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Pursuant to 37 C.F.R. § 90.2(a), Patent Owner LG Electronics, Inc. provides 

notice of its appeal to the United States Court of Appeals for the Federal Circuit of 

the Final Written Decision of the Patent Trial and Appeal Board entered on 

January 4, 2017, in case IPR2015-001411 (Paper 24), and from all underlying 

findings, orders, decisions, rulings, and opinions. LG has attached a copy of the 

Final Written Decision to this Notice. 

In accordance with 37 C.F.R. § 90.2(a)(3)(ii), the issues on appeal include, 

but are not limited to, the Board’s determination that claims 1, 9-13, 15, 19, and 20 

of U.S. Patent No. 7,664,971 (“the ’971 Patent”) are unpatentable, as well as the 

findings that support that ruling, including, for example: 

1. whether the Board erred in finding that AMD demonstrated that 

claims 1, 9-13, 15, 19, and 20 of the ’971 Patent are unpatentable by a 

preponderance of the evidence under 35 U.S.C. § 103 based on the 

combination of U.S. Patent Application Publication No. 

2003/0122429 (“Zhang”) and U.S. Patent No. 6,895,520 (“Altmejd”), 

and any finding or determination that supports or relates to this issue; 

2. whether the Board erred in finding that AMD demonstrated that 

claims 1, 9-13, 15, 19, and 20 of the ’971 Patent are unpatentable by a 

preponderance of the evidence under 35 U.S.C. § 103 based on the 

combination of U.S. Patent No. 6,804,632 (“Orenstien”) and U.S. 
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Patent No. 6,976,182 (“Filippo”), and any finding or determination 

that supports or relates to this issue; 

3. whether the Board properly applied the broadest reasonable 

interpretation claim construction standard; 

4. whether the Board correctly interpreted the claim language, the law of 

obviousness, and the prior art references (such as Zhang, Altmejd, 

Orenstien and Filippo);  

5. whether the Board properly considered and credited the expert 

testimony of LG’s expert (Dr. Friedman); and 

6. any other issues decided adversely to LG in any orders, decisions, 

rulings, or opinions issued in these proceedings. 

LG is simultaneously electronically filing copies of this Notice with the 

Board and the Federal Circuit. The requisite fee is being remitted to the Clerk of 

Court for the Federal Circuit. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

_______________ 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

_______________ 

ADVANCED MICRO DEVICES, INC.,  

Petitioner, 

 

v. 

 

LG ELECTRONICS INC., 

Patent Owner. 

____________ 

 

Case IPR2015-01411 

Patent 7,664,971 B2 

____________ 

 

 

Before MICHAEL P. TIERNEY, KALYAN K. DESHPANDE, and 

GARTH D. BAER, Administrative Patent Judges. 

 

DESHPANDE, Administrative Patent Judge. 

 

 

FINAL WRITTEN DECISION  

35 U.S.C. § 318(a); 37 C.F.R. § 42.73 
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I. INTRODUCTION 

A. Background 

Advanced Micro Devices (“Petitioner”) filed a Petition requesting an 

inter partes review of claims 1, 9–13, 15, 19, and 20 of U.S. Patent 

No. 7,664,971 B2 (Ex. 1001, “the ’971 patent”).  Paper 1 (“Pet.”).  LG 

Electronics (“Patent Owner”) filed a Preliminary Response.  Paper 5 

(“Prelim. Resp.”).   

Pursuant to 35 U.S.C. § 314, we instituted inter partes review of the 

ʼ971 patent, on January 5, 2016, under 35 U.S.C. § 103(a), as to claims 1, 9–

13, 15, 19, and 20 as obvious over Zhang1 and Altmejd,2 and claims 1, 9–13, 

15, 19, and 20 as obvious over Orenstien3 and Filippo.4  Paper 6 (“Dec.”).   

Patent Owner filed a Response (Paper 13, “PO Resp.”), and Petitioner 

filed a Reply (Paper 16, “Pet. Reply”).  Oral hearing was held on September 

8, 2016, and the hearing transcript has been entered in the record.  Paper 23 

(“Tr.”).  

The Board has jurisdiction under 35 U.S.C. § 6.  This Final Written 

Decision is issued pursuant to 35 U.S.C. § 318(a) and 37 C.F.R. § 42.73.  

Pursuant to our jurisdiction under 35 U.S.C. § 6, we conclude, for the 

reasons discussed below, Petitioner has shown by a preponderance of the 

                                           
1 U.S. Patent Application Publication No. 2003/0122429, published on July 

3, 2003 (Ex. 1006) (“Zhang”). 

2 U.S. Patent No. 6,895,520 B1, issued May 17, 2005 (Ex. 1007) 

(“Altmejd”). 

3 U.S. Patent No. 6,804,632 B2, issued Oct. 12, 2004 (Ex. 1008) 

(“Orenstien”). 

4 U.S. Patent No. 6,976,182 B1, issued Dec. 13, 2005 (Ex. 1010) (“Filippo”). 
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evidence that claims 1, 9–13, 15, 19, and 20 of the ʼ971 patent are 

unpatentable.   

B. Related Proceedings 

Petitioner indicates that the ’971 patent is the subject of Advanced 

Micro Devices, Inc., v. LG Electronics, Inc., Case No. 3:14-cv-01012-SI 

(N.D. Cal.).  Pet. 3.   

C. The ʼ971 Patent 

The ’971 patent describes a power control apparatus and method for 

controlling a multi-core processor.  Ex. 1001, 1:6–7.  A multi-core processor 

is a system or apparatus that has data processing capabilities, and includes 

two or more processing cores in a single chip.  Id. at 2:66–3:1.  The multi-

core processor includes a first core, a second core, DC/DC converters, and a 

DC/DC controller, where the DC/DC converters convert power into a 

voltage suitable for each core, and the DC/DC controller controls the 

DC/DC converters in order to adjust the voltage for each core.  Id. at 3:6–13. 

An operating system that includes the multi-core processor checks the 

power usage amount of each core, and transfers the result to a power 

management unit (PMU).  Id. at 4:39–42.  The first core generates a first 

signal that corresponds to the usage amount of the first core, the second core 

generates a second signal that corresponds to the usage amount of the second 

core, and both signals are transmitted to respective power conversion units.  

