claim 1. 

While Pole may teach, "chang(ing) the voltage regulator setting from a 

higher to a lower output level" (column 4 lines 36-38), Applicants respectfully 

assert that Pole fails to teach or fairly suggest that such a "lower output level" 

is "not sufficient to maintain processing activity in said processor" as recited by 

Claim 1. 

In addition, the rejection's citations to Pole column 5, lines 10-16 and 

column 1 lines 30-34 refer to clock activity, e.g., "the external clock to the 

processor is disabled," but are devoid of teachings related to ."core voltage is ,not 

sufficient to maintain processing activity in said processor" as recited by Claim 

1. 

For these further reasons, Applicants respectfully assert that Claim 1 

overcomes the rejections of record, and respectfully solicit allowance of this Claim. 

Claims 2-3 depend from Claim 1. Applicants respectfully assert that Claims 

2-3 overcome the rejections of record as they depend from an allowable claim, and 

respectfully solicit allowance of these Claims. 
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With respect to independent Claim 5, Applicants respectfully assert that 

Pole does not teach or fairly suggest the limitation "reducing core voltage to the 

processor to a value sufficient to maintain state during the mode in which system 

clock is disabled" as recited by Claim 5. As described previously with respect to 

Claim 1, the referenced portion of Pole may teach lowering an output voltage level, 

but does not teach that such lowered level is sufficient to maintain a processor's 

state, as recited by Claim 1. 

For this reason, Applicants respectfully assert that Claim 5 overcomes the 

rejections of record, and respectfully solicit allowance of this Claim. 

In addition, with respect to Claim 5, Pole teaches a deep sleep st~te in whic? 

only data stored in the processor's internal caches is maintained (column 1, l_ines 

30-34). As is well known to those of ordinary skill in the art, a processor's state is 

not represented in the processor's internal caches, and includes, for example, the 

contents of internal registers which are not represented in the caches. Thus, Pole 

actually teaches away from the claimed embodiments in accordance with the 

present invention that recite maintaining processor state, as recited by Claim 5. 

For this additional reason, Applicants respectfully assert that Claim 5 

overcomes the rejections of record, and respectfully solicit allowance of this 

Claim. 
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Further, with respect to Claim 5, Applicants respectfully assert that Pole 

fails to teach or suggest the limitation: 

transferring operation of a voltage regulator furnishing core voltage in a 

mode in which power is dissipated during reductions in core voltage to a 

mode in which power is saved during a voltage transition when it is 

determined that a processor is transitioning from a computing mode to a 

mode is which system clock to the processor is disabled 

J•· 

as recited by Claim 5. 

The underscored language refers to modes of operating a voltage regulator 

(power dissipation mode/power saving mode). Applicants respectfully assert that 

Pole fails to teach or suggest the limitations of Claim 5. Pole may discuss lowering 

a voltage level supplied to a processor. However, power savings can be achieved in 

manners other than reducing frequency and/or reducing voltage of a processor. 

Applicants have specifically recited in this embodiment that saving power is 

performed by a choice of mode of operation of the voltage regulator. Pole is silent 

as to any mode of operation of a voltage regulator, aside from outputting a plurality 

of voltages. Consequently, Pole is silent as to operating the voltage relj?:ulator in a 

mode in which power is dissipated to a mode in which power is saved, as claimed. 

Thus, Pole fails to teach or fairly suggest the claimed transferring the operation of 
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a voltage regulator from a mode in which power is dissipated to a mode in which 

power is saved, during a voltage transition. 

For this further reason, Applicants respectfully assert that Claim 5 

overcomes the rejections of record, and respectfully solicit allowance of this Claim. 

Claim 6 depends from Claim 5. Applicants respectfully assert that Claim 6 

overcomes the rejections of record as this claim depends from an allowable base 

claim, and respectfully solicit allowance of this Claim. 

With respect to Claim 7, Applicants respectfully assert that Pole does not 

teach or fairly suggest the limitation "wherein the level less than that for operating 

the processor in a computing mode is sufficient to maintain state of the processor" 

as recited by Claim 7. As described previously with_respect to Claim 1, the 

referenced portion of Pole may teach lowering an output voltage level, but does not 

teach that such lowered level is sufficient to maintain a processor's state, as recited 

by Claim 7. 

For this reason, Applicants respectfully assert that Claim 7 overcomes the 

rejections of record, and respectfully solicit allowance of this Claim. 
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Claims 8-10 depend from Claim 7. Applicants respectfully assert that these 

Claims overcome the rejections of record as they depend from an allowable claim, 

and respectfully solicit allowance of these Claims. 

With respect to Claim 11, Applicants respectfully assert that Pole fails to 

teach or fairly suggest the limitation "means for reducing the selectable voltage 

below a level specified by the voltage regulator" as recited by amended Claim 11. 

Pole may describe causing the voltage regulator to output different voltages. 

However, Applicants respectfully assert that Pole is silent as to causing the voltage 

regulator to output a "voltage below a level specified by the voltage regulator," as 

claimed. Applicants respectfully assert that one of ordinary skill in the, art would 

understand Pole to teach that the output voltage of the voltage regulator to be 

within, e.g., neither above nor below, a range specified by the voltage regulator, as 

Pole is silent as to causing the voltage regulator to output a voltage outside of that 

range. 

For this reason, Applicants respectfully assert that Claim 11 overcomes . .the 

rejections of record, and respectfully solicit allowance of this Claim. 
. r 

With respect to Claim 13, Applicants respectfully assert that Pole fails to 

teach or fairly suggest the limitation: 
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circuitry for conserving charge stored by the voltage regulator when the 

selectable voltage decreases, and means for enabling the circuitry for 

conserving charge stored by the voltage regulator when the selectable 

voltage decreases 

as recited by Claim 13. 

Applicants respectfully assert that Pole fails to teach or fairly suggest the 

limitations of Claim 13. The rejection asserts that Pole teaches a battery (60) as a 

charge storage unit. However, while a battery may be capable of storing charge, 

Applicants respectfully assert that Pole does not teach or fairly suggest how charge 

from the voltage regulator is stored in the battery, as claimed. Moreover, 

Applicants respectfully assert that Pole fails to teach or fairly suggest how charge 

from the voltage regulator is stored in the battery when the selectable voltage 

decreases, as claimed. 

Applicants respectfully note that Pole fails to teach any coupling of the 

battery 60 to the voltage regulator, and thus cannot teach the claimed limitations: 

Further, Pole fails to teach any means for "enabling" the battery "for conserving 

charge stored by the voltage regulator" as recited by Claim 13. 
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For these many reasons, Applicants respectfully as·sert that Claim 13 

overcomes the rejections of record, and respectfully solicit allowance of this Claim. 

35 u.s.c. § 103 

Claims 4, 12 and 14-18 are rejected under 35 U.S.C. §103(a) as being 

allegedly unpatentable over Pole in view of Applicants' admitted prior art 

("APA") and further in view of "High-speed, Digitally adjusted step-down 

controllers for notebook CPUs," Maxim, July 2000, pages 1-28 ("Maxim"). 

Applicants have carefully reviewed the cited references and respectfully assert 

that embodiments in accordance with the present invention as recited in Claims 

4, 12 and 14-18 are patentable over Pole in view of APA and further in view of 

Maxim. 

With respect to Claim 4, Applicants respectfully assert that.Pole in view 
.! . • 

of APA and further in view of Maxim fails to teach the limitation, "providing a 

feedback signal to the voltage regulator to reduce its output voltage below a 

specified output voltage" as recited by Claim 4. 

APA teaches, "prior art regulators such as the Maxim 1711 provide a 

feedback terminal and describe how that terminal may be utilized with a 
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resistor-voltage-divider network ... to raise the output voltage level" (page 10 

lines 6-9, emphasis added). Pole and Maxim fail to remedy this short coming. 

In this manner, APA actually teaches away from embodiments in 

accordance with the present invention that recite using feedback to reduce an 

output voltage as recited by Claim 4. 

For this reason, Applicants respectfully assert that Claim 4 overcomes 

the rejections of record, and respectfully solicit allowance pf this qlaim. 

Claim 18 depends from Claim 4. Applicants respectfully assert that 

Claim 18 overcomes the rejections of record as this Claim depends from an 

allowable claim, and respectfully solicit allowance of the Claim. 

With respect to Claim 12, Applicants respectfully assert that Pole in view 

of APA and further in view of Maxim fails to teach or fairly sugges_t the 
. . \ 

limitation, "means for reducing the selectable voltage below a level provided by 

the voltage regulator" as recited by Claim 12. 

Pole teaches throughout, "a voltage regulator 52 that regulates the 

supply voltage of the processor" (column 2, lines 38-40, inter alia). Applicants 

respectfully assert that a voltage supplied by a voltage regulator is inherently 
1\ ' 
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supplied at, e.g., neither above or below, a level provided by the voltage 

regulator. Consequently, Pole teaches away from embodiments in accordance 

with the present invention that recite reducing a voltage to a proGessor below a 

level provided by the voltage regulator as recited by Claim 12. Maxim and APA 

doe not remedy this defect. 

For this reason, Applicants respectfully assert that Claim 12 overcomes 

the rejections of record, and respectfully solicit allowance of this Claim. 

Furthermore, Pole teaches operating a voltage reg~lator "within 

specifications" (column 4, line 8). Applicants respectfully assert that one of 

ordinary skill in the art would be taught away from embodiments in accordance 

with the present invention that recite reducing a voltage to a processor below a 

level provided by the voltage regulator as recited by Claim 4 by this teaching of 

Pole. 

For this additional reason, Applicants respectfully assert that Claim 12 

overcomes the rejections of record, and respectfully _solicit allowance of this 

Claim. 

With respect to Claim 14, the rejection alleges that this claim contains 

the "same limi_tation as set forth in claim 12." Applicants respectfully traverse. 
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Applicants respectfully assert that Claims 12 and 14 set forth different 

embodiments in accordance with the present invention. 

The rejection applies the "same rejection" to Claim 14 as was applied to 

Claim 12. Applicants respectfully assert that Claim 14 overcomes the rejections 

of record for at least the rationale previously presented with respect to Claim 

12, and respectfully solicit allowance of this Claim. 

Claims 15-17 depend from Claim 14. Applicants respectfully assert that 

these Claims overcome the rejections of record as they depend from an allowable 

claim, and respectfully solicit allowance of these Claims. 
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CONCLUSION 

Claims remaining in the present application are 1-18. Claims 19-37 were 

canceled per the election referred to in a previous Official Action. The 

Applicants respectfully request reconsideration of the above captioned patent 

application in view of the remarks presented herein. 

Applicants have reviewed the following references that were cited but not 

relied upon and do not find these references to teach or fairly suggest the 

present claimed invention: US 5,5258,127, US 6,208,127, US 6,047,248, US 

6,457,135, "High speed step-down controller with synchronous rectification for 

CPU power," Maxim, 2005, pp 1-16. 

The Examiner is invited to contact Applicant's undersigned · 

representative if the Examiner believes such action would, expedite resolutibn of 

the present Application. 

Please charge any additional fees or apply any credits to our PTO deposit 

account number: 23-0085. 

TRAN-P059/ACM/NAO 
Examiner: Cao, C. 

Respectfully submitted, 

WAG~ 

Anthony C. Murabito 
Reg. No. 35,295 

Two North Market Street 
Third Floor 
San Jose, California 95113 
( 408) 938-9060 
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Notice of Non-Compliant 
Amendment (37 CFR 1.121) 

Application No. 

09/694,433 
Examiner 

Chun Cao 

Applicant(s) 

READ ET AL. 
Art Unit 

2115 
.• The MAILING DA TE of this communication appears on the cover sheet with the correspondence address •· 

The amendment document filed on 25 March 2006 is considered non-compliant because it has failed to meet the 
requirements of 37 CFR 1.121 or 1.4. In order for the amendment document to be compliant, correction of the following 
item(s) is required. 

THE FOLLOWING MARKED (X) ITEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT: 
D 1. Amendments to the specification: 

D A. Amended paragraph(s) do not include markings. 
D B. New paragraph(s) should not be underlined. 
□ C. Other __ . 

D 2. Abstract: 
D A. Not presented on a separate sheet. 37 CFR 1.72. 
□ B. Other __ . 

D 3. Amendments to the drawings: 
D A. The drawings are not properly identified in the top margin as "Replacement Sheet," "New Sheet," or 

"Annotated Sheet" as required by 37 CFR 1.121 ( d). 
D B. The practice of submitting proposed drawing correction has been eliminated. Replacement drawings 

showing amended figures, without markings, in compliance with 37 CFR 1.84 are required. 
□ C.Other __ 

~ 4. Amendments to the claims: 
D A. A complete listing of all of the claims is not present. 
D 8. The listing of claims does not include the text of all pending claims (including withdrawn claims) 
D C. Each claim has not been provided with the proper status identifier, and as such, the individual status 

of each claim cannot be identified. Note: the status of every claim must be indicated after its claim 
number by using one of the following status identifiers: (Original), (Currently amended), (Canceled), 
(Previously presented), (New}, (Not entered), (Withdrawn) and (Withdrawn-currently amended). 

D D. The claims of this amendment paper have not been presented in ascending numerical order. 
~ E. Other: See Continuation Sheet. 

D 5. Other (e.g., the amendment is unsigned or not signed in accordance with 37 CFR 1.4): 

For further explanation of the amendment format required by 37 CFR 1.121, see MPEP § 714. 
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entire corrected amendment must be resubmitted. 

2. Applicant is given one month, or thirty (30) days, whichever is longer, from the mail date of this notice to supply the 
correction, if the non-compliant amendment is one of the following: a preliminary amendment, a non-final amendment 
(including a submission for a request for continued examination (RCE) under 37 CFR 1.114 ), a supplemental 
amendment filed within a suspension period under 37 CFR 1.103(a) or (c), and an amendment filed in response to a 
Quayle action. If any of above boxes 1. to 4. are checked, the correction required is only the corrected section of the 
non-compliant amendment in compliance with 37 CFR 1.121. 

Extensions of time are available under 37 CFR 1.136(a) only if the non-compliant amendment is a non-final 
amendment or an amendment filed in response to a Quayle action. 

Failure to timely respond to this notice will result in: 
Abandonment of the application if the non-compliant amendment is a non-final amendment or an amendment 
filed in response to a Quayle action; or 
Non-entry of the amendment if the non-cpmpli~nt am~ndment is a preliminary amendment or supplemental 

amendment. V~OfUNCAO 
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U.S. Patent and Trademark Office 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Read, et al. 

Serial: 

Filed: 

09/694,433 

October 23, 2000 

Group Art Unit: 2115 

Examiner: Cao, Chun 

For: STATIC POWER CONTROL (As Filed) 

Honorable Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

RESPONSE 

Dear Sir: 

In response to the Notice of Non-Compliant Amendment mailed May 23, 

2006 in the above captioned case, Applicants respectfully submit the following 

corrected response and respectfully request the Examiner to consider the 

following remarks. 
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IN THE CLAIMS: 

1. (Previously Presented) A method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a mode 

in which system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to maintain state 

during the mode in which system clock is disabled, wherein said value of the 

core voltage is not sufficient to maintain processing activity in said processor. 

