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A METHOD, APPARATUS, AND SYSTEM FOR ENERGY EFFICIENCY AND ENERGY 

CONSERVATION INCLUDING POWER AND PERFORMANCE BALANCING BETWEEN 

MULTIPLE PROCESSING ELEMENTS AND/OR A COMMUNICATION Bus 

FIELD 

[0001] This disclosure pertains to energy efficiency and energy conservation in 

integrated circuits, as well as code to execute thereon, and in particular but not 

exclusively, to balancing power and performance between processing elements and/or a 

communication bus. 

BACKGROUND 

[0002] Advances in semi-conductor processing and logic design have permitted 

an increase in the amount of logic that may be present on integrated circuit devices. As a 

result, computer system configurations have evolved from a single or multiple integrated 

circuits in a system to multiple hardware threads, multiple cores, multiple devices, and/or 

complete systems on individual integrated circuits. Additionally, as the density of 

integrated circuits has grown, the power requirements for computing systems (from 

embedded systems to servers) have also escalated. Furthermore, software inefficiencies, 

and its requirements of hardware, have also caused an increase in computing device 

energy consumption. In fact, some studies indicate that computers consume a substantial 

amount of the entire electricity supply for the United States of America. 

[0003] As a result, there is a vital need for energy efficiency and conservation 

associated with integrated circuits. And as servers, desktop computers, notebooks, 

ultrabooks, tablets, mobile phones, processors, embedded systems, etc. become even 
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more prevalent (from inclusion in the typical computer, automobiles, and televisions to 

biotechnology), the effect of computing device sales stretches well outside the realm of 

energy consumption into a substantial, direct effect on economic systems. 

[0004] Furthermore, as integrated circuit density has grown, the ability to 

consolidate multiple devices in a single integrated circuit and/or package has similarly 

increased. As an illustrative example, system on chip (SOC) devices have recently 

gained popularity. However, often SOCs (and like components) integrate multiple 

devices into a single device/circuit, but they also inherit each individual device's power, 

performance, and thermal constraints. Therefore, a device with a host processor and a 

graphics processor usually implements power savings policies individually and 

separately. And even if a power policy is defined for the entire package, it often only 

contemplates assumed power requirements for each of the individual devices without 

balancing power and performance amongst asymmetric cores to achieve maximum 

overall performance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] The present invention is illustrated by way of example and not intended to 

be limited by the figures of the accompanying drawings. 

[0006] Figure 1 illustrates an embodiment of a logical representation of a system 

including an integrated circuit having a multi-processing element processor and 

integrated graphics processor. 

[0007] Figure 2 illustrates an embodiment of a logical representation of a 

computer system configuration. 
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[0008] Figure 3 illustrates another embodiment of a logical representation of a 

computer system configuration. 

[0009] Figure 4 illustrates another embodiment of a logical representation of a 

computer system configuration. 

[0010] Figure 5 illustrates an embodiment of a logical representation of an 

integrated circuit to balancing power among processing elements to achieve maximum 

overall performance. 

[0011] Figure 6 illustrates another embodiment of a logical representation of an 

integrated circuit to balancing power among processing elements to achieve maximum 

overall performance. 

[0012] Figure 7 illustrates an embodiment of a flow diagram for balancing power 

between a processor and graphics processor to achieve maximum performance within a 

power limit. 

[0013] Figure 8 illustrates another embodiment of a flow diagram for balancing 

power between a processor and graphics processor to achieve maximum performance 

within a power limit. 

[0014] Figure 9 illustrates an embodiment of a logical representation of an block 

diagram for units/modules to balancing power among processing elements and/or a 

communication bus to achieve maximum overall performance. 

[0015] Figure 10 illustrates an embodiment of a flow diagram for balancing 

power between a processor, a graphics processor, and/or a communication bus to achieve 

maximum performance within a power limit. 
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DETAILED DESCRIPTION 

[0016] In the following description, numerous specific details are set forth, such 

as examples of specific types of specific processor and system configurations, specific 

hardware structures, specific architectural and micro architectural details, specific register 

configurations, specific structures for determining workloads, specific modules to 

determine and set performance/power limits, specific types of performance limits, 

specific types of processing devices, specific types of program code, specific 

performance bottleneck assumptions, specific devices including asymmetric processors, 

etc. in order to provide a thorough understanding of the present invention. It will be 

apparent, however, to one skilled in the art that these specific details need not be 

employed to practice the present invention. In other instances, well known components 

or methods, such as specific and alternative processor architectures, specific logic 

circuits/code for described algorithms, specific firmware code, specific interconnect 

operation, specific workload determination, specific frequency setting techniques, 

specific power limit determination and implementation algorithms, and other specific 

operational details of processors haven't been described in detail in order to avoid 

unnecessarily obscuring the present invention. 