Id. at 5:32–39.  Based on the received signals, the respective power 

conversion units covert power from a power source, into voltages suitable 

for each core.  Id. at 5:42–51.    

D. Illustrative Claim 

Petitioner challenges claims 1, 9–13, 15, 19, and 20 of the ’971 patent.  
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Pet. 4–60.  Claims 1, 9, and 19 are independent, claims 10–13 and 15 depend 

from independent claim 9, and claim 20 depends from independent claim 19.  

Claim 1 is illustrative of the claims at issue and is reproduced below: 

1. A power control apparatus for a multi-core 

processor, comprising: 

a processor including a first core and a second core; 

a first power conversion unit configured to independently 

supply a first supply voltage to the first core; 

a second power conversion unit configured to 

independently supply a second supply voltage to the second 

core; and  

a power management unit configured to receive 

information relating to a usage amount of each of the first and 

the second cores, the first supply voltage being controlled based 

on the information relating to the usage amount of the first core 

and being controlled independent of the information relating to 

the usage amount of the second core, and the second supply 

voltage being controlled based on the information relating to 

the usage amount of the second core and being controlled 

independent of the information relating to the usage amount of 

the first core, wherein the power management unit is 

operatively connected to an operating system. 

Ex. 1001, 8:63–9:15. 

II. ANALYSIS 

A. Claim Construction 

The Board interprets claims of an unexpired patent using the broadest 

reasonable interpretation in light of the specification of the patent in which 

they appear.  See 37 C.F.R. § 42.100(b); see also Cuozzo Speed Techs., LLC 

v. Lee, 136 S. Ct. 2131, 2144–46 (2016) (upholding the use of the broadest 

reasonable interpretation standard).  Under the broadest reasonable 

interpretation standard, claim terms are generally given their ordinary and 

customary meaning, as would be understood by one of ordinary skill in the 
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art in the context of the entire disclosure.  In re Translogic Tech. Inc., 504 

F.3d 1249, 1257 (Fed. Cir. 2007).  

1.  “power conversion unit” 

The term “power conversion unit” is recited in independent claim 1.  

The ʼ971 patent specification describes a “power conversion unit” as 

converting received power input “into a voltage suitable” for a core.  

Ex. 1001, 5:42–44.  The ʼ971 patent specification further describes a “power 

conversion unit” as converting power into a “suitable operating voltage.”  Id. 

at 4:34–39.   

We interpreted “power conversion unit,” under the broadest 

reasonable interpretation, to mean “a system or device that changes power 

from one form or level to another” in our Decision to Institute.  Dec. 5‒6.  

Patent Owner has not presented any further arguments that would require us 

to disturb that construction.  Accordingly, on this record, we interpret 

“power conversion unit” to mean “a system or device that changes power 

from one form or level to another.”  See id.   

2.  “power management unit” 

Claim 1 recites a “power management unit.”  In our Decision to 

Institute, we interpreted “power management unit” to mean “hardware or 

software that manages or assists in managing of power.”  Id. at 6‒8.  Patent 

Owner does not present any arguments that would require us to disturb that 

construction.  Accordingly, on this record, we interpret “power management 

unit” to mean “hardware or software that manages or assists in managing of 

power.”  See id..   
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B. Claims 1, 9–13, 15, 19, and 20 – Obviousness over Zhang and 

Altmejd 

Petitioner contends that claims 1, 9–13, 15, 19, and 20 are 

unpatentable under 35 U.S.C. § 103(a) as obvious over Zhang and Altmejd.  

Pet. 12–40.  Petitioner provides a detailed analysis, supported by the 

Declaration of Mr. Gafford, explaining how the prior art meets each of the 

claim limitations of claims 1, 9–13, 15, 19, and 20.  Id.; Ex. 1002.   

1. Zhang (Ex. 1006) 

Zhang discloses a method and apparatus for controlling one or more 

supply voltages to power one or more circuits of an integrated circuit, such 

as a processor.  Ex. 1006 ¶ 1.  The apparatus for controlling one or more 

supply voltages is set forth in Figure 2C as follows: 

 

Figure 2C illustrates a diagram of processor 250 and voltage regulator 

270.  Id. ¶ 26.  Voltage regulator 270 provides supply voltage to processor 

250, which includes global power grid 280.  Id.  Global power grid 280 

distributes the voltage from voltage regulator 270 to local voltage regulators 

251–254.  Id.  Local voltage regulators 251–254 provide voltage to local 

power circuits 261–264.  Id. ¶ 27.  The voltage provided by local voltage 
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regulators 251–254 to local power circuits 261–264 can be individually set 

for each local power circuit.  Id.  

2. Altmejd (Ex. 1007) 

Altmejd discloses a method for the management of power in 

integrated circuits.  Ex. 1007, 1:10–11.  An exemplary processor includes a 

fixed point unit (ALU), a floating point unit (FPLU), a load/store unit, and a 

power management unit.  Id. at 2:61–65.  A functional block includes a 

functional unit that performs a function and a utilization detect circuit.  Id. at 

3:9–12.  The functional block generates information indicating the 

utilization of the block.  Id. at 3:12–13.  Software, residing in the operating 

system, periodically determines whether the power consumption and 

performance of the functional unit matches the load, i.e., utilization, of the 

functional unit.  Id. at 3:56–61.  Thresholds are used to determine whether 

power consumption and performance levels are appropriate, and power 

consumption settings can be adjusted accordingly.  Id. at 3:61–4:17.    

3. Analysis 

Petitioner contends that claims 1, 9–13, 15, 19, and 20 are 

unpatentable under 35 U.S.C. § 103(a) as obvious over Zhang and Altmejd.  

Pet. 12–40.  Petitioner provides a detailed analysis, supported by credible 

evidence, demonstrating, by a preponderance of the evidence, that claims 1, 

9–13, 15, 19, and 20 are obvious over Zhang and Altmejd.  Id.   