Claim 2. (Previously Presented) A method as claimed in Claim 1 in which 

the step of determining that a processor is transitioning from a computing mode 

to a mode in which system clock to the processor is disabled comprises 

monitoring a stop clock signal. 

Claim 3. (Original) A method as claimed in Claim 1 in which the step of 

reducing core voltage to the processor to a value sufficient to maintain state 

during the state in which system clock is disabled comprises furnishing an 

input to reduce an output voltage provided by a voltage regulator furnishing 

core voltage to the processor. 
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Claim 4. (Previously Presented) A method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a 

mode in which system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which system clock is disabled by: 

furnishing an input to reduce an output voltage provided by a 

voltage regulator furnishing core voltage to the processor, and 

providing a feedback signal to the voltage regulator to reduce its 

output voltage below a specified output voltage. 

Claim 5. (Previously Presented) A method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode to a 

mode in which system clock to the processor is disabled, 

reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which system clock is disabled, and 

transferring operation of a voltage regulator furnishing core voltage in a mode 

in which power is dissipated during reductions in core voltage to a mode in 

which power is saved during a voltage transition when it is determined that a 

processor is transitioning from a computing mode to a mode is which system 
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clock to the processor is disabled. 

Claim 6. (Previously Presented) A method as claimed in Claim 5 further 

comprising the steps of returning the voltage regulator to its original mode of 

operation when the value of the core voltage sufficient to maintain state during 

the mode in which system clock is disabled is reached. 

Claim 7. (Previously Presented) A circuit for providing a regulated voltage 

to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the selectable voltage 

level; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 

computing mode and a voltage of a level less than that for operating the 

processor in a computing mode, wherein the level less than that for 

operating the processor in a computing mode is sufficient to maintain 

state of the processor. 
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Claim 8. (Original) A circuit as claimed in Claim 7 in which the means for 

providing signals at the input terminal of the voltage regulator comprises 

means for accepting binary signals indicating different levels of voltage. 

Claim 9. (Original) A circuit as claimed in Claim 7 in which the means for 

providing signals at the input terminal of the voltage regulator comprises: 

selection circuitry, 

means for furnishing a plurality of signals at the input to the 

selection circuitry, and 

means for controlling the selection by the selection circuitry. 

Claim 10. (Original) A circuit as claimed in Claim 9 in which: 

the selection circuitry is a multiplexor, and 

the means for controlling the selection by the selection circuitry 

includes a control terminal for receiving signals indicating a system clock 

to the processor is being terminated. 

Claim 11. (previously presented) A circuit for providing a regulated voltage to 

a processor comprismg: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 
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an input terminal for receiving signals indicating the selectable 

voltage level; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 

computing mode and a voltage of a level less than that for 

operating the processor in a computing mode; and 

means for reducing the selectable voltage below a lowest level the voltage 

regulator is specified to output. 

Claim 12. (Previously Presented) .A circuit for providing a regulated voltage 

to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage; 

an input terminal for receiving signals indicating the selectable 

voltage level; and 

a voltage regulator feedback circuit; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 
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computing mode and a voltage of a level less than that for operating the 

processor in a computing mode; and 

means for reducing the selectable voltage below a level provided by 

the voltage regulator comprising: 

a voltage divider network joined between the output 

terminal and a voltage source furnishing a value higher than the 

selectable voltage, and 

the voltage regulator feedback circuit receiving a value from 

the voltage divider network. 

Claim 13. (Previously Presented) A circuit for providing a regulated 

voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the selectable 

voltage level; 

means for providing signals at the input terminal of the voltage regulator 

for selecting a voltage for operating the processor in a computing mode and a 
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voltage of a level less than that for operating the processor in a computing 

mode; 

circuitry for conserving charge stored by the voltage regulator when the 

selectable voltage decreases, and 

means for enabling the circuitry for conserving charge stored by the 

voltage regulator when the selectable voltage decreases. 

Claim 14. (Previously Presented) A circuit for providing a regulated 

voltage to a processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the selectable 

voltage level; and 

a voltage regulator feedback circuit; 

circuitry coupled to said input terminal and configured to provide signals 

to the input terminal for selecting a first voltage for operating the processor in a 

first mode and a second voltage for operating the processor in a second mode; 
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a voltage source furnishing a value higher than the selectable voltage; 

and 

a feedback circuit coupled to the voltage source, the output terminal, and 

the voltage regulator feedback circuit. 

15. (Previously Presented) The circuit of Claim 14, wherein the first voltage 

is for operating the processor in a computing mode and the second voltage is a 

level less than that for operating the processor in the computing mode. 

16. (Previously Presented) The circuit of Claim 15, wherein the feedback 

circuit comprises a voltage divider. 

17. (Previously Presented) The circuit of Claim 14, wherein the feedback 

circuit comprises a voltage divider. 

18. (Previously Presented) The method of Claim 4, wherein the output 

voltage to which said voltage regulator is reduced depends upon output voltage 

of said voltage regulator prior to furnishing the input to reduce the output 

voltage provided by the voltage regulator. 

19-37 (canceled) (election) 
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REMARKS 

Claims remaining in the present application are 1-18. Claims 19-37 were 

canceled per the election referred to in a previous Official Action. The 

Applicants thank the Examiner for withdrawing the finality of the prior 

rejection. The Applicants respectfully request reconsideration of the above 

captioned patent application in view of the remarks presented herein. 

35 U.S.C. §102 

Claims 1-3, 5-11 and 13 are rejected under 35 U.S.C. §102(e) as being 

allegedly anticipated by Pole, II et al., U.S. 6,675,304 ("Pole"). Applicants have 

carefully reviewed the cited reference and respectfully assert that embodiments in 

accordance with the present invention as recited in Claims 1-3, 5-11 and 13 are 

patentable over Pole. 

With respect to Claim 1, Applicants respectfully assert that Pole does not 

teach or fairly suggest the limitation "reducing core voltage to the processor to a 

value sufficient to maintain state during the mode in which system clock is 

disabled" as recited by Claim 1. 

The referenced portion of Pole alleged to teach this claimed element, column 

4 lines 15-40, may describe lowering an output voltage level, but Pole fails to teach 
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that such lowered level is sufficient to maintain a processor's state, as recited by 

Claim 1. 

For this reason, Applicants respectfully assert that Claim 1 overcomes the 

rejections of record, and respectfully solicit allowance of this Claim. 

In addition, with respect to Claim 1, Pole teaches a deep sleep state in which 

only data stored in the processor's internal caches is maintained (column 1, lines 

30-34). As is well known to those of ordinary skill in the art, a processor's state is 

not represented in the processor's internal caches, and includes, for example, the 

contents of internal registers that are not represented in the caches. Thus, Pole 

actually teaches away from the claimed embodiments in accordance with the 

present invention that recite maintaining processor state, as recited by Claim 1. 

For this additional reason, Applicants respectfully assert that Claim 1 

overcomes the rejections of record, and respectfully solicit allowance of this Claim. 

Further with respect to Claim 1, Applicants respectfully assert that Pole 

does not teach or fairly suggest the limitation "wherein said value of the core 

voltage is not sufficient to maintain processing activity in said processor" as 

recited by Claim 1. 
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While Pole may teach, "chang(ing) the voltage regulator setting from a 

higher to a lower output level" (column 4 lines 36-38), Applicants respectfully 

assert that Pole fails to teach or fairly suggest that such a "lower output level" 

is "not sufficient to maintain processing activity in said processor" as recited by 

Claim 1. 

In addition, the rejection's citations to Pole column 5, lines 10-16 and 

column 1 lines 30-34 refer to clock activity, e.g., "the external clock to the 

processor is disabled," but are devoid of teachings related to "core voltage is not 

sufficient to maintain processing activity in said processor" as recited by Claim 

For these further reasons, Applicants respectfully assert that Claim 1 

overcomes the rejections of record, and respectfully solicit allowance of this Claim. 

Claims 2-3 depend from Claim 1. Applicants respectfully assert that Claims 

2-3 overcome the rejections of record as they depend from an allowable claim, and 

respectfully solicit allowance of these Claims. 

With respect to independent Claim 5, Applicants respectfully assert that 

Pole does not teach or fairly suggest the limitation "reducing core voltage to the 

processor to a value sufficient to maintain state during the mode in which system 
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clock is disabled" as recited by Claim 5. As described previously with respect to 

Claim 1, the referenced portion of Pole may teach lowering an output voltage level, 

but does not teach that such lowered level is sufficient to maintain a processor's 

state, as recited by Claim 1. 

For this reason, Applicants respectfully assert that Claim 5 overcomes the 

rejections of record, and respectfully solicit allowance of this Claim. 

In addition, with respect to Claim 5, Pole teaches a deep sleep state in which 

only data stored in the processor's internal caches is maintained (column 1, lines 

30-34). As is well known to those of ordinary skill in the art, a processor's state is 

not represented in the processor's internal caches, and includes, for example, the 

contents of internal registers which are not represented in the caches. Thus, Pole 

actually teaches away from the claimed embodiments in accordance with the 

present invention that recite maintaining processor state, as recited by Claim 5. 

For this additional reason, Applicants respectfully assert that Claim 5 

overcomes the rejections of record, and respectfully solicit allowance of this 

Claim. 

Further, with respect to Claim 5, Applicants respectfully assert that Pole 

fails to teach or suggest the limitation: 
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transferring operation of a voltage regulator furnishing core voltage in a 

mode in which power is dissipated during reductions in core voltage to a 

mode in which power is saved during a voltage transition when it is 

determined that a processor is tra.nsitioning from a computing mode to a 

mode is which system clock to the processor is disabled 

as recited by Claim 5. 

The underscored language refers to modes of operating a voltage regulator 

(power dissipation mode/power saving mode). Applicants respectfully assert that 

Pole fails to teach or suggest the limitations of Claim 5. Pole may discuss lowering 

a voltage level supplied to a processor. However, power savings can be achieved in 

manners other than reducing frequency and/or reducing voltage of a processor. 

Applicants have specifically recited in this embodiment that saving power is 

performed by a choice of mode of operation of the voltage regulator. Pole is silent 

as to any mode of operation of a voltage regulator, aside from outputting a plurality 

of voltages. Consequently, Pole is silent as to operating the voltage regulator in a 

mode in which power is dissipated to a mode in which power is saved, as claimed. 

Thus, Pole fails to teach or fairly suggest the claimed transferring the operation of 

a voltage regulator from a mode in which power is dissipated to a mode in which 

power is saved, during a voltage transition. 
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For this further reason, Applicants respectfully assert that Claim 5 

overcomes the rejections of record, and respectfully solicit allowance of this Claim. 

Claim 6 depends from Claim 5. Applicants respectfully assert that Claim 6 

overcomes the rejections of record as this claim depends from an allowable base 

claim, and respectfully solicit allowance of this Claim. 

With respect to Claim 7, Applicants respectfully assert that Pole does not 

teach or fairly suggest the limitation "wherein the level less than that for operating 

the processor in a computing mode is sufficient to maintain state of the processor" 

as recited by Claim 7. As described previously with respect to Claim 1, the 

referenced portion of Pole may teach lowering an output voltage level, but does not 

teach that such lowered level is sufficient to maintain a processor's state, as recited 

by Claim 7. 

For this reason, Applicants respectfully assert that Claim 7 overcomes the 

rejections of record, and respectfully solicit allowance of this Claim. 

Claims 8-10 depend from Claim 7. Applicants respectfully assert that these 

Claims overcome the rejections of record as they depend from an allowable claim, 

and respectfully solicit allowance of these Claims. 
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With respect to Claim 11, Applicants respectfully assert that Pole fails to 

teach or fairly suggest the limitation "means for reducing the selectable voltage 

below a lowest level the voltage regulator is specified to output" as recited by 

Claim 11. 

Pole may describe causing the voltage regulator to output different voltages. 

However, Applicants respectfully assert that Pole is silent as to causing the voltage 

regulator to output a "voltage below a lowest level the voltage regulator is specified 

to output," as claimed. Applicants respectfully assert that one of ordinary skill in 

the art would understand Pole to teach that the output voltage of the voltage 

regulator to be within, e.g., neither above nor below, a range specified by the 

voltage regulator, as Pole is silent as to causing the voltage regulator to output a 

voltage outside of that range. 

For this reason, Applicants respectfully assert that Claim 11 overcomes the 

rejections of record, and respectfully solicit allowance of this Claim. 

With respect to Claim 13, Applicants respectfully assert that Pole fails to 

teach or fairly suggest the limitation: 

circuitry for conserving charge stored by the voltage regulator when the 

selectable voltage decreases, and means for enabling the circuitry for 

conserving charge stored by the voltage regulator when the selectable 
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voltage decreases 

as recited by Claim 13. 

Applicants respectfully assert that Pole fails to teach or fairly suggest the 

limitations of Claim 13. The rejection asserts that Pole teaches a battery (60) as a 

charge storage unit. However, while a battery may be capable of storing charge, 

Applicants respectfully assert that Pole does not teach or fairly suggest how charge 

from the voltage regulator is stored in the battery, as claimed. Moreover, 

Applicants respectfully assert that Pole fails to teach or fairly suggest how charge 

from the voltage regulator is stored in the battery when the selectable voltage 

decreases, as claimed. 

Applicants respectfully note that Pole fails to teach any coupling of the 

battery 60 to the voltage regulator, and thus cannot teach the claimed limitations. 

Further, Pole fails to teach any means for "enabling" the battery "for conserving 

charge stored by the voltage regulator" as recited by Claim 13. 

For these many reasons, Applicants respectfully assert that Claim 13 

overcomes the rejections of record, and respectfully solicit allowance of this Claim. 
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Claims 4, 12 and 14-18 are rejected under 35 U.S.C. §103(a) as being 

allegedly unpatentable over Pole in view of Applicants' admitted prior art 

("AP A") and further in view of "High-speed, Digitally adjusted step-down 

controllers for notebook CPUs," Maxim, July 2000, pages 1-28 ("Maxim"). 

Applicants have carefully reviewed the cited references and respectfully assert 

that embodiments in accordance with the present invention as recited in Claims 

4, 12 and 14-18 are patentable over Pole in view of APA and further in view of 

Maxim. 

With respect to Claim 4, Applicants respectfully assert that Pole in view 

of APA and further in view of Maxim fails to teach the limitation, "providing a 

feedback signal to the voltage regulator to reduce its output voltage below a 

specified output voltage" as recited by Claim 4. 

