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The ’833 patent proposes an approach for managing power consumption 
within integrated circuits, such as those used for multicore processors. 

Different components of the integrated circuit, such as processor cores, 
non-core processing engines such as graphics engines, and other units 
are divided into different “domains,” and each domain is dynamically 
allocated a portion of an overall power budget for the integrated circuit.

Allocating an overall power budget for a processor in this way allows 
dynamic redistribution of power between the different domains, 
“enabling flexibility to handle various different workload 
requirements.” 

Ex. 1001, 1:56 – 2:31; 10:25-28
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Allocation of the power budget between the separate power domains is handled by 
power management logic according to sharing policy values for each of the 
domains. The sharing policy values identify preferences for power allocation and are 
controllable by user-level software “to enable the software to determine how 
package power budget is shared between different domains.” Additionally, certain 
amounts of the power budget may be reserved for use by one or more domains. 

The power management logic can account for not only the policy sharing values, but 
also the individual domains’ respective workload. The use of a central power 
management logic and policy sharing values allows a processor to shift power 
budget allocations between domains efficiently. For example, rather than 
components having set power allocations that are either used or unused, the power 
management logic can reallocate unused or inefficiently allocated power (e.g., in 
one domain) to other components (e.g., in a different domain). 

Therefore, “embodiments provide a mechanism to dynamically share the power 
budget between different compute components in the same die. As a result, a power 
budget or power headroom can be reallocated between cores and graphics engine 
when they are both integrated on the same die.”

’833 Patent
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’833 Claim Construction

“independent” means “separate” 
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’833 Challenges

Claims Challenged 35 U.S.C. § References 

1-5, 7 103 Finkelstein 

7 103 Finkelstein in view of Conroy 

13-15, 17, 18 103 Nussbaum 

16 103 Nussbaum in view of Bose 

13-15, 17, 18 103 Conroy 

16 103 Conroy in view of Bose

1-5,7, 13-15, 17, 18 103 Conroy in view of Finkelstein
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Finkelstein

Finkelstein describes an approach to power distribution among different 
power planes under energy-based definitions.

Ex. 1005 [0009], [0027], [0028]-[0029]
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Finkelstein
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Finkelstein
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Failings of Finkelstein

Finkelstein does not teach or suggest a dynamic 
allocation of a power budget for a processor, as 
claimed.
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Failings of Finkelstein

“Finkelstein discloses implementations in which an ‘unused’ 
budget for domain i, defined as a variable 𝑊!"𝐸! − 𝐸#"$#" , is 
‘distributed among the rest of the power planes [domains] 
proportionally to their weights,’ defined as variables 𝑊!" . A 
POSITA would have recognized such an allocation, where 
the power budget itself is a variable (𝑊!"𝐸! − 𝐸#"$#" ) and 
the variable power budget is being distributed based on 
variable weights (𝑊!"), as a ‘dynamic’ allocation because the 
allocation can change during run-time to correspond to the 
then-present operating conditions.” 

Pet. at 24. 

Petition Argument Flaws

Distributing	(𝑊!"𝐸! − 𝐸#"$#" ), as alleged, is not 
allocating of an entire power budget for a processor, as 

required by claim 1.
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Conroy
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Conroy
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Failings of Conroy

Petition Argument
Claim 13 is obvious in view of Conroy.

Conroy discloses selecting a “power weighting 
arrangement among the subsystems ... based on the 
load profile” and states that “the power weighting 
arrangement ... may be a power distribution table 
selected out of a plurality of power distribution 
tables.” Examples of power distribution tables are 
illustrated in Figures 21A-C and 22, [ ] confirming 
that Conroy discloses dynamically allocating a 
power budget according to first and second sharing 
policy values (power weighting arrangement 
settings selected from a power distribution table 
based on load profile) for the first and second 
domains.

Pet. at 59-60.

Claim 13 recites, in part:
a power sharing logic to dynamically allocate a 
variable power budget between the first and second 
domains based at least in part on a first power sharing 
value for the first domain stored in a first storage and 
a second power sharing value for the second domain 
stored in a second storage.

Conroy does not teach or suggest that the alleged “power sharing 
values” (i.e., the contents of the load profile tables—the power 
weighting arrangement settings) are stored in different storages.

In Conroy, all of the power distribution tables, and, therefore, all of the 
contents of each table, are stored in a memory—that is, one memory. 
Conroy at [0201].

Flaws
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Failings of Conroy

Petition Argument

“Conroy describes an example where [the] power 
settings are stored in registers.”

“A POSITA seeking to implement the teachings of 
Conroy would have found it obvious to use registers 
to store the various power settings depicted in 
Conroy’s Figures 7, 21, and 22.” 

Pet. at 61.

The “throttle settings” Conroy refers to are not the contents of the 
power distribution tables, but instead are the actual powers consumed 
by each subsystem.