For example, claim 1 recites a “power control apparatus for a multi-

core processor,” which includes “a processor including a first core and a 

second core,” “a first power conversion unit configured to independently 

supply a first supply voltage to the first core,” and “a second power 

conversion unit configured to independently supply a second supply voltage 
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to the second core.”  Petitioner contends that Zhang discloses a processor 

and a global voltage regulator.  Pet. 20–22 (citing Ex. 1006 ¶¶ 26–30; 

Ex. 1002 ¶¶ 52–54, 57–58).  The processor includes a plurality of circuits, 

which Petitioner argues are the same as the claimed “first core” and “second 

core.”  Id.  The processor further includes local voltage regulators that 

independently supply a local supply voltage to one of the circuits, which 

Petitioner argues are the same as the claimed “first power conversion unit” 

and “second power conversion unit.”  Id.  Petitioner contends the local 

voltage regulators are the same as the claimed “power conversion units” 

because the local voltage regulators independently adjust or convert the 

global supply voltage lower or higher as the local voltage supply for the 

circuits.  Id.  As discussed above, “power conversion unit” is defined as “a 

system or device that changes power from one form or level to another.”  

See Section II.A.1.   

Claim 1 further recites “a power management unit configured to 

receive information relating to a usage amount of each of the first and the 

second cores.”  Petitioner argues that Zhang discloses that the local supply 

voltage is set “in accordance with a power management policy.”  Pet. 23 

(quoting Ex. 1006 ¶ 28; citing Ex. 1006 ¶ 35).  Petitioner argues that 

Zhang’s processor and power management policy is the same as the claimed 

“power management unit.”  Id.  Petitioner contends that Zhang further 

discloses that each local supply voltage is independently adjusted based on 

whether the circuit is active or inactive, and, therefore, as explained by 

Petitioner’s expert, Mr. Gafford, a person with ordinary skill in the art would 

have understood that Zhang implicitly suggests “information relating to a 

usage amount.”   Id. at 23–24 (citing Ex. 1006 ¶¶ 28–30; Ex. 1002 ¶ 62); 
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Ex. 1002 ¶ 62.  Petitioner further argues that Altmejd discloses both a 

hardware “power management unit” and a software “power management 

unit.”  Pet. 24 (citing Ex. 1007, 2:59–3:2, 3:56–4:31, 5:16–22; Ex. 1002 

¶ 63).  Petitioner asserts that Altmejd discloses functional units that include 

a “utilization detection circuit” that receives information indicating the 

utilization of the functional unit.  Id. at 24–25 (citing Ex. 1007, 3:6–28, 

3:56–61, Fig. 2).  Petitioner argues that Altmejd further discloses that the 

“power management software can read all of the utilization information 

periodically.”  Id. at 25 (quoting Ex. 1007, 4:28–31).  Petitioner argues that 

based on this utilization, the power management unit receives a control 

indication that is used to adjust the power of the functional unit.  Id. at 26 

(citing Ex. 1007, 5:16–43).   

Claim 1 additionally recites  

the first supply voltage being controlled based on the information 

relating to the usage amount of the first core and being controlled 

independent of the information relating to the usage amount of 

the second core, and the second supply voltage being controlled 

based on the information relating to the usage amount of the 

second core and being controlled independent of the information 

relating to the usage amount of the first core, wherein the power 

management unit is operatively connected to an operating 

system.   

Petitioner argues that Zhang discloses that the local supply voltage is 

independently adjusted for each circuit based on whether the circuit is active 

or inactive, and the power management unit is included in the computer 

system.  Pet. 27 (citing Ex. 1006 ¶¶ 15, 28–29).  Petitioner also asserts that 

Altmejd discloses that each functional unit generates usage information and 

sections of the integrated circuit can be independently controlled for power 

and performance reasons, and the “power management unit” can be 
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hardware or software connected to the operating system.  Id. at 28 (citing 

Ex. 1007, 2:59–3:2, 3:56–4:31, 5:16–43, 7:52–57).   

Petitioner further articulates reasoning with rational underpinnings 

explaining why a person of ordinary skill in the art at the time of the 

invention would have combined Zhang and Altmejd.  Petitioner asserts that 

a person with ordinary skill in the art would have recognized that Zhang 

discloses structures for implementing a power management policy, but is 

deficient in providing details of the power management policy.  Pet. 16–17 

(citing Ex. 1006 ¶¶ 27–30).  Petitioner argues that Altmejd, on the other 

hand, discloses how power management decisions are made.  Id. (citing Ex. 

1007, 3:11–15).  Accordingly, Petitioner argues that a person having 

ordinary skill in the art would have looked to Altmejd’s power management 

method in order to modify Zhang’s power management policy.  Id. (citing 

Ex. 1002 ¶ 47).  Specifically, Petitioner argues that a person with ordinary 

skill in the art would have been motivated to combine Altmejd’s power 

management policy to Zhang in order to provide a more granular and 

efficient power management policy, and, as explained by Mr. Gafford, 

Altmejd’s power management policy would lead to more cost savings.  Id. at 

17‒18 (citing Ex. 1002 ¶ 48).  Petitioner identifies that this motivation is 

explicitly disclosed in Zhang and Altmejd, where Zhang discloses the 

individual turning off of processor cores “may result in a reduction of the 

overall power consumed by the processor” (Ex. 1006 ¶ 30), and Altmejd 

discloses that “it is advantageous from a power savings perspective to reduce 

the voltage when possible because the power saved is proportional to the 

square of the voltage reduction, whereas the power savings is linear with 

respect to frequency reductions” (Ex. 1007, 7:9–13).  Pet. 18‒19 (citing 
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Ex. 1002 ¶ 49).  Accordingly, Petitioner articulates reasoning with rational 

underpinning showing that its proffered combination of Zhang and Altmejd 

is the combination of familiar elements that when combined does no more 

than yield predictable results.  “The combination of familiar elements 

according to known methods is likely to be obvious when it does no more 

than yield predictable results.”  KSR Int’l Co. v. Teleflex Inc., 127 S. Ct. 

1727, 1739 (2007). 

Petitioner has similarly provided a detailed analysis for claims 9–13, 

15, 19, and 20.  See Pet. 29–40.  Notwithstanding Patent Owner’s 

arguments, which we address below, we are persuaded by Petitioner’s 

showing.  We hold that Petitioner has demonstrated with credible and 

persuasive evidence that Zhang in combination with Altmejd would have 

suggested the elements of claims 1, 9–13, 15, 19, and 20, and that the 

combination would have been obvious for the reasons provided by 

Petitioner.    