APA teaches, "prior art regulators such as the Maxim 1711 provide a 

feedback terminal and describe how that terminal may be utilized with a 

resistor-voltage-divider network ... to raise the output voltage level" (page 10 

lines 6-9, emphasis added). Pole and Maxim fail to remedy this shortcoming. 

In this manner, APA actually teaches away from embodiments in 

accordance with the present invention that recite using feedback to reduce an 

output voltage as recited by Claim 4. 
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For this reason, Applicants respectfully assert that Claim 4 overcomes 

the rejections of record, and respectfully solicit allowance of this Claim. 

Claim 18 depends from Claim 4. Applicants respectfully assert that 

Claim 18 overcomes the rejections of record as this Claim depends from an 

allowable claim, and respectfully solicit allowance of the Claim. 

With respect to Claim 12, Applicants respectfully assert that Pole in view 

of AP A and further in view of Maxim fails to teach or fairly suggest the 

limitation, "means for reducing the selectable voltage below a level provided by 

the voltage regulator" as recited by Claim 12. 

Pole teaches throughout, "a voltage regulator 52 that regulates the 

supply voltage of the processor" (column 2, lines 38-40, inter alia). Applicants 

respectfully assert that a voltage supplied by a voltage regulator is inherently 

supplied at, e.g., neither above or below, a level provided by the voltage 

regulator. Consequently, Pole teaches away from embodiments in accordance 

with the present invention that recite reducing a voltage to a processor below a 

level provided by the voltage regulator as recited by Claim 12. Maxim and APA 

doe not remedy this defect. 
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For this reason, Applicants respectfully assert that Claim 12 overcomes 

the rejections of record, and respectfully solicit allowance of this Claim. 

Furthermore, Pole teaches operating a voltage regulator "within 

specifications" (column 4, line 8). Applicants respectfully assert that one of 

ordinary skill in the art would be taught away from embodiments in accordance 

with the present invention that recite reducing a voltage to a processor below a 

level provided by the voltage regulator as recited by Claim 4 by this teaching of 

Pole. 

For this additional reason, Applicants respectfully assert that Claim 12 

overcomes the rejections of record, and respectfully solicit allowance of this 

Claim. 

With respect to Claim 14, the rejection alleges that this claim contains 

the "same limitation as set forth in claim 12." Applicants respectfully traverse. 

Applicants respectfully assert that Claims 12 and 14 set forth different 

embodiments in accordance with the present invention. 

The rejection applies the "same rejection" to Claim 14 as was applied to 

Claim 12. Applicants respectfully assert that Claim 14 overcomes the rejections 
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of record for at least the rationale previously presented with respect to Claim 

12, and respectfully solicit allowance of this Claim. 

Claims 15-17 depend from Claim 14. Applicants respectfully assert that 

these Claims overcome the rejections of record as they depend from an allowable 

claim, and respectfully solicit allowance of these Claims. 
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CONCLUSION 

Claims remaining in the present application are 1-18. Claims 19-37 were 

canceled per the election referred to in a previous Official Action. The 

Applicants respectfully request reconsideration of the above captioned patent 

application in view of the remarks presented herein. 

Applicants have reviewed the following references that were cited but not 

relied upon and do not find these references to teach or fairly suggest the 

present claimed invention: US 5,5258,127, US 6,208,127, US 6,047,248, US 

6,457,135, "High speed step-down controller with synchronous rectification for 

CPU power," Maxim, 2005, pp 1-16. 

The Examiner is invited to contact Applicant's undersigned 

representative if the Examiner believes such action would expedite resolution of 

the present Application. 

Please charge any additional fees or apply any credits to our PTO deposit 

account number: 23-0085. 

Date: 

TRAN-P059/ACM/NAO 
Examiner: Cao, C. 

Respectfully submitted, 

WAGNER, MURABITO & HAO LLP 

Anthony C. Murabito 
Reg. No. 35,295 

Two North Market Street 
Third Floor 
San Jose, California 95113 
( 408) 938-9060 
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( 22 sheets) 
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2. Applicant is other than a small entity 

Extension of Term 

3. The proceedings herein are for a patent application and the provisions of 37 C.F .R. 1.136 apply. 

(a) [ X] Applicant petitions for an extension of time under 37 C.F.R. 1.136 
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4. The fee for claims (37 C.F.R. 1.16(b )-(d)) has been calculated as shown below: 

(for other than a small entity) 
Highest Number 
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Independent Claims 8 - 8 = 
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Total Fees 
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0 X $200.00 

$360.00 

Total 

$0.00 
$0.00 

$0.00 

[ X ] The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.: 23-0085. 
A duplicate copy of this authorization is enclosed. 

[ ] A check in the amount of.$. 

[ X ] Charge any fees required or credit any overpayments associated with this filing to Deposit 
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4)[8] Claim(s) 1-18 is/are pending in the application. 

4a) Of the above claim{s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 
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7)0 Claim(s} __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may _not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
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1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) [8] Notice of References Cited (PTO-892) 
2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 
3) 0 Information Disclosure Statement(s) (PTO/SB/08) 

Paper No(s)/Mail Date __ . 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 
6) 0 Other: __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20060926 
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Final Rejection 

1. Claims 1-18 are presented for examination. Claims 19-37 are canceled. 

2. The text of those applicable section of Title 35, U.S. Code not included in 

this action can be found in the prior Office Action. 

3. The rejections are respectfully maintained and reproduced infra for 

applicant's convenience. 

4. Claims 1-3, 5-11 and 13 are rejected under35 U.S.C.102(e) as being 

anticipated by Pole, II et al. (Pole), US patent no. 6,675,304. 

Pole is a prior art reference cited in prior office action in IDS paper no. 

20040917. 

As per claim 1, Pole teaches a method for reducing power utilized by a 

processor [fig. 5] comprising the steps of: 

determining that a processor is transitioning from a computing mode to a 

mode in which system clock to the processor is disabled [col. 1, lines 30-34; col. 

4, lines 15-32; col. 5, lines 10-16]; and 

reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which system clock is disable [col. 4, lines 15-40], 

wherein said value of the core voltage is not sufficient to maintain processing 

activity in said processor [deep sleep state, col. 1, line 30-34]. 

As per claim 2, Pole teaches of determining the processor is transitioning 

from a computing mode to a mode in which system clock to the processor is 
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disabled comprises monitoring a stop clock signal [col. 4, lines 15-40; col. 5, lines 

10-16). 

As per claim 3, Pole teaches of reducing core voltage to the processor to 

a value sufficient to maintain state during the state in which system clock is 

disabled [col. 1, lines 30-34] comprises: furnishing an input to reduce an output 

voltage provided by a voltage regulator furnishing core voltage to the processor 

[col. 3, lines 31-67]. 

As per claim 5, Pole teaches a method for reducing power utilized by a 

processor [fig. 5] comprising the steps of: 

determining that a processor is transitioning from a computing mode to a 

mode is which system clock to the processor is disabled [col. 1, lines 30-34; col. 

4, lines 15-32; col. 5, lines 10-16]; 

reducing core voltage to the processor to a value sufficient to maintain 

state during the mode of which system clock is disable [col. 4, lines 15-40]; and 

transferring operation of a voltage regulator furnishing core voltage in a 

mode in which power is dissipated during reductions in core voltage to a mode in 

which power is saved during a voltage transition when it is determined at a 

processor is transitioning from a computing mode to a mode is which system 

clock to the processor is disabled [col. 1, lines 30-34; col. 4, lines 5-40; col. 5, 

lines 10-16]. 

As per claim 6, Pole teaches of returning the voltage regulator to its 

original mode of operation when the value of the core voltage sufficient to 
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maintain state during the mode in which system clock is disabled is reached [col. 

1, lines 30-34; col. 4, lines 15-40; col. 5, lines 10-16). 

5. As per claim 7, Pole discloses a circuit [fig. 2] for providing a regulated 

voltage to a processor comprising: 

a voltage regulator [52, figures 1, 2] having: an output terminal [col. 3, 

lines 31-55; "the output from the voltage regulator 52", inherently, there is an 

output terminal in the voltage regulator 52] providing a selectable voltage [col. 3, 

lines 43-50, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is 

changing"); 

input terminal [fig. 2] for receiving signals indicating the selectable voltage 

level [col. 3, lines 31-55]; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a 

voltage of a level less than that for operating the processor in computing mode 

[col. 4, lines 2-11], wherein the level less than that for operating the processor in 

a computing mode is sufficient to maintain state of the processor [col. 1, lines 30-

34; col. 4, lines 15-40; col. 5, lines 10-16]. 

As per claim 8, Pole discloses that the voltage regulator comprises means 

for accepting binary signals [LO/HI signals] indicating different voltage level [fig. 

2; col. 3, lines 43-61; "A signal VR_LO/HI# ... adjust the voltage level supplied by 

the voltage regulator 52 up or down"]. 
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As per claim 9, Pole discloses that the voltage regulator comprises: 

Selection circuitry, means for furnishing a plurality of signals at the input to 

the selection circuitry and means for controlling the selection by the selection 

circuitry [fig. 2; col. 3, lines 31-67]. 

As per claim 10, Pole discloses a multiplexor and means for controlling the 

selection by the selection circuitry including a control terminal for receiving 

signals indicating a system clock to the processor is being terminated [fig. 2; col. 

3, lines 31-67]. 

6. As per claim 11, Pole discloses a circuit [fig. 2] for providing a regulated 

voltage to a processor comprising: 

a voltage regulator [52, figures 1, 2] having: an output terminal [col. 3, 

lines 31-55; "the output from the voltage regulator 52", inherently, there is an 

output terminal in the voltage regulator 52] providing a selectable voltage [col. 3, 

lines 43-50, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is 

changing"]; 

input terminal [fig. 2] for receiving signals indicating the selectable voltage 

level [col. 3, lines 31-55]; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a 

voltage of a level less than that for operating the processor in computing mode 

[col. 4, lines 2-11], 
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means for reducing the selectable voltage below a lowest level the voltage 

regulator is specified to output [col. 1, lines 30-34; col. 4, lines 15-40; col. 5, lines 

10-16]. 

7. As per claim 13, Pole discloses a circuit [fig. 2] for providing a regulated 

voltage to a processor comprising: 

a voltage regulator [52, figures 1, 2] having: an output terminal [col. 3, 

lines 31-55; "the output from the voltage regulator 52", inherently, there is an 

output terminal in the voltage regulator 52] providing a selectable voltage [col. 3, 

lines 43-50, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is 

changing"]; 

input terminal [fig. 2] for receiving signals indicating the selectable voltage 

level [col. 3, lines 31-55]; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a 

voltage of a level less than that for operating the processor in computing mode 

[col. 4, lines 2-11], 

circuitry for conserving charge [battery 60] stored by the voltage regulator 

when the selectable voltage decreases; and means for enabling the circuitry for 

conserving charge stored by the voltage regulator when the selectable voltage 

decreases [col. 3, lines 43-67; col. 4, lines 15-40; col. 5, lines 10-16]. 
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8. Claims 4, 12 and 14-18 are rejected under 35 U.S.C. 103 (a) as being 

unpatentable over Pole, II et al. (Pole), US patent no. 6,675,304 in view of 

Applicant Admitted Prior Art (AAPA) and "High-speed, Digitally adjusted step

down controllers for notebook CPUs" Maxim, July 2000, pages 1-28 (hereinafter 

"Maxim). 

As per claim 4, Pole teaches a method for reducing power utilized by a 

processor [fig. 5] comprising the steps of: 

determining that a processor is transitioning from a computing mode to a 

mode in which system clock to the processor is disabled [col. 1, lines 30-34; col. 

4, lines 15-32; col. 5, lines 10-16]; and 

reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which system clock is disable [col. 4, lines 15-40] by: 

furnishing an input to reduce an output voltage provided by a voltage 

regulator furnishing core voltage to the processor [col. 3, lines 31-67]; and 

providing a control signal to the voltage regulator to reduce its output 

voltage below a specified output voltage [col. 4, lines 5-7]. 

Pole does not explicitly teach of providing a feedback to the voltage 

regulator. 

AAPA teaches of providing a feedback to the voltage regulator [Maxim 

1711, page 10, ·lines 6-9). 

Furthermore, Maxim teaches a Maxim 1711 is a step-down controller, 

wherein Maxim 1711 is implemented in a computer system to reduce voltage 

level to a CPU core [see page 1]. 
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It would have been obvious to one of ordinary skill in the art at time the 

invention to combine the teachings of Pole and AAPA because the specify 

teachings of AAPA stated above would allow the processor to run stable and 

reliable by adjusting the core voltage accordingly. 

As per claim 18, Pole teaches that the output voltage to which said voltage 

regulator is reduced depends upon output voltage of said voltage regulator prior 

to furnishing the input to reduce the output voltage provided by the voltage 

regulator [col. 3, lines 43-67]. 

9. As per claim 12, Pole discloses a circuit [fig. 2] for providing a regulated 

voltage to a processor comprising: 

a voltage regulator [52, figures 1, 2] having: an output terminal [col. 3, 

lines 31-55; "the output from the voltage regulator 52", inherently, there is an 

output terminal in the voltage regulator 52] providing a selectable voltage [col. 3, 

lines 43-50, " ... adjust the voltage level supplied by the voltage regulator 52 up or 

down" and "to indicate that the voltage level from the voltage regulator 52 is 

changing"]; 

input terminal [fig. 2] for receiving signals indicating the selectable voltage 

level [col. 3, lines 31-55]; 

means for providing signal at the input terminal of the voltage regulator for 

selecting a voltage for operating the processor in a computing mode and a 

voltage of a level less than that for operating the processor in computing mode 

[col. 4, lines 2-11], 
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means for reducing the selectable voltage below a level provided by the 

voltage regulator [col. 4, lines 2-11 ). 

Pole does not explicitly disclose a voltage regulator feedback circuit and a 

voltage divider network. 

AAPA discloses a voltage regulator including a voltage regulator feedback 

circuit and a voltage divider network [page 10, lines 6-9). 

Furthermore, Maxim teaches a Maxim 1711 is a step-down controller with 

a voltage divider network [see page 1], wherein Maxim 1711 is implemented in a 

computer system to reduce voltage level to a CPU core [see page 1). 

It would have been obvious to one of ordinary skill in the art at time the 

invention to combine the teachings of Orton and AAPA because the specify 

teachings of AAPA stated above would allow the processor to run stable and 

reliable by adjusting the core voltage accordingly. 

As per claim 14 is contained same limitations as set forth in claim 12. 

Therefore, same rejection is applied. 

As per claim 15, Pole teaches that the first voltage is for operating the 

processor in a computing mode and the second voltage is a level less than that 

for operating the processor in the computing mode [col. 4, lines 2-7]. 

As to claims 16 and 17, Maxim discloses that the feedback circuit 

comprises a voltage divider [see page 1]. 
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Response to Arguments 

10. Applicant's arguments filed 7/24/2006 have been fully considered but are 

not persuasive. 