Subsystems are instrumented, e.g., using sensors, to determine their 
actual power consumptions, e.g., by measuring currents and or 
voltages. The microcontroller stores the throttle settings determined by 
the sensor measurements in registers and uses that information to 
control the subsystems. Conroy at [0093]-[0097].

Rather than resort to using registers, a POSITA would simply adopt 
Conroy’s teaching of using a single storage to store the power 
distribution tables and their contents. Such an approach is in keeping 
with Conroy’s desire for simplicity and practices common in the art. 

Flaws
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Failings of Conroy

Petition Argument

Conroy uses “the past power usage (e.g., measurements ... 
at times T−(n−1)Δ, T−(n−2)Δ, ... , T)” to “dynamically 
determine the allowable power budget” for time interval 
T+Δ, and allocates this “dynamically determined” power 
budget to different components of the system. A POSITA 
would have understood time interval T+Δ to be a “current 
time interval” because Conroy refers to the time intervals 
preceding T+Δ as being in the “past.”

Pet. at 63.

A POSITA would appreciate that in the series, T−(n−1)Δ, 
T−(n−2)Δ, ... , T, the value “T” represents a current time and 

T+Δ is a next time interval.

POR, 37-39

Flaws



Failings of Conroy-Bose

Petition Argument

“[A] POSITA would have understood that Conroy 
explicitly contemplates not granting a subsystem’s 
request to increase the system’s setting 
immediately; instead, Conroy teaches waiting till 
the next iteration to ‘move[] up’ its system’s 
setting.”

Pet. at 67.

In Conroy, subsystems do not request increases in system settings. 
Actual powers are used to make predictions about the need for future 
power. These predictions govern how power is allocated among the 

subsystems. Current settings are used until new power measurements 
reveal the need for redistribution of the allocated power. 

Flaws
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Failings of Conroy-Bose

Petition Argument

“A POSITA would have been motivated to 
implement Conroy’s power manager with Bose’s 
teaching to not grant a subsystem’s request to 
increase the system’s setting immediately and, 
instead, wait till the next iteration to do so in order 
to keep the power supplied to the various 
subsystems stable within each integration.”

Pet. at 67.

Conroy conflicts with Bose: 

While Conroy describes a system enacting a burst of high power 
following a period of low power, Bose describes the opposite—
following low power usage, token count is decremented. 

In Conroy, it is overall system performance that determines whether or 
not a change in operating parameters (as specified in a power 
distribution table) is employed, while in Bose it is component-level 
power considerations that determine token allocation.

Flaws
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Nussbaum

Nussbaum describes an “analysis of workload executed on 
computational units to help identify those computational units that are 
more performance sensitive to a change in performance capability 
caused by, e.g., a frequency change.”

“The computational units are operated at a first performance level, and 
respective first utilization metrics are determined. The computational 
units are then operated at a second performance level and respective 
second utilization metrics are determined. The sensitivity to 
performance capability change, e.g., a frequency change, is 
determined.”

Power distribution is then based on these measured frequency 
sensitivities. 
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Failings of Nussbaum

Petition Argument

Claim 13 is obvious in view of Nussbaum.

In Nussbaum, a power allocation controller and 
performance analysis control logic jointly control allocation 
of Thermal Design Point (TDP) power headroom.

The power headroom is selectively distributed among 
different computational units based on those computational 
units’ sensitivities to frequency changes (“boost 
sensitivities”). The boost sensitivities govern how power is 
allocated between computational units and are “power 
sharing values” of domains, as recited in claim 13. 

Pet. at 42, 44.

In Nussbaum, boost sensitivities are not per-domain 
attributes. Instead, they are per-component, e.g., per-core, 
attributes:

Nussbaum at [0025].

Nussbaum criticizes domain-based power allocations: 
“treat[ing] all active units homogeneously when dithering 
frequency or boosting steady state frequency” is undesirable 
because “some active cores or other computational units may 
be gaining little or no performance increase.” Nussbaum at 
[0019].

Flaws
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Failings of Nussbaum

Petition Argument

Claim 17 is obvious in view of Nussbaum.

The recited “minimum reservation values” are met by 
Nussbaum’s disclosure of a “core power state,” referred to 
as “Deep Cstate,” in which a core is allocated 
“Core_DeepCState_Pwr.” 

Pet. at 49.

Nussbaum’s Deep Cstate is characterized by “Clocks Off/Power 
Off.”

Flaws

Claim 17 depends from claim 14 and recites, “wherein the power sharing logic is to further allocate the first portion of the variable 
power budget according to a first minimum reservation value for the first domain and allocate the second portion of the variable 
power budget according to a second minimum reservation value for the second domain.” 