4. Patent Owner’s Contentions 

Patent Owner argues that (a) Petitioner’s “one-size-fits-all approach to 

power management ignores the practical problems with applying the same 

method to different circuits within a processor,” and a person with ordinary 

skill in the art would not have applied Altmejd’s power-management scheme 

to Zhang in the manner AMD suggests, and (b) the combination of Zhang 

and Altmejd fails to disclose “supplying voltage to a core and controlling the 

supply voltage of a core independent of the usage amount of other cores.”  

PO Resp. 10‒26.   
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a. Combination of Zhang’s Power Management Policy 

for Processor Cores with Altmejd’s Power 

Management Policy of Functional Blocks/Units  

Patent Owner argues that “[t]here are good reasons to not employ art 

related to power control of functional blocks to power management of 

processor cores.”  PO Resp. 11; see also id. at 10‒13.  Dr. Friedman, Patent 

Owner’s expert, explains that “processor cores and functional blocks have 

‘vastly different’ sizes and structures,” and a person with ordinary skill 

would have separated the concepts of functional blocks and processor cores.  

Id. (citing Ex. 2002 ¶¶ 32‒34).  Dr. Friedman further explains that functional 

blocks and processor cores have different communication patterns and 

different timing issues.  Id. (citing Ex. 2002 ¶¶ 35‒42).   

Patent Owner argues that a “person of ordinary skill would not have 

looked to Altmejd’s disclosure of power management for functional blocks 

when seeking details for how to manage power for individual cores in a 

multi-core processor.”  Id. at 16.  Patent Owner argues that Altmejd 

“employs a ‘utilization detection circuit 203’ in order to detect utilization 

events in functional units to determine inactivity.”  Id. (citing Ex. 1007, 

3:29‒43, Fig. 2; Ex. 2002 ¶ 100).  Patent Owner additionally argues that “a 

person of skill in the art would also need to redesign Zhang’s circuitry in 

order to apply Altmejd’s concepts, which require the utilization detection 

circuit and utilization counter,” Altmejd’s use of historical information to 

measure activity of functional blocks would overcomplicate Zhang, Altmejd 

provides activity information that Zhang does not need, Altmejd fails to 

provide activity information that Zhang does need, and a person with 

ordinary skill in the art would not have used utilization detection 

implemented in software.  Id. at 17‒22 (citing Ex. 2002 ¶ 101, 103, 104, 
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106).  Patent Owner, accordingly, concludes that “Altmejd’s power-

management policy is simply incompatible with Zhang’s system.”  Id. at 19 

(Ex. 2002 ¶ 112).   

Petitioner responds that Zhang explicitly discloses “power-

management techniques that are applied to both functional units and 

processor cores,” and a person with ordinary skill in the art would have been 

familiar with the power management of both functional units and processor 

cores.  Pet. Reply 3‒4 (Zhang ¶¶ 1, 26‒32, 38‒39, Fig. 2C).  Petitioner 

further argues that the claims do not define the structure of the processor 

cores, including the size communication pattern, or timing scheme, and 

functional units and processor cores are not “vastly different.”  Id. at 5‒6. 

We disagree with Patent Owner.  Petitioner’s analysis is supported by 

credible evidence that the combination of Zhang and Altmejd teaches or 

suggests the challenged claims, and Petitioner’s analysis demonstrates that 

the claimed combination is merely a combination of known elements, for 

their known use to achieve a predictable result.  See Pet. 12‒40.  

Specifically, as discussed above, Petitioner asserts that Zhang discloses all 

of the limitations of independent claim 1, and similarly of independent 

claims 9 and 19, except for the limitations regarding usage amounts and 

controlling the supply of power based on the usage amounts.  Id.  Petitioner 

asserts that Altmejd discloses receiving usage amounts of functional units 

and the control of power based on the received usage amounts.  Id.  

Accordingly, Petitioner presents an analysis of the challenged claims that 

incorporates only the features of the receipt of the usage amounts and 

controlling of the voltage supplied based on the usage amount from Altmejd 

into Zhang’s power-management policy system for processor cores.   
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Patent Owner’s arguments toward the differences between functional 

blocks and processor cores, including the vast differences in sizes and 

structure, communication patterns, timing issues, and redesign of circuitry 

are not persuasive because they assume a bodily incorporation of Altmejd’s 

functional units in to Zhang’s processor core system, whereas Petitioner’s 

rationale to combine is limited to power-management of processor cores of 

Zhang with the power-management policy taught by Altmejd.  “The test for 

obviousness is not whether the features of a secondary reference may be 

bodily incorporated into the structure of the primary reference. . . .  Rather, 

the test is what the combined teachings of those references would have 

suggested to those of ordinary skill in the art.”  In re Keller, 642 F.2d 413, 

425 (CCPA 1981).  Here, the issue is what the combination of Zhang and 

Altmejd would have suggested to a person with ordinary skill in the art.  

Altmejd discloses the adjustment of power to functional units based on 

usage amounts, and a person with ordinary skill in the art would have been 

motivated to combine the specifics of Altmejd’s power management policies 

in to Zhang.  Pet. 16‒17 (citing Ex. 1002 ¶ 47).   

Specifically, a person with ordinary skill in the art would have been 

motivated to combine Altmejd’s power management policy to Zhang in 

order to provide a more granular and efficient power management policy, 

and, as explained by Mr. Gafford, Altmejd’s power management policy 

would lead to more cost savings.  Id. at 17‒18 (citing Ex. 1002 ¶ 48).  

Petitioner identifies that this motivation is explicitly disclosed in the Zhang 

and Altmejd, where Zhang discloses the individual turning off of processor 

cores “may result in a reduction of the overall power consumed by the 

processor” (Ex. 1006 ¶ 30), and Altmejd discloses that “it is advantageous 
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from a power savings perspective to reduce the voltage when possible 

because the power saved is proportional to the square of the voltage 

reduction, whereas the power savings is linear with respect to frequency 

reductions” (Ex. 1007, 7:9–13).  Pet. 18‒19 (citing Ex. 1002 ¶ 49).  

Petitioner’s analysis demonstrates that the claimed combination is merely a 

combination of known elements, for their known use to achieve a 

predictable result. 