11. In the remarks, applicants argued in substance that 1) Pole does not 

Page 10 

disclose the limitation "reducing core voltage to the processor to a value sufficient 

to maintain state during the mode in which system clock is disable, wherein said 

value of the core voltage is not sufficient to maintain processing activity in said 

processor'' as recited in claim 1. 2) Pole fails to teach of transferring operation of 

a voltage regulator furnishing core voltage in a mode in which power is dissipated 

during reductions in core voltage to a mode in which power is saved during a 

voltage transition [col. 1, lines 30-34; col. 4, lines 5-40; col. 5, lines 10-16]. 3) 

Pole fails to teach the limitation "mean for reducing the selectable voltage below 

a lowest level the voltage regulator is specified to output". 4) Pole fails to teach 

the limitation "circuitry for conserving charge stored by the voltage regulator 

when the selectable voltage decreases; and means for enabling the circuitry for 

conserving charge stored by the voltage regulator when the selectable voltage 

decrease". 5) Pole and AAPA and Maxim fail to teach the limitation "providing a 

feedback signal to the voltage regulator to reduce its output voltage below a 

specified output voltage". 

12. The examiner respectfully traverses. As to 1 ), Pole teaches of reducing 

core voltage to the processor to a value sufficient [a low voltage level of 1.3 volts] 

to maintain state [maintain a deep sleep state] during the mode in which system 
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clock is disable [col. 4, lines 15-40, emphasis added, "stopping the processor bus 

clock"], wherein said value of the core voltage is not sufficient to maintain 

processing activity in said processor [emphasis added "there is no activities are 

performed by the processor while it is in a deep sleep state", see col. 1, line 30-

34]. As to 2) Pole teaches of transferring operation of a voltage regulator 

furnishing core voltage in a mode in which power is dissipated during reductions 
' 

in core voltage to a mode in which power is saved during a voltage transition [col. 

1, lines 30-34; col. 4, lines 5-40; col. 5, lines 10-16; emphasis added, "power is 

saved from high performance state (normal mode) to low performance state 

(deep sleep state)"]. As to 3) Pole teaches that means for reducing the 

selectable voltage below a lowest level the voltage regulator is specified to output 

[col. 1, lines 30-34; col. 4, lines 15-40; col. 5, lines 10-16]. As to 4) Pole teaches 

that circuitry for conserving charge [battery 60] stored by the voltage regulator 

when the selectable voltage decreases; and means for enabling the circuitry for 

conserving charge stored by the voltage regulator when the selectable voltage 

decreases [col. 3, lines 43-67; col. 4, lines 15-40; col. 5, lines 10-16; also, the 

battery is connected to the voltage regulator show in figure 1]. As to 5) AAPA 

teaches of providing a feedback to the voltage regulator [Maxim 1711, page 10, 

lines 6-9]; however, Maxim teaches a Maxim 1711 (as cited in AAPA) is a step

down controller, wherein Maxim 1711 is implemented in a computer system to 

allow of adjusting and reducing voltage level to a CPU core [see page 1]. 

Also see rejection above. 
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13. THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 

reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

Page 12 

A shortened statutory period for reply to this final action is set to expire 

THREE MONTHS from the mailing date of this action. In the event a first reply is 

filed within TWO MONTHS of the mailing date of this final action and the advisory 

action is not mailed until after the end of the THREE-MONTH shortened statutory 

period, then the shortened statutory period will expire on the date the advisory 

action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 

calculated from the mailing date of the advisory action. In no event, however, will 

the statutory period for reply expire later than SIX MONTHS from the date of this 

final action. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to Chun Cao whose telephone number is 703-

308-6106. The examiner can normally be reached on Monday-Friday from 7:30 

am-4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Thomas C. Lee can be reached on 703-305-9717. The 

fax phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. 
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Any inquiry of a general nature or relating to the status of this application 

should be directed to the Group receptionist whose telephone number is (703) 

306-5631. 

Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for published applications may be obtained from either Private PAIR or Public 

PAIR. Status information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, see http://pair

direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll

free ). 

Sep.26,2006 

CHUNCAO 
PRIMARY EXAMINER 
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CLAIM LIMITATIONS THAT ARE NOT MET BY THE CITED REFERENCES 

With respect to independent Claim 1, Pole fails to teach or fairly suggest the 

limitations "reducing core voltage to the processor to a value sufficient to maintain state 

during the mode in which system clock is disabled, wherein said value of the core voltage 

is not sufficient to maintain processing activity in said processor" as recited by Claim 1. 

While Pole may describe a "a reduction in voltage," Pole is completely silent as to 

supplying a voltage "not sufficient to maintain processing activity in said processor" as 

recited by Claim 1. 

In the rejection, the Examiner cites Pole column 1, lines 30-34 as suggesting this 

limitation. Applicants strongly traverse. The cited passage refers to an external clock 

signal but fails to suggest changing voltage. The use of hindsight reasoning is not proper 

and this particular citation indicates that the rejection is guided by the recited claims to 

establish teachings not present in the cited art. 

Elsewhere, Pole may suggest that a voltage may be changed. However, Pole's 

voltage teachings are limited to "adjusting" ( column 1 line 39), high/low ( column 4 lines 

18-29), higher/lower ( column 4 lines 38-39) and the like. Pole does not teach any 

functional requirement of a voltage. Importantly, Pole's relative terms describing voltage 

fail to teach or fairly suggest the limitation of a voltage "sufficient to maintain state (but) 

not sufficient to maintain processing activity in said processor" as recited by Claim 1. 

Applicants assert that a voltage that maintains state and is sufficient to maintain 

processing activity is consistent with Pole. In contrast, the description of the claimed 

limitation is not taught or fairly suggested by the cited art. 

With respect to independent Claim 5, Pole fails to teach or fairly suggest the 

limitations "reducing core voltage to the processor to a value sufficient to maintain state 

during the mode in which system clock is disabled, and transferring operation of a 

voltage regulator furnishing core voltage in a mode in which power is dissipated during 

reductions in core voltage to a mode in which power is saved during a voltage transition 

when it is determined that a processor is transitioning from a computing mode to a mode 

is which system clock to the processor is disabled" as recited by Claim 5. The limitations 

are not taught or fairly suggested by the cited art. 
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Pole is completely silent as to a mode of operation of a voltage regulator. While 

Pole may teach increasing or reducing voltage, Pole fails to teach or fairly suggest 

changing modes of operation of the voltage regulator. For example, operating a voltage 

regulator in the same mode, e.g., linear regulation mode at both "high" and "low" 

voltages, is completely consistent with the teachings of Pole. Consequently, Pole fails to 

teach or fairly suggest changing modes of operating the voltage regulator, as recited by 

Claim 5. The limitation is not taught or fairly suggested by the cited art. 

In addition with respect to Claim 5, power savings can be achieved in manners 

other than reducing frequency and/or reducing voltage of a processor. Applicants have 

specifically recited in this embodiment that saving power is performed by a choice of 

mode of operation of the voltage regulator. Pole is silent as to any mode of operation of a 

voltage regulator. Consequently, Pole is silent as to changing the mode of operation of 

the voltage regulator in a mode in which power is dissipated to a mode in which power is 

saved, as claimed. Thus, Pole fails to teach or fairly suggest the claimed transferring the 

operation of a voltage regulator from a mode in which power is dissipated to a mode in 

which power is saved, during a voltage transition. These limitations are not taught or 

fairly suggested by the cited art. 

Further with respect to Claim 5, Pole is directed to adding ("switching in") an 

impedance when a voltage regulator is at a lower output voltage level (Abstract, column 5 

lines 4-18, inter alia). In this manner, the load on the regulator is increased, increasing 

power consumption. Thus Pole trades increased power consumption in exchange for 

decreased latency in increasing voltage. This teaching leads away from power saving, as 

recited in Claim 5. These limitations are not taught or fairly suggested by the cited art. 

With respect to independent Claim 11, Pole fails to teach or fairly suggest the 

limitations "means for reducing the selectable voltage below a lowest level the voltage 

regulator is specified to output" as recited by Claim 11. Pole is completely silent as to 

operation of a voltage regulator outside of its specified output range. In fact, the 

teachings of Pole are specifically limited to operation when the outputs of the voltage 

regulator are "within specifications" ( column 4 line 8), which actually teaches away from 

the cited limitation. Applicants respectfully assert that the whole of Pole is directed to 

operation of a voltage regulator within its specifications, in contrast to the recited 

limitations of Claim 11. These limitations are not taught or fairly suggested by the cited 

art. 
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With respect to independent Claim 13, Pole fails to teach or fairly suggest the 

limitations "means for enabling the circuitry for conserving charge stored by the voltage 

regulator when the selectable voltage decreases" as recited by Claim 13. Pole teaches 

adding ("switching in") an impedance when a voltage regulator is at a lower output 

voltage level (Abstract, column 5 lines 4-18, inter a/ia). In adding such an impedance, 

charge stored by the voltage regulator is actually dissipated in Pole, in contrast to the 

recited limitation of conserving charge as recited by Claim 13. In this manner, Pole 

actually teaches away from embodiments of Claim 13. These limitations are not taught 

or fairly suggested by the cited art. 

With respect to dependent Claim 4, Pole in view of AP A and Maxim fail to teach 

or fairy suggest the limitations "providing a feedback signal to the voltage regulator to 

reduce its output voltage below a specified output voltage" as recited by Claim 4. The 

rejection concedes that Pole does not teach providing the recited feedback. While AP A 

may teach "feedback ... to raise the output voltage level" (page 10 lines 6-9, emphasis 

added), AP A fails to suggest "reduc(ing)" a voltage level, as recited by Claim 4. Maxim 

fails to teach feedback or changing an output level to a processor. The rejection confuses 

the mode of operation of Maxim ("step down" conversion) to allegedly teach changing an 

output voltage. However, "step down" as used in Maxim refers to accessing a higher 

input (to the regulator) voltage, e.g., from a 28 volt battery (Maxim page 1 ), to produce a 

lower regulator output, e.g., 2 volts. 

Applicants respectfully assert that Pole ("no feedback") in view of AP A 

("feedback to raise voltage") actually teaches feedback to raise voltage, thereby teaching 

away from the recited element. Thus, neither Pole, nor AP A nor Maxim, alone or in 

combination, teach or fairly suggest feedback to reduce regulator output voltage, as 

recited by Claim 4. These limitations are not taught or fairly suggested by the cited art. 

Further with respect to Claim 4, Pole in view of AP A and Maxim fail to teach or 

fairy suggest the limitations "providing a feedback signal to the voltage regulator to 

reduce its output voltage below a specified output voltage" as recited by Claim 4. As 

previously presented, Pole is silent as to operation outside of specifications, and actually 

teaches away from this limitation. AP A is silent as to these limitations. Maxim teaches 

operation within specification, which actually teaches away from these limitations. 
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Thus, neither Pole, nor AP A nor Maxim, alone or in combination, teach or fairly 

suggest operation below specification, as recited by Claim 4. In fact, two of the 

references actually teach away from these limitations. These limitations are not taught or 

fairly suggested by the cited art. 

In summary, Applicants respectfully submit that the Examiner's rejections of the 

Claims are improper as key limitations needed for proper prima facie rejections of 

Applicants' Claims are not met by the cited reference as outlined above. 

Moreover, because key limitations of independent Claims 1, 5, 7, 11, 13, (from 

which Claims 2-3, 6, and 8-10 depend) are not taught or fairly suggested by Pole, and key 

limitations of Claims 4, 12 and 14-18 are not taught or fairly suggested by Pole in view of 

APA and further in view of Maxim, Applicants respectfully submit that the rejection of 

Claims 1-18 are improper and should be reversed. 

The Commissioner is hereby authorized to charge any additional fees, which may 

be required for this request, or credit any overpayment, to Deposit Account 23-0085. In 

the event that an extension of time is required, or may be required in addition to that 

requested in a petition for an extension of time, the Commissioner is requested to grant a 

petition for that extension of time which is required to make this response timely and is 

hereby authorized to charge any fee for such an extension of time or credit any 

overpayment for an extension of time to Deposit Account 23-0085. 

TRAN-P059/ ACM/NAO 
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Respectfully submitted, 

WAG~ 

Anthony C. Murabito 
Reg. No. 35,295 
Two North Market Street 
Third Floor 
San Jose, California 95113 
(408) 938-9060 

5 
Serial No.: 09/694,433 

Group Art Unit: 2115 

MICROCHIP TECH. INC. - EXHIBIT 1014 
MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 436



-o JAN O 4 2007 
};. IJ' 

"'>it!JiADBl,P-~#;, otice of Appeal 

Patent 
Docket No.: TRAN-P059 

lnventor(s): 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Read, et al. 

Application No.: 09/694,433 Group Art Unit: 2115 

Filed: 10/23/00 Examiner: Cao, Chun 

Confirmation No: 3072 

Title: STATIC POWER CONTROL (AS FILED) 

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

NOTICE OF APPEAL FROM THE PRIMARY EXAMINER 
TO THE BOARD OF PATENT APPEALS AND INTERFERENCES 

Applicant hereby appeals to the Board from the decision of the Primary Examiner, mailed, 
finally rejecting claims 04/18/06. 

The item(s) checked below are appropriate: 
1. STATUS OF APPLICANT 

This application is on behalf of 
[ X] other than a small entity. 
[ ] a small entity. 
[ ] A verified statement 

[ ] is attached. 
[ ] was already filed on ______ _ 

CERTIFICATE OF MAILING/TRANSMISSION (37 C.F.R. 1.8a) 

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

MAILING 

X deposited with the United States Postal 
Service, with sufficient postage, as first class 
mail in an envelope addressed to Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450. 

Date: 12/28/06 

2. FEE FOR FILING NOTICE OF APPEAL 

FACSIMILE 

o transmitted by facsimile to the 
Patent and Trademark Office. 

(type or print name of person certifying) 

Pursuant to 37 C.F.R. 1. 17(e), the fee for filing the Notice of Appeal is: 
[ ] small entity $250.00 
[ X] other than a small entity $500.00 

01/05/2007 WASFAW1 00000015 09694433 Notice of Appeal fee due $ 500.00 

01 FC:1401 500.00 OP 

MICROCHIP TECH. INC. - EXHIBIT 1014 
MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 437



3. EXTENSION OF TERM 

The proceedings herein are for a patent application and the provisions of 37 C.F .R. 1.136 apply. 

(a) [ ) Applicant petitions for an extension of time under 37 C.F.R. 1.136 
(fees: 37 C.F.R. 1.17(a)-(d)) for the total number of months 
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Application Number 
Application/Control No. Appllcant(s)/Patent under 

Reexamination 

ii 111111111111111 I! 
09/694,433 READ ET AL. 