[0017] Although the following embodiments are described with reference to 

energy conservation and energy efficiency in specific integrated circuits, such as in 

computing platforms or microprocessors, other embodiments are applicable to other types 

of integrated circuits and logic devices. Similar techniques and teachings of 

embodiments described herein may be applied to other types of circuits or semiconductor 
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devices that may also benefit from better energy efficiency and energy conservation. For 

example, the disclosed embodiments are not limited to desktop computer systems. And 

may be also used in other devices, such as handheld devices, systems on a chip (SOC), 

and embedded applications. Some examples of handheld devices include cellular phones, 

Internet protocol devices, digital cameras, personal digital assistants (PDAs), and 

handheld PCs. Embedded applications typically include a microcontroller, a digital 

signal processor (DSP), a system on a chip, network computers (NetPC), set-top boxes, 

network hubs, wide area network (WAN) switches, or any other system that can perform 

the functions and operations taught below. Moreover, the apparatus', methods, and 

systems described herein are not limited to physical computing devices, but may also 

relate to software optimizations for energy conservation and efficiency. As will become 

readily apparent in the description below, the embodiments of methods, apparatus', and 

systems described herein (whether in reference to hardware, firmware, software, or a 

combination thereof) are vital to a 'green technology' future balanced with performance 

considerations . 

[0018] The method and apparatus described herein are for balancing power 

between multiple asymmetric devices to achieve maximum overall performance. 

Specifically, power balancing and allocation is primarily discussed below in reference to 

an integrated circuit and/or package including a central/host processor (or cores thereof) 

and a graphics processor ( or cores thereof). Yet, the apparatuses and methods described 

herein are not so limited, as they may be implemented in conjunction with any integrated 

circuit device including any type of asymmetric or symmetric processing cores. For 
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example, power balancing and allocation, as described herein, may be utilized between 

two host processing cores, between processing cores and memory, and/or between 

integrated I/O devices. And as discussed above, it may be utilized in servers, desktops, 

ultrabooks, tablets, small form-factor devices, handheld devices, SOCs, or embedded 

applications. 

[0019] Referring to Figure 1, an embodiment of an integrated circuit ( or package) 

including multiple devices/cores is illustrated. Integrated Circuit (IC) 100 includes any 

processor or processing device, such as a microprocessor, an embedded processor, a 

digital signal processor (DSP), a network processor, a handheld processor, an application 

processor, a co-pocessor, or other device to execute code. Processor 100, in one 

embodiment, includes at least two central, host, or processing cores-core 101 and 102, 

which may be asymmetric cores or symmetric cores (the illustrated embodiment), as well 

as an Input/Output (I/O) device 180, such as a graphics processor ( or cores thereof). 

However, IC 100 may include any number of processing elements that may be symmetric 

or asymmetric. 

[0020] In one embodiment, a processing element refers to hardware or logic to 

support a software thread. Or in another embodiment a processing element refers to a 

core or processing logic of a device, such as a graphics processor/core, network 

controller, embedded processor, microcontroller, etc. Other Examples of hardware 

central processing elements include: a thread unit, a thread slot, a thread, a process unit, a 

context, a context unit, a logical processor, a hardware thread, a core, and/or any other 

element, which is capable of holding a state for a processor, such as an execution state or 
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architectural state. In other words, a processing element, in one embodiment, refers to 

any hardware capable of being independently associated with code, such as a software 

thread, operating system, application, or other code. A physical processor typically refers 

to an integrated circuit, which potentially includes any number of other processing 

elements, such as cores or hardware threads. 

[0021] A processing ( or central processing unit) core often refers to logic located 

on an integrated circuit capable of maintaining an independent architectural state, 

wherein each independently maintained architectural state is associated with at least some 

dedicated execution resources. In contrast to cores, a hardware thread typically refers to 

any logic located on an integrated circuit capable of maintaining an independent 

architectural state, wherein the independently maintained architectural states share access 

to execution resources. As can be seen, when certain resources are shared and others are 

dedicated to an architectural state, the line between the nomenclature of a hardware 

thread and core overlaps. Yet often, a core and a hardware thread are viewed by an 

operating system as individual logical processors, where the operating system is able to 

individually schedule operations on each logical processor. 