Accordingly, we are not persuaded by Patent Owner’s argument that a 

person with ordinary skill in the art would not have been led to combine the 

teachings of Zhang and Altmejd because of the difference between 

functional units and processor cores only.  Rather, Petitioner has 

demonstrated by a preponderance of the evidence that a person with ordinary 

skill in the art would have been motivated to combine the power 

management policy described by Altmejd in to Zhang’s multi-core processor 

management system.   

b.  “supplying voltage to a core and controlling the 

supply voltage of a core independent of the usage 

amount of other cores” 

Patent Owner argues that the challenged claims require “(1) supplying 

power to each core independently” and “(2) determining the power supply 

voltage for each core based only on the usage amount information for that 

core and independent of usage amount information from other cores.”  PO 

Resp. 22‒23 (citing Ex. 2002 ¶ 117).  Patent Owner argues that “Zhang does 

not teach supplying power to a processor core based on usage amount 

information from only that core and no other core” and Altmejd fails to 

teach “looking at the usage amounts of each functional block independent of 

others.”  Id. at 23‒24 (citing Ex. 2002 ¶¶ 119‒121).  Patent Owner further 
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argues that Petitioner has relied on impermissible hindsight in its analysis 

because Petitioner has used the challenged claims as a roadmap.  Id. at 24‒

25 (citing Ex. 2002 ¶ 122).   

Petitioner argues that Patent Owner misconstrues the claims by 

requiring that determining the power supply for each core is based only on 

usage amount information for that core and independent of the usage amount 

information from other cores.”  Pet. Reply 9‒10.  Petitioner argues that the 

combination of Zhang and Altmejd teach this limitation even under Patent 

Owner’s “flawed claim construction.”  Id. at 10‒12.     

We disagree with Patent Owner.  Claim 1 recites “a first power 

conversion unit configured to independently supply a first supply voltage to 

the first core” and “a second power conversion unit configured to 

independently supply a second supply voltage to the second core.”  Claim 1 

further recites “the first supply voltage being controlled based on the 

information relating to the usage amount of the first core and being 

controlled independent of the information relating to the usage amount of the 

second core” and “the second supply voltage being controlled based on the 

information relating to the usage amount of the second core and being 

controlled independent of the information relating to the usage amount of the 

first core.”  As such, although we agree with Patent Owner that claim 1 

explicitly requires that the voltages supplied to the first and second core are 

based on usage information of that core, and independent of the usage 

information of the other core, we agree with Petitioner that claim 1 does not 

recite the “based only on” language as alleged by Patent Owner.  Regardless, 

we determine that the combination of Zhang and Altmejd discloses the 

claimed limitations under either construction.  See id.  
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As discussed above, Zhang discloses supplying voltages to each core 

independently.  See Pet. 20–22 (citing Ex. 1006 ¶¶ 13, 26–30, 32, 35‒37; 

Ex. 1002 ¶¶ 52–54, 57–58, 68‒70).  Zhang discloses that a global power grid 

distributes power to multiple local voltage regulators.  Ex. 1006 ¶ 26.  The 

local voltage regulator independently provides a local voltage supply to a 

local power grid.  Id. ¶ 27.  A processor adjusts the voltage provided by the 

local voltage regulators independently.  Id. ¶ 28.  For example, if the circuit 

is determined to be inactive, the local supply voltage provided by the local 

voltage regulator may be reduced.  Id. ¶¶ 28‒29.   

As also discussed above, Altmejd discloses that each functional unit 

generates usage information and sections of the integrated circuit can be 

independently controlled for power and performance reasons, and the 

“power management unit” can be hardware or software connected to the 

operating system.  Pet. 27‒28 (citing Ex. 1007, 2:59–3:2, 3:56–4:31, 5:16–

43, 7:52–57; Ex. 1002 ¶¶ 71‒73).  Altmejd discloses a utilization detection 

circuit that includes a utilization counter and a cycle counter.  Ex. 1007, 

2:29‒43.  The cycle counter may be a global cycle counter or a local cycle 

counter, which is local to a functional unit.  Id. at 2:48‒50.  Altmejd further 

discloses that software reads a utilization counter and cycle counter to 

determine whether the power consumption and performance of the 

functional unit matches the load.  Id. at 2:56‒61.  Altmejd discloses that 

thresholds are used to determine whether power for each functional unit 

needs to be adjusted and timers are used to determine when to read the 

counters.  Id. at 3:15‒31.  Accordingly, a person with ordinary skill in the art 

would understand Altmejd to disclose that voltage is supplied to each 

functional unit based on the utilization information for that functional unit, 
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and the utilization information for each unit is independent of the utilization 

information for other functional units.  Petitioner’s expert, Mr. Gafford, 

confirms that a person with ordinary skill in the art would have understood 

Altmejd to disclose “voltages supplied to each functional block may be 

controlled based on the ‘information relating to the usage amount’ of the 

respective functional block, independent of both (i) the voltage supplied to 

other functional blocks, and (ii) the ‘information relating to a usage amount’ 

of the other further blocks.”  Ex. 1002 ¶ 72.   

As such, we are not persuaded by Patent Owner’s argument that the 

combination of Zhang and Altmejd discloses “independent power control” 

and not “control independent of other usage amounts” (PO Resp. 25‒26) 

because, as discussed above, the combination of Zhang and Altmejd teaches 

or suggests both “independent power control” and “control independent of 

other usage amounts.”  Therefore, we agree with Petitioner that Zhang 

discloses independently supplying voltage to each core and the locally 

supplied voltage may be adjusted based on whether the core is active or 

inactive, and Altmejd discloses supplying voltage to a functional unit based 

on the utilization information for that functional unit, independent of any 

other functional unit.  Accordingly, we determine that Petitioner has 

demonstrated by a preponderance of the evidence that the combination of 

Zhang and Altmejd teaches or suggests “a first power conversion unit 

configured to independently supply a first supply voltage to the first core,” 

“a second power conversion unit configured to independently supply a 

second supply voltage to the second core,” “the first supply voltage being 

controlled based on the information relating to the usage amount of the first 

core and being controlled independent of the information relating to the 
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usage amount of the second core,” and “the second supply voltage being 

controlled based on the information relating to the usage amount of the 

second core and being controlled independent of the information relating to 

the usage amount of the first core,” as recited by independent claim 1, and as 

similarly recited by independent claims 9 and 19. 

5. Conclusion 

Petitioner has demonstrated by a preponderance of the evidence that 

claims 1, 9–13, 15, 19, and 20 are unpatentable under 35 U.S.C. § 103(a) as 

obvious over Zhang and Altmejd.  