Art Unit 

Thomas Lee 2115 

I IDocll.llmell'lli Codie O AIP'.IPIRIE:.IDEC I 

Notice of Panel Decision from Pre-Appeal Brief Review 

111111111111 
This is in response to the Pre-Appeal Brief Request for Review filed 1/4/2007. 

1. D Improper Request - The Request is improper and a conference will not be held for the following 
reason(s): 

D The Notice of Appeal has not been filed concurrent with the Pre-Appeal Brief Request. 
D The request does not include reasons why a review is appropriate. 
D A proposed amendment is included with the Pre-Appeal Brief request. 
D Other: 

The time period for filing a response continues to run from the receipt date of the Notice of Appeal or from 
the mail date of the last Office communication, if no Notice of Appeal has been received. 

2. D Proceed to Boa~d of Patent Appeals and Interferences - A Pre-Appeal Brief conference has been 
held. The application remains under appeal because there is at least one actual issue for appeal. Applicant 
is required to submit an appeal brief in accordance with 37 CFR 41.37. The time period for filing an appeal 
brief will be reset to be one month from mailing this decision, or the balance of the two-month time period 
running from the receipt of the notice of appeal, whichever is greater. Further, the time period for filing of the 
appeal brief is extendible under 37 CFR 1.136 based upon the mail date of this decision or the receipt date 
of the notice of appeal, as applicable. 

D The panel has determined the status of the claim(s) is as follows: 
Claim(s) allowed: __ . 
Claim(s) objected to: __ . 
Claim(s) rejected: __ . 
Claim(s) withdrawn from consideration: __ . 

3. D Allowable application -A conference has been held. The rejection is withdrawn and a Notice of 
Allowance will be mailed. Prosecution on the merits remains closed. No further action is required by 
applicant at this time. 

4. [81 Reopen Prosecution -A conference has been held. The rejection is withdrawn and a new Office 
action will be mailed. No further action is required by applicant at this time. 

All participants: 

( 1 ) Thomas Lee. 

(2) Chun Cao. 

U.S. Patent and Trademark Office 

(3)Lynne Browne. 

(4) __ . 

Part of Paper No. 20070212 
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Interview Summary 

Application No. 

09/694,433 

Examiner 

Chun Cao 

All participants (applicant, applicant's representative, PTO personnel}: 

(1) Chun Cao. 

(2) Thomas Lee. 

Date of Interview: 1/23/07, 218/07. 

Type: a)i:8J Telephonic b)D Video Conference 

(3)Anthonv C. Murabito. 

(4) __ . 

c)D Personal (copy given to: 1 )D applicant 2)0 applicant's representative] 

Exhibit shown or demonstration conducted: d)D Yes 
If Yes, brief description: __ . 

Claim(s) discussed: 1-3,5, 7-10 and 13. 

e)[gl No. 

Identification of prior art discussed:· US patent no. 5,852,737. 

Applicant(s) 

READ ET AL. 

Art Unit 

2115 

Agreement wi~h respect to the claims f)[gl was reached. g)O was not reached. h}D N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: 112 'Z'd paragraph reiection perlaininq to claims 5 and 13 were discussed. The 
teachings of the prior arl reference (5.852. 737) and the limitations as set forlh in claims 1 and 7 were also discussed. 
Understanding had been reached to amend claims 1 and 7 to distinguish over the prior arl reference and to amend 
claims 5 and 13 to overcome the 112 '118 paragraph reiection. Applicant agreed to file an amendment in due course. 

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

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

Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. 

U.S. Patent and Trademark Office 
PTOL-413 (Rev. 04-03) Interview Summary 

L 
Examiner's signature, if required 

PaperNo.20070123 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office _action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. . 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion_ of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 

Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
- An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
uriless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. · 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month lime period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Attorney Docket No.: TRAN-P059 

~~ LI 
'~r.-:!l·~~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I hereby certify that this transmittal of the below described document is being deposited with the United States Postal Service in an 
envelope bearing First Class Postage and addressed to the Commissioner for Patents P,O, Box 1450, Alexandria, VA 22313-1450, 
on the below date of de osit. 
Date of 03/19/07 Name of Person Julie Giaramita Signature of the 

Person Making the 
De osit: 

, Deposit: Making the Deposit: 

In re Application of: Read, et al. 

Application No.: 09/694,433 

Filed: 10/23/00 

Confirmation No.: 3072 

For: STATIC POWER CONTROL (AS FILED) 

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

Examiner: Cao, Chun 

Art Unit: 2115 

SUPPLEMENTAL AMENDMENT TRAN SM ITT AL 

1. Transmitted herewith is an amendment for this application 

X Transmitted herewith is a response to an office action for the above identified patent application. 
( 12 sheets) 

Transmitted herewith are ___ sheets of substitute formal drawings. 
Other: 

2. Applicant is other than a small entity 

Extension of Term 

3. The proceedings herein are for a patent application and the provisions of 37-C.F.R. 1.136 apply. 

(a) [ ] Applicant petitions for an extension of time under 37 C.F .R. 1.136 
(fees: 37 C.F.R. 1.17(a}-(d) for the total number of months checked below:) 

Extension 
[ ] one month 
[ ] two months 
[ ) three months 
[ ] four months 
[ ) five months 

Fee 
$120.00 
$450.00 
$1,020.00 
$1,590.00 
$2,160.00 
Fee $ 

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

(b} [ X] 

1 of 2 

Applicant believes that no extension of term is required. However, this conditional petition is 
being made to provide for the possibility that applicant has inadvertently overlooked the 
need for a petition for extension of time. 

rev, 10/04 kgr 
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Attorney Docket No.: TRAN-P059 

Fee Calculation 

4. The fee for claims (37 C.F.R. 1.16(b)-(d)) has been calculated as shown below: 

(for other than a small entity) 
Highest Number 

Fee Items Claims of Claims Present 
Remaining After Previously Paid Extra Claims 

Amendment · For 
Total Claims 18 - 37 = 
Independent Claims 8 - 8 = 
Multiple Dependent Claim Fee (one or more, first added by this 
amendment) 
Total Fees 

PAYMENT OF FEES 

5. The full fee due in connection with this communication is 
provided as follows: 

0 
0 

Fee Rate 

X $50.00 
X $200.00 
$360.00 

[ X] The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.: 23-0085 . 
A duplicate copy of this authorization is enclosed. 

[ ] A check in the amount of ~ 

[ Charge any fees required or credit any overpayments associated with this filing to Deposit 
Account No.: 23-0085. 

Total 

$0.00 
$0.00 
$0.00 

$0.00 

Please direct all correspondence concerning the above-identified application to the following 
address: 

2 of2 

WAGNER, MURABITO & HAO LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Customer No: 45590 

Respectfully submitted, 

~~ 
By: __ ....,~"""----""-----

Anthony C. Murabito 
--

Reg. No. 35,295 

rev. 10/04 kgr 
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---==--TRAN-P059 PATENT 

'to~ 

~ \ ~ 1~i, t IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

~, ~- . 
t ':W, , n re Application of: Read, et al. 

Serial: 

Filed: 

09/694,433 

October 23, 2000 

Group Art Unit: 2115 

Examiner: Cao, Chun 

For: STATIC POWER CONTROL (As Filed) 

Honorable Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

SUPPLEMENTAL AMENDMENT 

Dear Sir: 

Applicants respectfully submit the following Supplemental 

Amendment for filing in the above captioned case. 
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In the Claims: 

1. (currently amended) A method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode 

to a mode in which g system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which said system clock is disabled, wherein said 

value of the core voltage is not sufficient to maintain processing activity in 

said processor.,_ 

responsive to said determining, at a voltage regulator supplying said 

core voltage, transitioning from a ,first regulation mode to a second regulation 

mode, 

wherein power is dissipated during a voltage transition that reduces 

said selectable voltage in said first regulation mode and power is saved 

during said voltage transition in said second regulation mode. 

2. (currently amended) The [[A]] method as claimed in Claim 1 in which 

the step of determining that a processor is transitioning from a computing 

mode to a mode in which system clock to the processor is disabled comprises 

monitoring a stop clock signal. 
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3. (currently amended) The [[A]] method as claimed in Claim 1 in which 

the step of reducing core voltage to the processor to a value sufficient to 

maintain state during the state in which system clock is disabled comprises 

furnishing an input to reduce an output voltage provided by a voltage 

regulator furnishing core voltage to the processor. 

4. (Previously Presented) A method for reducing power utilized by a 

processor comprising the steps of: 

determining that a processor is transitioning from a computing mode 

to a mode in which system clock to the processor is disabled, and 

reducing core voltage to the processor to a value sufficient to maintain 

state during the mode in which system clock is disabled by: 

furnishing an input to reduce an output voltage provided by a 

voltage regulator furnishing core voltage to the processor, and 

providing a feedback signal to the voltage regulator to reduce its 

output voltage below a specified output voltage. 

5. (currently amended) A method for reducing power utilized by a system 

having a least a processor.,_ comprising the steps of: 

determining that [[a]] the processor is transitioning from a computing 

mode to a mode in which~ system clock to the processor is disabled, 
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reducing core voltage being furnished by a voltage regulator to the 

processor to a value sufficient to maintain state during the mode in which the 

system clock is disabled, and 

transferring operation of [[a]] the voltage reguiator fuFnishing eoFe 

voltage in a mode in which power is dissipated during a voltage transition in 

reduction[[s]] in core voltage to a mode in which power is saved during [[a]] 

said voltage transition in the reduction in core voltage when it is determined 

that [[a]] the processor is transitioning from [[a]] the computing mode to [[a]] 

the mode [[is]] in which the system clock to the processor is disabled. 

6. (currently amended) The [[A]] method as claimed in Claim 5 further 

comprising the steps of returning the voltage regulator to its original mode of 

operation when the value of the core voltage sufficient to maintain state 

during the mode in which system clock is disabled is reached. 

7. (currently amended) A circuit for providing a regulated voltage to a 

processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the 

selectable voltage level; 
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means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a computing 

mode and a voltage of a level less than that for operating the processor in a 

computing mode, wherein the level less than that for operating the processor 

in a computing mode is sufficient to maintain state of the processor: and 

means for changing the voltage regulator from a mode in which power 

is dissipated during a voltage transition that reduces said selectable voltage 

to a mode in which power is saved during said voltage transition. 

8. (Original) A circuit as claimed in Claim 7 in which the means for 

providing signals at the input terminal of the voltage regulator comprises 

means for accepting binary signals indicating different levels of voltage. 

9. (currently amended) The [[A]] circuit as claimed in Claim 7 in which 

the means for providing signals at the input terminal of the voltage regulator 

comprises: 

selection circuitry, 

means for furnishing a plurality of signals at the input to the 

selection circuitry, and 

means for controlling the selection by the selection circuitry. 

10. (currently amended) The [[A]] circuit as claimed in Claim 9 in which: 

the selection circuitry is a multiplexor, and 
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the means for controlling the selection by the selection circuitry 

includes a control terminal for receiving signals indicating a system 

clock to the processor is being terminated. 

11. (previously presented) A circuit for providing a regulated voltage to a 

processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 

an input terminal for receiving signals indicating the selectable 

voltage level; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 

computing mode and a voltage of a level less than that for 

operating the processor in a computing mode; and 

means for reducing the selectable voltage below a lowest level the 

voltage regulator is specified to output. 

12. (Previously Presented) A circuit for providing a regulated voltage to a 

processor comprising: 

a voltage regulator having: 
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an output terminal providing a selectable voltage; 

an input terminal for receiving signals indicating the selectable 

voltage level; and 

a voltage regulator feedback circuit; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a 

computing mode and a voltage of a level less than that for operating 

the processor in a computing mode; and 

means for reducing the selectable voltage below a level provided 

by the voltage regulator comprising: 

a voltage divider network joined between the output 

terminal and a voltage source furnishing a value higher than 

the selectable voltage, and 

the voltage regulator feedback circuit receiving a value 

from the voltage divider network. 

13. (currently amended) A circuit for providing a regulated voltage to a 

processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 
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an input terminal for receiving signals indicating the selectable 

voltage level; 

means for providing signals at the input terminal of the voltage 

regulator for selecting a voltage for operating the processor in a computing 

mode and a voltage of a level less than that for operating the processor in a 

computing mode; 

circuitry for eonserving charge stored by the voltage regulator v.rhen 

the seleetable voltage deereases changing the voltage regulator from a mode 

in which power is dissipated during a voltage transition in reduction of the 

selectable voltage to a mode in which system power is saved during said 

voltage transition in reduction of the selectable voltage, and 

means for enabling the circuitry for conserving charge stored by the 

voltage regulator when the selectable voltage decreases. 

14. (Previously Presented) A circuit for providing a regulated voltage to a 

processor comprising: 

a voltage regulator having: 

an output terminal providing a selectable voltage, and 
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an input terminal for receiving signals indicating the selectable 

voltage level; and 

a voltage regulator feedback circuit; 

circuitry coupled to said input terminal and configured to provide 

signals to the. input terminal for selecting a first voltage for operating the 

processor in a first mode and a second voltage for operating the processor in a 

second mode; 

a voltage source furnishing a value higher than the selectable voltage; 

and 

a feedback circuit coupled to the voltage source, the output terminal, 

and the voltage regulator feedback circuit. 

15. (Previously Presented) The circuit of Claim 14, wherein the first 

voltage is for operating the processor in a computing mode and the second 

voltage is a level less than that for operating the processor in the computing 

mode. 

16. (Previously Presented) The circuit of Claim 15, wherein the feedback 

circuit comprises a voltage divider. 
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17. (Previously Presented) The circuit of Claim 14, wherein the feedback 

circuit comprises a voltage divider. 

18. (Previously Presented) The method of Claim 4, wherein the output 

voltage to which said voltage regulator is reduced depends upon output 

voltage of said voltage regulator prior to furnishing the input to reduce the 

output voltage provided by the voltage regulator. 

19-37 (canceled) (election) 
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REMARKS 

Claims remaining in the present application are 1-18. Claims 19-37 

were previously canceled. Claims 1-3, 5-7, 9, 10 and 13 are amended herein. 

The Applicants respectfully request reconsideration of the above captioned 

patent application in view of the amendments presented/herein. 

Applicants' intent and belief is that the claims are amended per the 

agreement reached during the Examiner Interview described below. 

Examiner Interview Summary 

On January 23, 2007 and February 8, 2007, Examiner Cao and 

Supervisory Examiner Lee conducted an Examiner Interview with 

Applicants' representatives. Claims 1, 5, 7 and 13, and prior art citation US 

5,852,737 were discussed. Agreement on Claims 1-18 was reached. 

Applicants thank the Examiners for the Interview. 
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Conclusion 

Claims remaining in the present application are 1 18. Applicants 

respectfully assert that the above captioned application is in condition for 

allowance, and respectfully solicit such allowance. 

The Examiner is invited to contact Applicants' undersigned 

representative if the Examiner believes such action would expedite resolution 

of the present Application. 

Please charge any additional fees or apply any credits to our PTO 

deposit account number: 23-0085. 