[0022] Physical package 100, as illustrated in Figure 1, includes two processing 

cores, core 101 and 102. Here, core 101 and 102 are considered symmetric cores, i.e. 

cores with the same configurations, functional units, and/or logic. In another 

embodiment, core 101 includes an out-of-order processor core, while core 102 includes 

an in-order processor core. However, cores 101 and 102 may be individually selected 

from any type of core, such as a native core, a software managed core, a core adapted to 
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execute a native Instruction Set Architecture (ISA), a core adapted to execute a translated 

Instruction Set Architecture (ISA), a co-designed core, or other known core. Yet to 

further the discussion, the functional units illustrated in core 101 are described in further 

detail below, as the units in core 102 operate in a similar manner. 

[0023] As depicted, core 101 includes two hardware threads 101a and 101b, 

which may also be referred to as hardware thread slots 101a and 101b. Therefore, 

software entities, such as an operating system, in one embodiment potentially view 

processor 100 as four separate processors, i.e. four logical processors or processing 

elements capable of executing four software threads concurrently. As eluded to above, a 

first thread is associated with architecture state registers 101a, a second thread is 

associated with architecture state registers 101b, a third thread may be associated with 

architecture state registers 102a, and a fourth thread may be associated with architecture 

state registers 102b. Here, each of the architecture state registers (101a, 101b, 102a, and 

102b) may be referred to as processing elements, thread slots, or thread units, as 

described above. As illustrated, architecture state registers 101a are replicated in 

architecture state registers 101b, so individual architecture states/contexts are capable of 

being stored for logical processor 101a and logical processor 101b. In core 101, other 

smaller resources, such as instruction pointers and renaming logic in rename allocater 

logic 130 may also be replicated for threads 101a and 101b. Some resources, such as re­

order buffers in reorder/retirement unit 135, ILTB 120, load/store buffers, and queues 

may be shared through partitioning. Other resources, such as general purpose internal 
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registers, page-table base register(s), low-level data-cache and data-TLB 115, execution 

unit(s) 140, and portions of out-of-order unit 135 are potentially fully shared. 

[0024] Processor 100 often includes other resources, which may be fully shared, 

shared through partitioning, or dedicated by/to processing elements. In Figure 1, an 

embodiment of a purely exemplary processor with illustrative logical units/resources of a 

processor is illustrated. Note that a processor may include, or omit, any of these 

functional units, as well as include any other known functional units, logic, or firmware 

not depicted. As illustrated, core 101 includes a simplified, representative out-of-order 

(000) processor core. But an in-order processor may be utilized in different 

embodiments. The 000 core includes a branch target buffer 120 to predict branches to 

be executed/taken and an instruction-translation buffer (I-TLB) 120 to store address 

translation entries for instructions. 

[0025] Core 101 further includes decode module 125 coupled to fetch unit 120 to 

decode fetched elements. Fetch logic, in one embodiment, includes individual 

sequencers associated with thread slots 101a, 101b, respectively. Usually core 101 is 

associated with a first Instruction Set Architecture (ISA), which defines/specifies 

instructions executable on processor 100. Often machine code instructions that are part 

of the first ISA include a portion of the instruction (referred to as an opcode), which 

references/specifies an instruction or operation to be performed. Decode logic 125 

includes circuitry that recognizes these instructions from their opcodes and passes the 

decoded instructions on in the pipeline for processing as defined by the first ISA. For 

example, as discussed in more detail below decoders 125, in one embodiment, include 
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logic designed or adapted to recognize specific instructions, such as transactional 

instruction. As a result of the recognition by decoders 125, the architecture or core 101 

takes specific, predefined actions to perform tasks associated with the appropriate 

instruction. It is important to note that any of the tasks, blocks, operations, and methods 

described herein may be performed in response to a single or multiple instructions; some 

of which may be new or old instructions. 

[0026] In one example, allocator and renamer block 130 includes an allocator to 

reserve resources, such as register files to store instruction processing results. However, 

threads 101a and 101b are potentially capable of out-of-order execution, where allocator 

and renamer block 130 also reserves other resources, such as reorder buffers to track 

instruction results. Unit 130 may also include a register renamer to rename 

program/instruction reference registers to other registers internal to processor 100. 

Reorder/retirement unit 135 includes components, such as the reorder buffers mentioned 

above, load buffers, and store buffers, to support out-of-order execution and later in-order 

retirement of instructions executed out-of-order. 

[0027] Scheduler and execution unit(s) block 140, in one embodiment, includes a 

scheduler unit to schedule instructions/operation on execution units. For example, a 

floating point instruction is scheduled on a port of an execution unit that has an available 

floating point execution unit. Register files associated with the execution units are also 

included to store information instruction processing results. Exemplary execution units 

include a floating point execution unit, an integer execution unit, a jump execution unit, a 

load execution unit, a store execution unit, and other known execution units. 