C. Claims 1, 9–13, 15, 19, and 20 – Obviousness over Orenstien and 

Filippo 

Petitioner contends that claims 1, 9–13, 15, 19, and 20 are 

unpatentable under 35 U.S.C. § 103(a) as obvious over Orenstien and 

Filippo.  Pet. 40–60.  Petitioner provides a detailed analysis, supported by 

the Declaration of Mr. Gafford, explaining how the prior art meets each of 

the claim limitations of claims 1, 9–13, 15, 19, and 20.  Id.; Ex. 1002.   

1. Orenstien (Ex. 1008) 

Orenstien discloses a method for distributing processing activity 

across various components or portions of components based on power 

consumption and/or thermal considerations.  Ex. 1008, 1:9–13.  Orenstien 

specifically discloses a dual core microprocessor that includes a power 

monitor that receives information from each core, thereby allowing the 

analysis of power consumption and/or temperature for each specific core.  

Id. at 4:11–15, 4:31–36.  The apparatus for distributing processing activity is 

set forth in Figure 2 as follows: 
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Figure 2 discloses an apparatus for distributing processing activity, 

where power monitor 260 receives information from both core 1 205 and 

core 2 245.  Id. at 4:31–34.  Core 1 205 includes thermal sensor 210 and core 

2 245 includes thermal sensor 250.  Id. at 34–40.  Thermal sensor 210 and 

thermal sensor 250 provide information about the thermal state of core 1 205 

and core 2 245 respectively.  Id.  When the power monitor 260 detects that 

the power consumed by one core is higher than that of a second core, power 

monitor 260 exchanges running of the processes from the first core to the 

second core.  Id. at 5:16–20.   

2. Filippo (Ex. 1010) 

Filippo discloses an apparatus and method for monitoring activity for 

different functional units of an integrated circuit for power management.  

Ex. 1010, 1:9–12.  Filippo discloses a device that includes a number of 

different functional units or logical blocks.  Id. at 5:51–55.  Each functional 

unit is a section of circuitry or other logical structure within the integrated 

circuit, which is not always active.  Id. at 5:55–61.  An activity detector and 



IPR2015-01411 

Patent 7,664,971 B2 

 

 

21 

 

power control unit monitor the input into the functional unit to determine 

when the functional unit will become inactive.  Id. at 6:18–26.  Once this 

determination has been made, the activity detector and power control unit 

disable power to the functional unit.  Id. at 6:40–43.  Once it is determined 

that activity will resume, the activity detector and power control unit enable 

power to the functional unit.  Id. at 6:43–46.   

3. Analysis 

Petitioner contends that claims 1, 9–13, 15, 19, and 20 are 

unpatentable under 35 U.S.C. § 103(a) as obvious over Orenstien and 

Filippo.  Pet. 40–60.  Petitioner provides a detailed analysis, supported by 

the Declaration of Mr. Gafford, explaining how the prior art meets each of 

the claim limitations of claims 1, 9–13, 15, 19, and 20.  Id.; Ex. 1002.   

For example, claim 1 recites a “power control apparatus for a multi-

core processor,” which includes “a processor including a first core and a 

second core.”   Petitioner contends that Orenstien discloses a power monitor 

that includes a processor with a first core and a second core.  Pet. 44 (citing 

Ex. 1008, 4:11–44, Fig. 2).   

Claim 1 further recites “a first power conversion unit configured to 

independently supply a first supply voltage to the first core,” and “a second 

power conversion unit configured to independently supply a second supply 

voltage to the second core.”  Petitioner contends that Filippo discloses an 

integrated circuit that includes functional blocks or units.  Pet. 44–45 (citing 

Ex. 1010, 5:51–55, Fig. 1).  Petitioner asserts that Filippo further discloses 

that each functional unit includes an activity detector and a power control 

unit.  Id. (citing Ex. 1010, 6:17–54).  The activity detector and power control 

unit include a power gate that switches the power on and off for the 
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functional unit.  Id. (citing Ex. 1010, 7:44–61).  Petitioner argues that 

Filippo’s power gate is the same as the claimed “power conversion units” 

because the power gate is a unit that changes power from one form or level 

to another.  See Section II.A.1.   

Petitioner alternatively argues that Orenstien discloses independently 

controllable power supplies that are controlled by a power monitor.  Pet. 46 

(citing Ex. 1008, 10:6–31).  Petitioner argues that the simple substitution of 

these independently controllable power supplies for the notoriously well-

known “power conversion units” would have been obvious to a person with 

ordinary skill in the art.  Id. (citing Ex. 1002 ¶ 109).   

Claim 1 further recites “a power management unit configured to 

receive information relating to a usage amount of each of the first and the 

second cores.”  Petitioner argues that Orenstien discloses a power monitor 

that receives usage information from each core.  Id. at 47 (citing Ex. 1008, 

4:30–33, 4:48–61).  Petitioner further argues that Filippo discloses an 

activity detector that detects activities from each functional unit.  Id. (citing 

Ex. 1010, 8:18–23, 8:34–38).   

Claim 1 additionally recites as follows: 

the first supply voltage being controlled based on the information 

relating to the usage amount of the first core and being controlled 

independent of the information relating to the usage amount of 

the second core, and the second supply voltage being controlled 

based on the information relating to the usage amount of the 

second core and being controlled independent of the information 

relating to the usage amount of the first core, wherein the power 

management unit is operatively connected to an operating 

system.   

Petitioner argues that Orenstien discloses a power monitor that 

independently controls the voltage supplied to each core based on the 
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activity level of each core.  Id. at 48–49 (citing Ex. 1008, 2:58–60, 4:45–52, 

9:4–6, 10:27–31).  Petitioner further argues that Orenstien discloses that the 

operating system provides the power monitoring functionality.  Id. at 50 

(citing Ex. 1008, 8:36–39).  Petitioner also argues that Filippo discloses an 

activity detector that determines the activity level or usage amount of a 

functional unit and controls turning the power on or off for each functional 

unit using a power gate.  Id. at 49–50 (citing Ex. 1010, 7:50–61, 8:18–38).    