Date: -----'~,._,,,/4"'----'~-Z:..,,,,.-/4 __ ~ ____ z __ 

TRAN-P059/ ACM/NAO 
Examiner: Cao, C. 

Respectfully submitted, 

Anthony C. Murabito 
Reg. No. 35,295 

HAOLLP 

Two North Market Street 
Third Floor 
San Jose, California 95113 
( 408) 938-9060 

12 
Serial No.: 09/694,433 

Group Art Unit: 2115 

MICROCHIP TECH. INC. - EXHIBIT 1014 
MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 459



PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 09/694,433 10/23/2000 □ To be Mailed 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY 0 OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

□ SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A N/A 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS 
* X $ = OR X $ = (37 CFR 1.16(i)) minus 20 = 

INDEPENDENT CLAIMS 
* X $ = X $ = (37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 

□APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

03/23/2007 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
I- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ 1.16(i)) · 18 Minus ** 37 = 0 X $ = OR X $50= 0 
0 Independent z * 8 Minus ···12 = 0 X $ = OR X $200= 0 w 137 CFR 1.16/h\\ 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

I-
AMENDMENT PAID FOR 

z Total (37 CFR 
* Minus ** = X $ = OR X $ = w 1.16(i\\ 

~ Independent 
* Minus *** = X $ = OR X $ = 

0 (37 CFR 1.16(hll 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". Rozenia Harmon 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information Is required by 37 CFR 1.16. The information Is required to obtain or retain a benefit by the public which Is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

MICROCHIP TECH. INC. - EXHIBIT 1014 
MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 460



EAST Search History 

Ref Hits Search Query DBS Default Plurals Time Stamp 
# Operator 

Ll 64 (core near3 (voltage power)) with ((enough sufficient) near6 US·PGPUB; OR OFF 2007/04/03 13:43 
(operat$3 activ$5 execut$3)) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L2 13 1.dm. US·PGPUB; OR OFF 2007/04/03 13:46 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L3 1500 713/320.ccls. US·PGPUB; OR OFF 2007/04/03 14:41 
USPAT; 
USOCR 

L4 934 (voltage adjl regulator$1) with (mode near8 (chang$3 switch$3)) US·PGPUB; OR OFF 2007/04/03 14:01 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

LS 0 ("core voltage" nears (low$2 reduc$3)) same 4 US·PGPUB; OR OFF 2007/04/03 14:38 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L6 5 ("core voltage" nears (low$2 reduc$3)) and 4 US·PGPUB; OR OFF 2007/04/03 14:38 
' USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L7 2744 713/300.ccls. US·PGPUB; OR OFF 2007/04/03 14:41 
USPAT; 
USOCR 

LB 79 (stop$3 or disable$1) near4 clock same ((reduc$3 or lower$3) US·PGPUB; OR OFF 2007/04/03 14:53 
near8 core) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L9 5 8.clm. US·PGPUB; OR OFF 2007/04/03 14:53 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

4/3/07 3:11:14 PM Page 1 
C:\Documents and Settings\ccao\My Documents\EAST\ Workspaces\09694433. wsp 

MICROCHIP TECH. INC. - EXHIBIT 1014 
MICROCHIP TECH. INC. V. HD SILICON SOLS.  -  IPR2021-01265  -  Page 461



'\ t. 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

7590 04/11/2007 

WAGNER, MURABITO & HAO LLP 
TWO NORTH MARKET STREET 
THIRD FLOOR 
SAN JOSE, CA 95113 

EXAMINER 

CAO.CHUN 

ART UNIT PAPER NUMBER 

2115 

DA TE MAILED: 04/11/2007 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

09/694,433 10/23/2000 Andrew Read TRANS59 3072 

TITLE OF INVENTION: SAVING POWER WHEN IN OR TRANSITIONING TO A STA TIC MODE OF A PROCESSOR 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional NO $1400 $0 $0 $1400 07/11/2007 

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

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

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOT AL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above; or 

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

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

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

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

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
ind)cated unless cory-ecte!i below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee not1ficat10ns. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certthcate of ma1hng can only be used tor domestic ma1lmgs of the 
Fec(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

7590 04/11/2007 

WAGNER, MURABITO & HAO LLP 
TWO NORTH MARK.ET STREET 
THIRD FLOOR 
SAN JOSE, CA 95113 

APPLICATION NO. FILING DATE 

09/694,433 10/23/2000 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelOP.C 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Andrew Read TRANS59 3072 

TITLE OF INVENTION: SAVING POWER WHEN IN OR TRANSITIONING TO A STATIC MODE OF A PROCESSOR 

APPLN.TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1400 

EXAMINER ART UNIT 

CAO,CHUN 2115 

I. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

D "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0 $0 

I CLASS-SUBCLASS 

713-001000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1400 

DATE DUE 

07/11/2007 

(2) the name of a single firm (having as a member a 2 _____________ _ 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 3 
listed, no name will be printed. · --------------

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

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

(A) NAME OF ASSIGNEE (8) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies ---------
5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. Sec 37 CFR 1.27. 

4b. Payment of Fce(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

D Payment by credit card. Form PTO-2038 is attached. 
0 The Director is hereby authorized to charge the required fce(s), any deficiency, or credit any 

overpayment, to Deposit Account Number (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l .27(g)(2). 

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

Authorized Signature _____________________ _ Date __________________ _ 

Typed or printed name ____________________ _ Registration No. ______________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alcxandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

09/694,433 10/23/2000 

7590 04/11/2007 

WAGNER, MURABITO & HAO LLP 
TWO NORTH MARKET STREET 
THIRD FLOOR 
SAN JOSE, CA 95113 

FIRST NAMED INVENTOR 

Andrew Read 

UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PA TENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.usplo.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

TRANS59 3072 

EXAMINER 

CAO.CHUN 

ART UNIT PAPER NUMBER 

2115 

DA TE MAILED: 04/1 1/2007 

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

The Patent Term Adjustment to date is 35 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 35 day(s). 

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571 )-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571 )-272-4200. 
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Notice of A/lowability 

Application No. 

09/694,433 
Examiner 

Chun Cao 

Applicant(s) 

READ ET AL. 
Art Unit 

2115 

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

1. [8J This communication is responsive to amendment filed on 3/23/07. 

2. [8J The allowed claim(s) is/are 1-18. 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

4. 0 A SUBSTITUTE OATH .OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

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

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

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
· of Biological Material 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. D Examiner's Amendment/Comment 

8. D Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

CHUNCAO 
PRIMARY EXAMINER 

U.S. Patent and Trademark Office 
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20070404 
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Issue Classification 
Application/Control No. Applicant(s)/Patent under 

09/694,433 Reexamination 

II 111 111 11 11 1111 II II 
READ ET AL. 

Examiner Art Unit 

Chun Cao 2115 

ISSUE CLASSIFICATION 
ORIGINAL INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

713 3W & oh F I I ',2.. I 

CROSS REFERENCES 
I I 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

7/3 -;oo 't I 

I I 

I I 

I I 

I I 

a-tUNCAO 

~(Date) 
~EXAMINER Total Claims Allowed: 18 

4/4/07 
O.G. 0.G. 

(Primary Examiner) (Date) Print Claim(s) Print Fig. 
(Legal Instruments Examiner) (Date) 

1 5 

D Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

<ii 
<ii 

<ii 
<ii 

<ii 
iii 

<ii 
iii 

iii 
<ii 

<ii 
<ii 

<ii 
iii 

C: C: C: C: C: C: C: 
C: 'ci C: ·ci C: ·ci C: ·ci C: ·ci C: ·ci C: 'ci u:: ·c: u:: ·c: u:: ·c: u:: ·c: u:: ·c: u:: ·c: u:: ·c: 

0 0 0 0 0 0 0 

1 1 31 61 91 121 151 181 
2 2 32 62 92 122 152 182 
3 3 33 63 93 123 153 183 
4 4 34 64 94 124 154 184 
6 5 35 65 95 125 155 185 
7 6 36 66 96 126 156 186 
8 7 37 67 97 127 157 187 
9 8 38 68 98 128 158 188 
10 9 39 69 99 129 159 189 
11 10 40 70 100 130 160 190 
12 11 41 71 101 131 161 191 
13 12 42 72 102 132 162 192 
14 13 43 73 103 133 163 193 
15 14 44 74 104 134 164 194 
16 15 45 75 105 135 165 195 
17 16 46 76 106 136 166 196 
18 17 47 77 107 137 167 197 
5 18 48 78 108 138 168 198 

19 49 79 109 139 169 199 
20 50 80 110 140 170 200 
21 51 81 111 141 171 201 
22 52 82 112 142 172 202 
23 53 , 83 113 143 173 203 
24 54 84 114 144 174 204 
25 55 85 115 145 175 205 
26 56 86 116 146 176 206 
27 57 87 117 147 177 207 
28 58 88 118 148 178 208 
29 59 89 119 149 179 209 
30 60 90 120 150 180 210 

U.S. Patent and Trademark Office Part of Paper No. 20070404 · 
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Search Notes 
Application/Control No. Applicant(s)/Patent under 

Reexamination 

1111111111111111 II II 
09/694,433 READ ET AL. 
Examiner Art Unit 

Chun Cao 2115 

SEARCHED 
SEARCH NOTES 

(INCLUDING SEARCH STRATEGY) 

Class Subclass Date Examiner DATE EXMR 

East updated search 4/3/2007 cc 

INTERFERENCE SEARCHED 

Class Subclass Date Examiner 

713 300,320 4/3/2007 cc 

. 
PGPUB text search 4/3/2007 cc 
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I UNITED STATES PATENT AND ThADEMARK OFFIGE 

u,~ 

111111m ml ~ii ~Ii ~m II~ m Iii 1111 Ill~ 11m 111111 
Bib Data Sheet 

FILING OR 371(c) 

SERIAL NUMBER DATE CLASS 
09/694,433 10/23/2000 713 

RULE 

APPLICANTS 
Andrew Read, Sunnyvale, CA; 
Sameer Halepete, San Jose, CA; 
Keith Klayman, Sunnyvale, CA; · 

II-• CONTINUING DATA************************* 

ll-* FOREIGN APPLICATIONS ******************** 

IF REQUIRED, FOREIGN FILING LICENSE GRANTED 
** 12/15/2000 

Foreign Priority claimed □ yes E:J' no 

~5 USC 119 (a-d) conditions □ yes 6:j' no □ Met after 
STATE OR 

met COUNTRY 

rvenfied and 
Allo~ CA- CA 

Acknowledoed Examiner's Sionature Initials 

ADDRESS 
WAGNER, MURABITO & HAO LLP 
nwo NORTH MARKET STREET 
THIRD FLOOR 
~AN JOSE, CA95113 

TITLE 

Page 1 of 1 

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

P.O. Box 1450 
Alexandria, Vuginia 22313-1450 
,.,,...,,n,pto,gov 

CONFIRMATION NO. 3072 

ATTORNEY GROUP ART UNIT 
DOCKET NO. 

2115 
TRANS59 

SHEETS TOTAL INDEPENDENT 
DRAWING CLAIMS CLAIMS 

2 -~,g- 7t 

SAVING POWER WHEN IN OR TRANSITIONING TO A STATIC MODE OF A PROCESSOR 

I □ All Fees I 
I □ 1.16 Fees (Filing) I 

FILING FEE FEES: Authority has been given in Paper □ 1.17 Fees { Processing Ext. of 
RECEIVED No. to charge/credit DEPOSIT ACCOUNT time) 

2980 · No. for following: I □ 1 .18 Fees { Issue ) I 
I □ Other I 
I □ Credit I 

http:/ /neo: 8000/PrexServlet/PrexAction ?serviceN ame=BibDataSheet&Action=display &brows... 4/3/07 
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0 ,Pc 
~ '-<) 

cc. 
L 161007 THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Docket No.: TRAN-P059 
I hereby certlfy·ttlat this transmittal of the below described document is being deposited with the United States Postal Service in an 
envelope bearing First Class Postage and addressed to the Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-
1450, on the below date of de osit. 
Date of 7/11/07 Name of Person Mina Oliveri 
De osit: Makin the De sit: 

lnventor(s): 

Serial No.: 

Filed: 

Read et al. 

09/694,433 

10/23/2000 

Confirmation No: 3072 

Group Art Unit: 2115 

Examiner: Cao, Chun 

Title: SAVING POWER WHEN IN OR TRANSITIONING TO A STATIC MODE OF A 
PROCESSOR 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
ATTENTION: Mail Stop Issue Fee 
Sir: 

TRANSMITTAL OF PAYMENT OF ISSUE FEE (37 CFR 1.311) 

1. Applicant hereby pays the issue fee for the attached Issue Fee Transmittal PTOL-85 

2. [Kl Applicant is other than a small entity 

Fee Calculation 

{for other than a small entity) 

Aoolication Status is: Reaular Desian 
Fee (CFR 1.18{a) and (b)): I X 1 $1,400.00 I [ $800.00 
Additional Copies (10@ $3.00} 
Total Fees 

PAYMENT OF FEES 

1. The full fee due in connection with this communication is provided as follows: 

Total 
1,400.00 

30.00 
1,430.00 

[ X] The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.:50-4160. 
A duplicate copy of this authorization is enclosed. 

[ X] A check in the amount of $1,430.00 

[ ] Charge any fees required or credit any overpayments associated with this filing to Deposit 
Account No.: 50-4160. 

1 of 2 rev. 12/04 dbp 
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Please direct all correspondence concerning the above-identified application to the following 
address: 

2 of 2 

MURABITO, HAO & BARNES LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Respectfully submitted, 

By:_____.~'--"""--==--· --
Anthony C. Murabito 
Reg. No.: 35,295 

rev. 12/04 dbp 
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,7- :,-:</' I '• 

\PE PART B- FEE(S) TRANSMITTAL 
0 I!. 1• J..·/ 

Complete an send this form~~~ether with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 lUl 1 fl 1\\01 ~ 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: Thi used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further c • _ ce including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indjcatcd unless coi:rcctc~ below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
mamtcnancc fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A cert1hcatc of ma!lmg can only be used for domcsl!c mailmgs of the 
Fce(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmiss10n. 

7590 04/11/2007 

WAGNER, MURABITO & HAO LLP 
TWO NORTH MARKET STREET 
THIRD FLOOR 
SAN JOSE, CA 95113 

07/17/2007 FnETEKI2 00000038 09694433 

01 FC:1501 
02 FC:8001 

APPLICATION NO. 