Horst deposition:

A state in which a processor is off does not correspond to a state 
where the processor has been allocated a minimum reservation 
value of power, which the specification of the ’833 patent 
explains is a reserved amount of power to be allocated a domain. 
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Failings of Nussbaum

Petition Argument

Claim 17 is obvious in view of Nussbaum.

“[A] POSITA would have understood that the operational 
point corresponding to the lowest performance state “P3” 
represents a minimum reservation value for the first domain 
when the cores are utilized to perform their operations.”

“[A] POSITA would have understood that the operational 
point corresponding to ‘GPU_P3’ represents a second 
minimum reservation value for the second domain because 
it corresponds to the lower performance state the GPU in 
the second domain may be utilized to perform its 
operations.”

Pet. at 49-50.

In Nussbaum, to the extent power is allocated to cores or GPUs 
in accordance with performance states, those allocations are 
made on a per-computational unit basis, not a per-domain basis.

Flaws

Claim 17 depends from claim 14 and recites, “wherein the power sharing logic is to further allocate the first portion of the variable 
power budget according to a first minimum reservation value for the first domain and allocate the second portion of the variable 
power budget according to a second minimum reservation value for the second domain.” 
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Failings of Nussbaum

Petition Argument

Claim 18 is obvious in view of Nussbaum.

“[I]f the output value of step 601 identifies an application as 
GPU-bounded, then CPU cores may be throttled to release 
power margin available to the GPU.”

“[A] POSITA would have understood that an output value 
of step 601 being an identification of a ‘GPU-bounded’ 
application is a preference value to favor the second domain 
(which includes the GPU) over the first domain (which 
includes the cores).”

Pet. at 50-51.

In Nussbaum, the “output value” of step 
601 is not used to “allocate the variable 
power budget,” but rather to adjust the 
amount of power budget that is available.

The output value is used to throttle CPU 
cores and create more power budget, but 
no power budget is allocated using the 
output of step 601. The output of step 
601 is simply an identification.

Flaws

Claim 18 depends from claim 14 and recites, “wherein the power sharing logic is to further allocate the variable power budget 
according to a preference value, the preference value to favor the second domain over the first domain.”
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Failings of Nussbaum-Bose

Petition Argument

Claim 16 is obvious in view of Nussbaum.

“A POSITA would have been motivated to implement 
Nussbaum’s power allocation operations with Bose’s 
teaching to increment a boost sensitivity of a particular 
domain … when a request for a higher frequency for that 
particular domain is not granted, especially if that particular 
domain is operating below an expected performance level, 
so as to avoid continued denial of that particular domain’s 
request for a higher frequency and to avoid starvation of 
that domain.”

Pet. at 54.

Nussbaum and Bose would not have been combined. Nussbaum 
is rooted in physical solutions and uses “boost sensitivities” that 
depend on physical characteristics of computational units, 
whereas Bose is rooted in software solutions and uses arbitrary 
“tokens” of power allocation.

And, the combination does not teach or suggest “increment[ing] 
the first power sharing value when a request for a higher 
frequency for the first domain is not granted.” Nussbaum’s 
“boost values” are calculated based on the performance level and 
utilization metrics. They are not responsive to requests. In Bose, 
when no additional tokens can be allocated to a particular 
resource when requested, that resource must wait. So, if 
anything, the combination teaches waiting for an empirical 
reevaluation before altering a boot value.

Flaws

Claim 16 depends from claim 14 and recites, “wherein the power sharing logic is to increment the first power sharing value when a 
request for a higher frequency for the first domain is not granted, and to increment the second power sharing value when a request 
for a higher frequency for the second domain is not granted.”
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Failings of Conroy-Finkelstein

Petition Argument

Claims 1-5, 7, 13-15, and 17-18 are obvious in view of 
Conroy when considered in combination with Finkelstein.

“[A] POSITA would have been motivated to implement 
Conroy’s system on a chip, as in Finkelstein.” 

Pet. at 68 et seq.

Modifying Conroy with Finkelstein would merely add 
another (Finkelstein-like) component within Conroy’s system 
but would not change the overall power management 
characteristics of Conroy.

Conroy is agnostic when it comes to the manner in which 
power is allocated at the level of individual 
components/subsystems. 

A POSITA would therefore appreciate that there is no need to 
modify the power allocation approach of Conroy if and when 
components were added. Hence, power would be 
redistributed between sub-systems while tracking a load 
profile.

Flaws
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Failings of Conroy-Finkelstein

Petition Argument

Claim 1 is obvious in view of Conroy-Finkelstein.

In Conroy “subsystem A” and “subsystem B” serve as 
the claimed first and second domains.

Pet. at 71.

There is no suggestion in Conroy that subsystems A and B operate at 
independent voltage and frequency.

While “components have independent throttle settings,” Conroy at 
[0120],  those throttle settings are merely variable, not separately 
controlled. 

Flaws
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Conclusion

The Petition has failed to prove the unpatentability of any of the challenged claims. 
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