Petitioner further articulates reasoning with rational underpinning on 

why a person of ordinary skill in the art at the time of the invention would 

have combined Orenstien and Filippo.  Petitioner argues that Orenstien 

discloses that shutting down idle portions of a processor is undesirable and 

Filippo discloses predictive power management strategies and provides 

details of how to measure activity levels.  Id. at 43, 48 (citing Ex. 1002 

¶¶ 103, 112).  Petitioner further argues that replacing Orenstien’s power 

supplies with Filippo’s power gates is nothing more than the substitution of 

one known element for another known element.  Id. at 46–47 (citing Ex. 

1002 ¶ 109).  

Petitioner has similarly provided a detailed analysis for claims 9–13, 

15, 19, and 20.  See Pet. 29–40.  Notwithstanding Patent Owner’s 

arguments, which we address below, we are persuaded by Petitioner’s 

showing.  We hold that Petitioner has demonstrated with credible and 

persuasive evidence that Orenstein in combination with Filippo would have 

suggested the elements of claims 1, 9–13, 15, 19, and 20, and that the 

combination would have been obvious for the reasons provided by 

Petitioner.   
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4. Patent Owner’s Contentions 

Patent Owner argues that (a) Petitioner’s “one-size-fits-all approach to 

power management ignores the practical problems with applying the same 

method to different circuits within a processor,” a person with ordinary skill 

in the art would not have applied Filippo’s functional-unit teachings to 

Orenstien’s power-management of processor cores, Orenstien teaches away 

from the power-management scheme of Filippo, and modifying Orenstien to 

base power-management decisions on usage amount information from only 

one core is contrary to Orenstien’s principle of operation and would render 

Orenstien unsuitable for its intended purpose, and (b) the combination of 

Orenstien and Filippo fails to disclose “basing voltage supply based on a 

usage amount of a processor core and not any other core.”  PO Resp. 26‒41. 

a. Combination of Orenstien and Filippo  

Patent Owner argues that “[t]here are good reasons not to employ art 

related to power control of functional blocks to power management of 

processor cores.”  PO Resp. 11; see also id. at 10‒13.  Dr. Friedman, Patent 

Owner’s expert, explains that “processor cores and functional blocks have 

‘vastly different’ sizes and structures,” and a person with ordinary skill 

would have separated the concepts of functional blocks and processor cores.  

Id. (citing Ex. 2002 ¶¶ 32‒34).  Dr. Friedman further explains that functional 

blocks and processor cores have different communication patterns and 

different timing issues.  Id. (citing Ex. 2002 ¶¶ 35‒42).  Patent Owner argues 

that like Zhang and Altmejd, a person with ordinary skill in the art would not 

have combined Orenstien’s processor cores with Filippo’s functional blocks.  

Id. at 26‒31. 
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We are not persuaded that a person with ordinary skill in the art would 

have refrained from combining Orenstien and Filippo because of the 

differences between the power management of processor cores and 

functional units for the same reasons discussed above with respect to Zhang 

and Altmejd.  See Section II.B.4.a.    

Patent Owner further argues that Orenstien teaches away from the 

power-management scheme proposed by Filippo.  PO Resp. 36‒37.  Patent 

Owner argues that Orenstien criticizes Filippo’s on/off power scheme 

because Orenstien discloses that such a technique would impact performance 

and increase latency in restarting components.  Id. (citing Ex. 1008, 1:54‒

56).  

We disagree with Patent Owner.  “A reference may be said to teach 

away when a person of ordinary skill, upon reading the reference, would be 

discouraged from following the path set out in the reference, or would be led 

in a direction divergent from the path that was taken by the applicant.” Ricoh 

Co., Ltd. v. Quanta Computer, Inc., 550 F.3d 1325, 1332 (Fed. Cir. 2008) 

(citations and quotation marks omitted).  We are unpersuaded by Patent 

Owner’s citations to Orenstien as criticizing an on/off scheme as teaching 

away from such a scheme.  Orenstien’s disclosure of such a scheme’s impact 

on performance and latency is, at best, a general preference to minimize the 

use of an on/off scheme.  A reference does not teach away if it merely 

expresses a general preference for an alternative invention from amongst 

options available to the ordinarily skilled artisan, but does not discredit or 

discourage investigation into the invention claimed.  In re Fulton, 391 F.3d 

1195, 1201 (Fed. Cir. 2004).  Orenstien’s characterization is more fully 

understood as a preference, rather than discouragement or discrediting, 

http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=506&FindType=Y&ReferencePositionType=S&SerialNum=2017707960&ReferencePosition=1332
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=506&FindType=Y&ReferencePositionType=S&SerialNum=2017707960&ReferencePosition=1332
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=506&FindType=Y&ReferencePositionType=S&SerialNum=2017707960&ReferencePosition=1332
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=506&FindType=Y&ReferencePositionType=S&SerialNum=2005654397&ReferencePosition=1201
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=506&FindType=Y&ReferencePositionType=S&SerialNum=2005654397&ReferencePosition=1201
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=506&FindType=Y&ReferencePositionType=S&SerialNum=2005654397&ReferencePosition=1201


IPR2015-01411 

Patent 7,664,971 B2 

 

 

26 

 

because, as argued by Petitioner, Orenstien discloses an embodiment that 

turns a processor core off.  Pet. Reply 15 (citing Ex. 1008, 6:6‒46, Fig. 4; 

Pet. 43; Ex. 1002 ¶ 103).   

Patent Owner further argues that modifying Orenstien to base 

decisions on usage information from only one core is contrary to Orenstien’s 

principle and would render Orenstien unsuitable for its intended purpose.  

PO Resp. 38‒39.  Patent Owner specifically argues that Orenstien is directed 

towards “thermally-motivated process swapping” and Orenstien monitors 

the power consumption and temperature of each core in order to determine 

whether power consumption and temperature is uneven in a processor.  Id. 

(citing Ex. 1008, 1:9‒12, 2:39‒42, 3:35‒42, 4:12‒15).  Patent Owner argues 

that Orenstien’s central concept is reallocating processes in order to keep 

temperature low, and Patent Owner argues that “Orenstien’s power 

management scheme depends on measurements from all cores in the 

system,” and modifying Orenstien such that decisions are made based on the 

information of only one core would break this fundamental principle.  Id.   