09/694,433 

1400.00 OP 
30.00 OP 

FILING DATE 

10/23/2000 

Certificate of Mailing or Transmission 
I hereby certify that this Fce(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an cnvcloP.c 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

Mina Oliveri ( Depositor's name) 

(Signature) 

7/11/07 (Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Andrew Read TRANS59 3072 

TITLE OF INVENTION: SA YING POWER WHEN IN OR TRANSITIONING TO A STATIC MODE OF A PROCESSOR 

APPLN.TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1400 

EXAMINER ART UNIT 

CAO,CHUN 2115 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0 $0 

CLASS-SUBCLASS 

713-001000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1400 

DATE DUE 

07/11/2007 

(2) the name of a single firm (having as a member a 2. _____________ _ 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 3 
listea, no name will be printed. ------~~------

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

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

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

Transmeta Corporation Santa Clara, CA 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual ~t:orporation or other private group entity O Government 

4a. The following fee(s) arc submitted: 

xul Issue Fee 

0 Publication Fee (No small entity discount permitted) 
xlJll Advance Order - # of Copies __ l_O ______ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFcc(s): (Please first reapply any previously paid issue fee shown above) 

:l£3 A check is enclosed. 

D Payment by credit card. Form PTO-2038 is attached. 
1£3Thc Director is hereby authorized to charge the ,i;.cqujl'l(,d feJ..(s), any deficiency, or credit any 

overpayment, to Deposit Account Number .'.:>U-4 lb IJ(cnclosc an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR I .27(g)(2). 

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

Typed or printed name __ A_n_t_h_o_n_y_,__C.;..__:_._M_u_r_a.;c..._b....c1:c.· ..::t_o'------ Registration No. _ __c3c....=.5_._=2...:9....c5~--------

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prcpanng, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you rcguirc to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, -P.O. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 223 IJ-1450. 
Under the Paperwork Reduction Act of 1995, no persons arc required to respond to a collection of information unless it displays a valid 0MB control number. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

09/694,433 08/21/2007 

7590 08/01/2007 

WAGNER, MURABITO & HAO LLP 
TWO NORTH MARKET STREET 
THIRD FLOOR 
SAN JOSE, CA 95113 

PATENT NO. 

7260731 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

TRANS59 3072 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

The Patent Term Adjustment is 30 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

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

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

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

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

Andrew Read, Sunnyvale, CA; 
Sameer Halepete, San Jose, CA; 
Keith Klayman, Sunnyvale, CA; 

IR103 (Rev. 11/05) 
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Attorney Docket No.: TRAN-P059 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I hereby certify that this transmittal of the below described document is being deposited with the United States Postal Service in an 
envelope bearing First Class Postage and addressed to the Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 
on the below date of de osit. 
Date of I 8/21/2007 Name of Person Mina Oliveri 
De osit: Makin the De osit: 

In re Application of: 

lnventor(s): Andrew Read, Sameer Halapete, and Keith Klayman 

Application No.: 09/694,433 

Filed: 10/23/2000 

Title: SAVING POWER WHEN IN OR TRANSITIONING TO A STATIC MODE OF A PROCESSOR 

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

CONDITIONAL PETITION FOR EXTENSION OF TIME 

This conditional petition is being filed along with the 
accompanying DIVISIONAL 
and provides for the possibility that applicant has inadvertently overlooked the need for a petition and 
fee for extension of time. 

Conditional petition for extension of time 

If any extension of time for the accompanying response is required, applicant requests that this be 
considered a petition therefor. 

Status 

This application is on behalf of 

[Kl other than a small entity 
D a small entity 

A verified statement: 
D is attached 
D is already fifed 

[ ] The Commissioner is hereby authorized to charge any additional fees associated with this 
communication or credit any overpayment to Deposit Account No.: 50-4160. 
A duplicate copy of this authorization is enclosed. 

Page 1 of 2 rev. 6/97 jpw 
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Please direct all correspondence concerning the above-identified application to the following address: 

Date: August 21, 2007 

Page 2 of2 

MURABITO, HAO & BARNES LLP 
Two North Market Street, Third Floor 

San Jose, California 95113 
(408) 938-9060 

Customer No: 45590 

Respectfully submitted, 

By: __ __:~::::::....::==,===-::::_::-_-_ 
Anthony C. Murabito 
Reg. No. 35,295 

rev. 6/97 jpw 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER PATENT NUMBER 

09/694,433 7260731 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

GROUP ART UNIT FILE WRAPPER LOCATION 

2115 9200 

1111111111111111111111 m~mmmmm11~1 ~~11111111111111111111111111 

Correspondence Address/Fee Address Change 

The following fields have been set to Customer Number 45590 on 08/27/2008 
• Correspondence Address 
• Maintenance Fee Address 
• Power of Attorney Address 

The address of record for Customer Number 45590 is: 

45590 
TRANSMETA C/O MURABITO, HAO & BARNES LLP 
TWO NORTH MARKET STREET 
THIRD FLOOR 
SAN JOSE, CA 95113 

PART 1 - ATTORNEY/APPLICANT COPY 
page 1 of 1 
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Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

505980807 03/23/2020 

PATENT ASSIGNMENT COVER SHEET 

NEW ASSIGNMENT 

NATURE OF CONVEYANCE: NUNC PRO TUNC ASSIGNMENT 

EFFECTIVE DATE: 01/10/2020 

SEQUENCE: 2 

CONVEYING PARTY DATA 

Name 

INTELLECTUAL VENTURES ASSETS 156 LLC 

RECEIVING PARTY DATA 

Name: INNOVATIVE SILICON SOLUTIONS, LLC 

Street Address: 2382 ROCKFIELD BLVD. 

Internal Address: SUITE 170 

City: LAKE FOREST 

State/Country: CALIFORNIA 

Postal Code: 92630 

PROPERTY NUMBERS Total: 10 

Property Type Number 

Patent Number: 7260731 

Patent Number: 7870404 

Patent Number: 9436264 

Patent Number: 9690366 

Patent Number: 7302619 

Patent Number: 7600166 

Patent Number: 7334173 

Patent Number: 7634701 

Patent Number: 7810002 

Patent Number: 6774033 

CORRESPONDENCE DATA 

Fax Number: 

EPASID:PAT6027515 

Execution Date 

01/10/2020 

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 949-791-9366 
Email: fahim@hongdungroup.com 

Correspondent Name: FAHIM AFTAB 
Address Line 1: 2382 ROCKFIELD BLVD. 
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Address Line 2: SUITE 170 
Address Line 4: LAKE FOREST, CALIFORNIA 92630 

ATTORNEY DOCKET NUMBER: JG032320-2 

NAME OF SUBMITTER: FAHIM AFTAB 

SIGNATURE: /Fahim Aftab/ 

DATE SIGNED: 03/23/2020 

This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 3 
source=IV Assignment A-2#page1 .tit 
source=IV Assignment A-2#page2.tif 

source=IV Assignment A-2#page3.tif 
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For gmxl and valua:bk C{)nsid~r.adon, the receipt of which is hereby m,.:kniYwledgcd, 
Intellectual Ve11u1res Assets l56LLC, a Dda¥vare Umit:ed liability company, with an address at 
251 Little FaUsDdve, \VHmington, DE 19808 (''Assignor"), does hereby seH, assign, lraosfer, 
and ctmvey µnto lnnovativc SHiconSolutiorrn, LLC, a Texas Hmited HabUity company having an 
address at 5900 Balcones Drive, STE 100, Austin, TX 78731 ("Assignee"), aU of Assignor's right, 
title, and interest in and to the foHo\\'ll)g (coUectivcly, the "Assigned Patent Rights"): 

(a) tl1e patents and patent ap_plicatkms listed in the ruNe below (the "Patenis'); 

hsm.~ Date/ Title of Patent 
"PatentlAppli,~adoh Nmnb~r __ Countrv _ F'ilin,g D..!lte -------.----•-- and first Named Inventor 
! 726073 l ! US i 2007-08<21 I Saving. Power \<.w'hen. In Or 

\ l Transitioning To A Static 
j (2000-10-23) I Mode Of A Processor 
~ i 

j ii' l Andre.,,,.· Read 
11 7870404 ----··------ -----------,.-. l-T-S~---+--icfff~OI .,J 1 l Tra:nsitioningTo And From A ____ , 

i . . ll Sfoep State Of A Processor 

I (11/894991) t! (2007-08~21} I' 

~436264 . ---------------------•----··:1: __ r]s , ·2·0·1·6:cj9 .. 06"·----t.:d.,i~g.~ .. ~:,.r.;"t-~11en Jn.·?r· 
: I J'rru)stttomng 1 o A Stam~ 

1 
(.!2/987423) i (2011~01-10) , J\,fode Of A Pmcessor 

~, %00366 ___ ~ - us __ JZOJ 7-06-27 -- I :. ,t;vp!~v8! "'hen In .. or----· I T~-ransitioning To A Static 
I ( 15/Z4 l 690) ! ' (20 l 6-08~ 19) .\\ Mode Of A P .. roc.ess. or By 
·i'. , Using Feedback-Configured 

' 
1 'loltage Regulator 

(09/694433} . . 

lt"'-6, 9 2007-U-27 Error Correction In A Cache 
, Memory 

I (10/885356) 
1 

(2004-07,.0f.i) 
-~--'!,,__ ___ 1- _________ , ___ Joseph Tompki.r_~"!.__, ______ ,

1 --7600f66--~· I US \ -2009-10«06 Method And Srstem For t 

\
' I Providing Trusted Access To 

i (2005N06--28) A JTAG Scan Interface In A 
\ NHcroproc-essor 

j ;I: I David Dunn I 
t 7334173 us I 2008--02-f9-. --+--'-.!\;.,_;,,.fo.......;·th.;,....·c~--Artcfs;,$te1iifur· .. ············!1 
\ . Protecung Processors From , 
l..Lo~l_0_/2~.4~1~1~04.:.,;)!,__ _____ _;l1.--_~--'-[ _,,_(2_0_. 0_.5_~0...,..9_-2_9 ____ ) __ JJJr1authorized Debug Acee.~ ....... l 

(11/169403) 
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Issue :D2;tef Ii.tie of .Patent 
f P,at,ent/Appiica,,tion Number_T£;ountry _fl{'Uing Date -----·1 and flrst Nam~$1 .. Inve~j:oc.__, 

j -- l M d ! 
j.i\Vl325534. ------·--7-rw···---··· 20 l 0~06:oi f ~~:!n. ~~1~~~;:st -------------····1! 

I 

i ·1 Archit~ture 
(TW095136358) i l (2006-.09<29) ., 

I--16ff10C·· --·--·--·,-....... OS i 2009-12-Is"~-·······r
1·~%:::·,~~<l~~:tem For J 

! Protecting Pro~essors .From I (12/033864) (2008~02-19) ' Vnauthorized Debug Access 

' --- ~~--, ·' !fi_ . J I\:1~~rn~m, Andrew .............. ,°ll 
i 7810002 j us 2010~10-05 ll' Pr·o.v.id. ing Truste .. d Acccs.·s To 
I. A .Hag Scan Interface In A 
j (12/544145) i (2009-08-19) l Microprocessor · 

! i j I David Dunn 
16774033 I us I 2004-0&:10 ---r Mellll slackForI:o...i 

[_(10~~87258) ____ ~o=:11:04) I ::;:~:~aycr . J 
(b) anv·future reissues, reexaminatit)tl~, cxtcnsions1 continuatiom,, continuing 
~ • J,f , ~ • • • ..... 

prosecution applicatkm, requests fur continuing examinatiom~. divisions, and registrations of any 
of the Patents; 

(c) rights to apply in ar1y or alI countries offue \Vorld for future patents, certificates of 
inv~m.tfon, utility n1<}dels, industrial design protection;;, design patent ptoa:+cHons., or other future 
governmental grants or issuances of any type related to the Patents; and 

(d) causes of action and enfoIT:ement rights of any kind under, or on account o.t: any of 
the Patents and/or any of the items described in either ofthe foregoing categories (b) or (c), 
including, \.Yitbo1d limitation~ aH causes (>faction, enforc-emeut rights·anu aH other rights to seek 
and obtain any other remedies of any kind for past, current a.~d foture in.frlngem(mt. 

Assignm· hereby authorizes the respective patent oilke or govemme:ntal agency in each 
jurisdiction to Jgsne any and all future patents, certificat~s ofinvenifon, utility models o:r other 
governmental grants or issuances that may be grank~d upon any of the Assign.ed Patent Rights in 
the name of Assignee, as the ai-si.gnc.e to the entire inter~t therein, l'hisAssignment of Patent 
Rights wrn inure for the benefit ofany pennitte.d succe.ssors or assigns of Assignee. 

Assignor \.Vil!, at the reasonaNe request of As&ignee, take all reasonable steps nece:s,.~lj' 
and pn.,per, to confirm the assignment to Assignee of the Assigned Patent Rights fitll'Suant to this 
.A&'{ignment of Patent Rights, including withot1t limitation, the execution, ackno¾rledgment, ruid 
n~confothm of spec.lflc assignn1ent~ ()aths, declarations~ and other documents on a country-by,. 
c-ountcy basis,. to assist Assignee in obtaining and perfecting the Assigned Patent Rights. 
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lN WITNESS WHEREOF this Assignment of Patent Rights is executed on January 10, 2020 to 
be .effective as of January 10, 2020, 

ASSIGNOR: 

lNTELLECl'U~c~,E~TURRS A$$~1156 LLC 
i~i ._ .......... 'k~l«.,._"S;p,,4v... ___., .. ~ :,.'.>"/-~:-''"'~,,...,,. .... "»,,,..,,,"'--... ........ ~~ 
t:).Y ,;- L #.. ... , .. .:..2.~tn,'n' .-..-.-.~._~'t..w,-.-....---•-...........,.._ .. ,,,._,..,_..,...........,._ 

Name: Dim ]%fickl l,,-t~----··· ---------------·. 
Tide: Xuthori~~.i;'Le.~n . . ·--~-------···-------.---------· 
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Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

505989767 03/28/2020 

PATENT ASSIGNMENT COVER SHEET 

EPASID:PAT6036476 

CORRECTIVE ASSIGNMENT 

NATURE OF CONVEYANCE: Corrective Assignment to correct the RE-RECORD ASSIGNMENT 
PREVIOUSLY RECORDED UNDER 052199/0838 TO CORRECT 
ADDRESS OF RECEIVING PARTY. previously recorded on Reel 052199 
Frame 0838. Assignor(s) hereby confirms the NUNC PRO TUNC 
ASSIGNMENT. 

SEQUENCE: 2 

CONVEYING PARTY DATA 

Name Execution Date 

INTELLECTUAL VENTURES ASSETS 156 LLC 01/10/2020 

RECEIVING PARTY DATA 

Name: INNOVATIVE SILICON SOLUTIONS, LLC 

Street Address: 5900 BALCONES DRIVE 

City: AUSTIN 

State/Country: TEXAS 

Postal Code: 78731 

PROPERTY NUMBERS Total: 10 

Property Type Number 

Patent Number: 7260731 

Patent Number: 7870404 

Patent Number: 9436264 

Patent Number: 9690366 

Patent Number: 7302619 

Patent Number: 7600166 

Patent Number: 7334173 

Patent Number: 7634701 

Patent Number: 7810002 

Patent Number: 6774033 

CORRESPONDENCE DATA 

Fax Number: 
Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 9497919366 
Email: fahim@hongdungroup.com 
Correspondent Name: FAHIM AFTAB 
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Address Line 1: 23832 ROCKFIELD BLVD. 
Address Line 2: SUITE 170 

Address Line 4: LAKE FOREST, CALIFORNIA 92630 

ATTORNEY DOCKET NUMBER: JG032320-2 CORRECTED 

NAME OF SUBMITTER: FAHIM AFTAB 

SIGNATURE: /Fahim Aftab/ 

DATE SIGNED: 03/28/2020 

This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 6 
source=IV156 Assignment to ISS#page1 .tit 

source=IV156 Assignment to ISS#page2.tif 
source=IV156 Assignment to ISS#page3.tif 
source=IV156 Assignment to ISS#page4.tif 

source=IV156 Assignment to ISS#page5.tif 
source=IV156 Assignment to ISS#page6.tif 
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H~~~~ i · Site !f}::.i.~x ~ $~$·~--~h I .@~ ... ::•~~~:Si I e.~sllt:03:~-:t.:s• ~· .~~~~~~.~1~s.-:* l ~~sz .~§~rt:§' ·1 NciV,{~ ·; 
if:Q§p 

Confitmation :Receipt 
Yonr aH1gtunent has been received by the USPTO, 
The cover$hoot of the assignment is displayed below: 

Electronic Version v 1.1 
Sty lesheet \lersinn v 1.2 

PATENT ASSIGNM.ENT COVER SHEET l 

"'*"' ..... l ,.,, ..................................... , ... V< 

j SUBMlSSlON TYP.E:: I NEW ASSIGNMENT l 
i~-============::::::::::ll:======··=· ·;:;· =================~-
[~'IATURE OF c0Nv1n··ANCE: I N1.1Nc PRO TuNc AssmNT\tENT , · 7 
I En~EcrtvE ~~~;: :1 mn ;;;~;;~----" ·· ·· · · ·--------1 

U[,=S=l!=,Q=lJ=!}:=:N=C=E=~:======~,1~ "'""'""""~····""'"' ................... .. 

CONYEYl.NG PARTY DATA 

!Name; ............. JfiNNOV,\TlV_E sn JCON S{)T .TJT!O~~~-I~i:c=·:;·=========::::::::::11 
J§t!eetAddrcss: ll?_~~-3 .. !{0CKFlELD ~!,VD. .. ................. - I 
II .. nternai Address: !!SUITE no -- - ! 
'Chy: 1f1 .\KE FORPST .. . --~~---"--- ! 
!~:::::~t .... , !i~'::::::' ==·=· -=· :::::::"':::::::" ==============-=======,-1 
jState/Cmrntry: !l=lc=.A=L=IF=O=R=N=lA=· =================c:::::;;.l 
~~'.~tat Cod~: ]~2630 ! 

PROPERTY NUMB.lH<S Totak IO 
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CORR.ESl'ONDENCE DATA 

Fa:,; Numbel'; 
Plitiue: 

ATTORNEY DOCKET 
.NUMBER, 

NAME OF SUli1"UTTER: 

ll;= __ :=· i=g=u=at=u=r=e:::::: =====-:;:;:; __ :;:;:;_== __ ==. =~,, ,l'ahim Aftah~--

[ i){lte~ ...... ·]1 03/23/2020 ... ...... .. ..•.. 

I JI This document serves .as an Oath/D:cforatkin 07 CFR J .63~-~ 

Tot:alAtt11chments: 3 J' 
source""lV Assignment A-,2Hpage1 .tif 
soun;~,;rv AssignmentA-2#page2.Hf 

so~'.~:~:::~~:-~=~s=·ig= __ t=H=n=e!=Jt'°'"·~=--~=~=#=~~=:~=::=·~"":·~""'..l,,,,' ===···="'···•>---,,., ... '"' ... ~.a=====--""·--=---=---=---=···"'""""'===---"""·--"""·--""'· ====-~·--==:::a 

nt:omn .INFORMAHON 

.EPAS U:i: 
Reedpt .Dnie: DJ.123/202ll 

f ,HOME. ! !NO~X I SEARCH I cBUSIMSSS ! CONTACT US I PRIVACY $1'A~MSNT 
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E):hibit A-2 
ASSIGNMENT OF PAT.1:<INT RIGHTS 

For good and valuable consideration, the recd_pt of whii.}h is hereby ackr1owledged, 
Intellectual Ventures 1-\ssets 156 LLC. a Dela:ware limited Hability company. with an address at 
251 Lhtk1 Falls Drive, Wihnii1gtoni DH 19808 ('".4ssigm>r"), doe-s hereby sell, assign, tra.nsfor, 
.~nd convey unto Innovative Silicon Solutio11s1LLC,a Texas lh,1lted liabiHty conxpany.hav.ing an 
address at 59()(1 Balc-0nes Drivel STE l 0(\ Austin, 'IX 78731 ("Assignee")~ .:i.H of Assignor's right, 
title, and interest·in and to the fbllowing (i:.:oHectlv.dy,.the '\4ssignedPat.ent Rights .. ): 

bsue Date/ Title of Patent 
r P~te!~A11elie-ation ,f:,i,Pmber .. .,.. .... <:oolii,'~.:;:u;:.;n.,.tcy .... ·........_,....F ... '1_·u;;...n-111;i...D.a;,;.;t;;.;.·e ...... ~- · and First Named lm'ento:r -~ 
! 7 .:.60 u 1 I {.;8 ! .2007¥. 08. ~21 l Saving. Power Wfom ln Or f 

] Transitioning To.A Static i 
(09/694433) l (2000¥10-23) .Mode Of A Processor i 

t · 1 
j i . . < 

! i Andrew Read 
: 7870404 ------............. ~----4-. _u_s ___ .--1 .. 2011-01-1 l ! Traiisfoo-n-in_g_'_l\_) _A-1tl From A 

I i Sleep State Of A Processor 
: (11/894991) , (:2007-08-21) I 

i , ➔ AndrewRcad ...... ----·•• .. --~ 
9436264 .. ., .... 1_ .. US .•· . 2016:£}9-06 Saving Power \Vhen In fit 

Transitioning To A Static-
: (12/987423) i,.· (201J-01-10) Mode Of A Processor 
j 

~l·--·--.----···---·- ·.I. OS · ·I 2c·n--7--0-6--2-7--~-t:.i:~~~;e~ \Vh~·-1-In-. t-'.}r-.......... ,J 

j :.-~- ,~-~.~- I , Transitioning To A Static 1 

i ([5/241690) 1 l (2016-08-19} i Mode Of A Processor By 
, ! Using Feed.back-('-(mfiguroo 
l l Voltage Regulator 

j...l _73_0_2_6_19 __ ................ --.--~· tiif ~i2001. u .21·- - Andrew Read i 
E. rr .... or. C.-Ottection In A Caclre I Memory 

· Jose lh Tom ,k.iru, , {10~~~~3._5_6~-) -------+-I ___ L200¼7·06) 
j 1600166 I us -2:009-.to-06 · ,. .... Method And System For 

I {11/169403) 
I 

Providing Trusted Acc-ess To 
A IT AG Scan Interface 1n A 
Mkroprocessnr 

I i 

l I David Dunn j t-·,;.-;,-;;,·~4-1-'°i!"_______ h:.1s_____________ 20()8-02¥19 .. Mdhnd And Svstem For 
:,, .) Y 

1 
:> I 

1 
) Protecting Pn.~essors From 

~n t/241104) • I (2005-09_-2_9~) __ J~:'.!~!:l:~!!h~?!:~!~t!Jebug Access ... _ 

1 -
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i { 12/033864) 
! 
{ 

~ 

! 7810002 

(12/544145) 

(1. , '')072 ~o· ' · _ 0/..:A;l,. ,)o) 

L~~----- ---

(b) any future reii.5ue-s, reexaminations, cxttmsiow, continuations, continuing 
prose-cutfon applicatim1~ requests fur continuing examinations, divisions, and registrations of any 
of the Patents; 

(c) rights to apµ!y in any or aH C(}tinl.ries of the world for future patents, certificates of 
invention, utility .ro{Kfols, industrial design protec:fo.1n.s, design patent protections~ or ottwr future 
governmental grants or issQanccs of any type re.lated to the Patents; and. 

(d) i::auses of a-cfion and enfi.)K'-ement rights of any kind uuder, or on account of, any of 
the Patents and/or any of the items described .in either of the foreg.oing c.ategor-les (b) or (c), 
inclu.d.ing, ,vithout H.mitatio.n, all cause,s of action, enforcement rights and an other rights to seek 
and obtain any other remedies of any kind for past, current and future .infringement. 

Assignor hereby authorizes the res:pectivepaten.t <Jffice or government.al .ageney in each 
jurisdiction tQ issue any and aH future patent<:;, o~rtificates of invention, utHity models or l)ther 
go-verm:ne-ntal grants or issuances that may be granted upo.n any uf thi..~ Assigned Patent Rights itl 
the narne of Assignee, as the assignee tn the entire interest therein, This Assignment of Pa!e,nt 
Rights will inure for the benefit of any pcrmitte<l successors or assigns of Assignee. 

Assignor will. at the reas-onabfo request of Assignee> t.ake an reasonable steps necessary 
and proper1 to-c(}rtfirtn tht~ assignment to Assignee of the Assigned Patent Rights pursuant to this 
Assignment of Patent Rlghts, including ,vithout limitation, the execution, acknowledgment~ and 
recorda.tion of specific assignments.. t)aths~ declarations, and othe.r do'"uments on a co1.mtry~hy
countrf basis1 to assist Assignee in obtaining and perfecting the Assigned Patent Rights, 

2 
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lN WITNESS WH:EREOF this Assig.n.rnent of Patent Rights is executed on January l 0, 20:20 to 
be dTective as of January 10, 2020. 

ASSIGNOR: 

3 
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Exhibit JJ .. J 

ASSIGNMENT OF lUGHTS IN CERTAIN ASSETS 

For good aoo vahrnble considernfion1 the receipt of which is hereby acknowledged, 
fot~~Hectual Ventures Assets 156 LLC, a Delaware limited liability company. with an address at 
25 l. Little FaJ!s Drive, Wilmington~ DE 19808 (","b$ign.or"}, does hereh:y sen~ assig11, transfer, 
and cnnvey unto. Itln(wahve Silicon Solutions, LLC, a Tz~xas Iimit(ld liability company having an 
address at 5900 Balcones Drive, STE 1 on, Austin, TX 78731 eAssignee"), its right, tide, and 
interest in and to any a11d all of the following provisional patent applications, patent applications,, 
patents, and Mher governmental grants or issuances of any kind (the "(4.rtain A.s·sets"): 

Patentf Atm!kation !!-(sDe llahJ/ Title of Patent 
~mber: _____ Ti:{!,11,Utry ,.,Fi\iqg_pate ----,. am) Firstj'jamed wventoi; 

l l 
(PCT/USZOOl/050801) \.VO ! (2(KH -10-18) j J'vietho<l And Appantfos For Reducing 

i j Static Power Loss 

, -~-~ j tj ___ I A.ndrevl l{ead 
'i ,! l 1 

(PCT/US2006i038l68) ! WO I (2006 .. 09~28) j Sec.uringScan Test.Archite{!ture 
t ~ ~ 

,_ -~~--------- - _________ l_ _____________ J ·. ----------------------· .L Morgan, Andrew _____ ~,. n --- ! 

Assignor assigns to Assignee all of its rights to the inventions, itwet1tion disc1 osures, and 
discoveries in the ruisets listed above, together, witidts rights, if any. to revive pro:s.ecutfon of 
claims under such assets and to sue or othe:rwise enforce any claims under such assets for past, 
present z)r future infringement 

Assignor hereby authorizes the respective patent office or govemmental agency in each 
.iudsdlction to make available t◊ Assignee all records tegarding the Certain Assets. 

The tem1s and conditfons of this AssigJ1n1ent of Rights in Certain Assets '¼-111 inure t(l the 
benefit of Assignee, its successors, assigns, and other legal rGprescntatives andvviU be binding 
upon Assign.or, its SU.(!Ces.sors, assigns, and other legal representatives. 

EXECUTED this Wth day ofJam.mry 2020~ to he e:ffective:as nfJrumi.try 10, 2020, 

ASSIGNOR: 

3 
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506351892 11/12/2020 

PATENT ASSIGNMENT COVER SHEET 

Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: NEW ASSIGNMENT 

NATURE OF CONVEYANCE: CHANGE OF NAME 

CONVEYING PARTY DATA 

Name 

INNOVATIVE SILICON SOLUTIONS LLC 

RECEIVING PARTY DATA 

Name: HD SILICON SOLUTIONS LLC 

Street Address: 5900 BALCONES DR STE 100 

City: AUSTIN 

State/Country: TEXAS 

Postal Code: 78731 

PROPERTY NUMBERS Total: 12 

Property Type Number 

Patent Number: 7302619 

Patent Number: 6774033 

Patent Number: 7154299 

Patent Number: 6748577 

Patent Number: 7260731 

Patent Number: 9436264 

Patent Number: 9690366 

Patent Number: 7870404 

Patent Number: 7600166 

Patent Number: 7810002 

Patent Number: 7634701 

Patent Number: 7334173 

CORRESPONDENCE DATA 

Fax Number: 

EPASID:PAT6398647 

Execution Date 

11/12/2020 

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 9494390365 
Email: fahim@hongdungroup.com 
Correspondent Name: FAHIM AFTAB 

Address Line 1: 5900 BALCONES DR STE 100 
Address Line 4: AUSTIN, TEXAS 78731 
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NAME OF SUBMITTER: FAHIM AFTAB 

SIGNATURE: /fa/ 

DATE SIGNED: 11/12/2020 

This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 1 
source=Certificate of Filing of HD Silicon#page1 .tit 
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Corporations Section 
P.O.Box 13697 
Austin, Texas 78711-3697 

Office of the Secretary of State 

CERTIFICATE OF FILING 
OF 

HD Silicon Solutions LLC 
803500718 

[formerly: Innovative Silicon Solutions, LLC] 

Ruth R. Hughs 
Secretary of State 

The undersigned, as Secretary of State of Texas, hereby certifies that a Certificate of Amendment for the 
above named entity has been received in this office and has been found to conform to the applicable 
provisions oflaw. 

ACCORDINGLY, the undersigned, as Secretary of State, and by virtue of the authority vested in the 
secretary by law, hereby issues this certificate evidencing filing effective on the date shown below. 

Dated: 11/10/2020 

Effective: 11/10/2020 

Phone: (512) 463-5555 
Prepared by: Bernadette DeJoya 

Ruth R. Hughs 
Secretary of State 

Come visit us on the internet at https://www.sos.texas.gov/ 
Fax: (512) 463-5709 

TID: 10303 
Dial: 7-1-1 for Relay Services 

Document: 1007162920002 
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