We disagree with Patent Owner.  Patent Owner’s argument is 

premised on the notion that determining the usage information of a core, 

independent of the usage information of other cores, is inconsistent with 

Orenstien.  We disagree because Orenstien discloses determining the power 

consumption and thermal state of each processor core using thermal sensors 

associated with each core.  Ex. 1008, 4:31‒40.  Although Patent Owner is 

correct that Orenstien facilitates “thermally-motivated process swapping,” 

Orenstien’s disclosure of determining the power consumption and thermal 

state of each processor core is not inconsistent with Filippo’s usage 

information for each functional block.  As argued by Petitioner, Orenstien 
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discloses an embodiment that “describes turning off a core based on the use 

amount of that core alone.”  Pet. Reply 16 (quoting Ex. 1013 ¶ 96 (citing 

Ex. 1008, 6:8‒11)).  

Accordingly, we are not persuaded by Patent Owner that Orenstien 

teaches away from the power management scheme proposed by Filippo, or 

modifying Orenstien to base decisions on usage information from only one 

core is contrary to Orenstien’s principle or would render Orenstien 

unsuitable for its intended purpose. 

b.  “Basing Voltage Supply Based on a Usage Amount of 

a Processor Core and Not Any Other Core” 

Patent Owner argues that, as discussed above, each of the challenged 

claims “controls power supply based on information from only one core and 

no other core.”  PO Resp. 31‒35; see Section II.B.4.b.   

We disagree with Patent Owner.  As discussed above, Petitioner 

argues that the combination of Orenstien and Filippo teaches or suggests this 

limitation.  Pet. 48‒50 (citing Ex. 1008, 2:58–60, 4:45–52, 9:4–6, 10:27–31; 

Ex. 1010, 6:50‒54, 7:50–61, 8:18–38).  Petitioner argues that Orenstien 

discloses “a power monitor that independently controls the voltage supplied 

to each of the first and second cores based on ‘basic measurements of 

activity level.’”  Id. (citing Ex.1008, 2:58–60, 4:45–52, 9:4–6, 10:27–31).  

Orenstien discloses the independent control voltages and operational 

frequencies of each of the cores.  Ex. 1008, 2:58‒60.  Orenstien explicitly 

discloses that the first and second cores are coupled to independently 

controllable power supplies.  Id. at 10:27‒31.   

Petitioner argues that Filippo discloses an activity detector that detects 

activities for two or more functional units and controls separate power 
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control units for each functional unit.  Pet. 48‒50 (citing Ex. 1010, 8:18‒23, 

8:28‒30).  Filippo discloses that each functional unit has an associated 

activity detector and power control unit, and, therefore, “power is controlled 

separately for each such functional unit[].”  Ex. 1010, 6:51‒54.  Patent 

Owner argues that Filippo only describes “turning on or off individual units” 

(PO Resp. 33‒35) but this argument is not persuasive because Patent Owner 

does not persuasively set forth any credible argument, based in evidence, 

that “turning on or off individual units” does not meet the claimed “control” 

of power.  Rather, we determine that “turning on or off [power to] individual 

units” falls within the meaning of controlling the supply of voltage.   

As such, we determine that the combination of Orenstien and Filippo 

teaches or suggests both “independent power control” and “control 

independent of other usage amounts.”  Accordingly, as explained by 

Petitioner’s expert, Mr. Gafford, we determine that Petitioner has 

demonstrated by a preponderance of the evidence that the combination of 

Orenstien and Filippo teaches or suggests “a first power conversion unit 

configured to independently supply a first supply voltage to the first core,” 

“a second power conversion unit configured to independently supply a 

second supply voltage to the second core,” “the first supply voltage being 

controlled based on the information relating to the usage amount of the first 

core and being controlled independent of the information relating to the 

usage amount of the second core,” and “the second supply voltage being 

controlled based on the information relating to the usage amount of the 

second core and being controlled independent of the information relating to 

the usage amount of the first core,” as recited by claim 1.   
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Patent Owner presents its same argument contesting obviousness for 

claims 9 and 19 as presented for claim 1 discussed above.  PO Resp. 40‒41.  

We are not persuaded by this argument for claims 9 and 19 for the same 

reasons discussed above.   

5.  Conclusion 

Petitioner has demonstrated by a preponderance of the evidence that 

claims 1, 9–13, 15, 19, and 20 are unpatentable under 35 U.S.C. § 103(a) as 

obvious over Orenstien and Filippo.  

III. PATENT OWNER’S CHALLENGE TO PETITIONER’S EXPERT  

Patent Owner argues we should give no weight to Mr. Gafford’s 

testimony because his opinions are conclusory, he has appeared as an expert 

in over 100 cases involving dozens of different technology areas, and other 

courts have questioned or criticized Mr. Gafford’s opinions in past cases.  

PO Resp. 41–48. 

We decline to disregard all of Mr. Gafford’s testimony.  In light of 

Mr. Gafford’s education and experience (a Bachelor of Science Degree in 

Electrical Engineering and over 43 years working for corporations in the 

design, manufacturing, and support for computer systems and 

microprocessors, see Ex. 1011 ¶¶ 14–20), we see no reason why Mr. 

Gafford’s frequent participation in other cases—even to ultimately mixed 

results—makes his testimony here unhelpful in understanding the evidence 

in this case.  See Fed. R. Evid. 702(a).  In assessing the merits of this case, 

we have considered the proffered testimony from Mr. Gafford, as well as 

Patent Owner’s expert, Dr. Friedman, and accorded weight based on the 

testimony’s substantive persuasiveness. 
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IV. CONCLUSION 

We are persuaded that Petitioner has demonstrated by a 

preponderance of the evidence that claims 1, 9–13, 15, 19, and 20 of the 

ʼ971 patent would have been obvious over the combination of Zhang and 

Altmejd and the combination of Orenstien and Filippo.   

V. ORDER 

Accordingly, it is hereby: 

ORDERED that, based on the grounds under review, claims 1, 9–13, 

15, 19, and 20 of U.S. Patent No. 7,664,971 B2 have been shown by a 

preponderance of the evidence to be unpatentable; and 

FURTHER ORDERED that this is a Final Written Decision of the 

Board under 35 U.S.C. § 318(a), and parties to the proceeding seeking 

judicial review of this decision must comply with the notice and service 

requirements of 37 C.F.R. § 90.2. 
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