Page 10 Attorney Docket No.:P38525X 

Petitioner Samsung Ex-1004, 0011



[0028] Lower level data cache and data translation buffer (D-TLB) 150 are 

coupled to execution unit(s) 140. The data cache is to store recently used/operated on 

elements, such as data operands, which are potentially held in memory coherency states. 

The D-TLB is to store recent virtual/linear to physical address translations. As a specific 

example, a processor may include a page table structure to break physical memory into a 

plurality of virtual pages. 

[0029] Here, cores 101 and 102 share access to higher-level or further-out cache 

110, which is to cache recently fetched elements. Note that higher-level or further-out 

refers to cache levels increasing or getting further way from the execution unit(s ). In one 

embodiment, higher-level cache 110 is a last-level data cache-last cache in the memory 

hierarchy on processor 100-such as a second or third level data cache. However, higher 

level cache 110 is not so limited, as it may be associated with or include an instruction 

cache. A trace cache-a type of instruction cache-instead may be coupled after decoder 

125 to store recently decoded traces. 

[0030] In the depicted configuration, processor 100 also includes bus interface 

module 105. Historically, controller 170, which is described in more detail below, has 

been included in a computing system external to processor 100. In this scenario, bus 

interface 105 is to communicate with devices external to processor 100, such as system 

memory 175, a chipset ( often including a memory controller hub to connect to memory 

175 and an I/0 controller hub to connect peripheral devices), a memory controller hub, a 

northbridge, or other integrated circuit. And in this scenario, bus 105 may include any 

known interconnect, such as mutli-drop bus, a point-to-point interconnect, a serial 
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interconnect, a parallel bus, a coherent ( e.g. cache coherent) bus, a layered protocol 

architecture, a differential bus, and a GTL bus. 

[0031] Memory 175 may be dedicated to processor 100 or shared with other 

devices in a system. Common examples of types of memory 175 include dynamic 

random access memory (DRAM), static RAM (SRAM), non-volatile memory (NV 

memory), and other known storage devices. Similar to the discussion above, I/0 

device(s) 180 have been traditionally included in a computing system external to a central 

processing unit. Here, device 180 may include a graphic accelerator, processor or card 

coupled to a memory controller hub, data storage coupled to an I/0 controller hub, a 

wireless transceiver, a flash device, an audio controller, a network controller, or other 

known device. 

[0032] Note however, that in the depicted embodiment, the controller 170 and I/0 

device 180 are illustrated as part of processor 100. Recently, as more logic and devices 

are being integrated on a single die, such as System on a Chip (SOC), each of these 

devices may be incorporated on processor 100 to form a single package or single 

integrated circuit with multiple devices. For example in one embodiment, memory 

controller hub 170 and a graphics processor/device 180 are included on the same package 

and/or die with a central processor unit to form IC 100, which may be referred to herein 

as processor 100 that includes an integrated memory controller 170 and graphics device 

180. Here, a portion of the core (an on-core portion) includes one or more controller(s) 

170 for interfacing with other devices such as memory 175 and/or a graphics device 180. 

The configuration including an interconnect and controllers for interfacing with such 
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devices is often referred to as an on-core ( or un-core configuration). As an example, bus 

interface 105 includes a ring interconnect with a memory controller for interfacing with 

memory 175 and a graphics controller for interfacing with graphics processor 180. And 

graphics processor 180 may even have direct access to cache 110. Yet, in the SOC 

environment, even more devices, such as the network interface, co-processors, memory 

175, graphics processor 180, and any other known computer devices/interface may be 

integrated on a single die or integrated circuit to provide small form factor with high 

functionality and low power consumption. And as discussed in more detail below, when 

power policies are developed for the entire IC 100, the techniques for power balancing 

between prominent, integrated devices, such as cores 101-102 and graphics device 180 

become even more important. 

[0033] In one embodiment, processor 100 is capable of executing a compiler, 

optimization, and/or translator code 177 to compile, translate, and/or optimize application 

code 176 to support the apparatus and methods described herein or to interface therewith. 

A compiler often includes a program or set of programs to translate source text/code into 

target text/code. Usually, compilation of program/application code with a compiler is 

done in multiple phases and passes to transform hi-level programming language code into 

low-level machine or assembly language code. Yet, single pass compilers may still be 

utilized for simple compilation. A compiler may utilize any known compilation 

techniques and perform any known compiler operations, such as lexical analysis, 

preprocessing, parsing, semantic analysis, code generation, code transformation, and code 

optimization. 
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[0034] Larger compilers often include multiple phases, but most often these 

phases are included within two general phases: (1) a front-end, i.e. generally where 

syntactic processing, semantic processing, and some transformation/optimization may 

take place, and (2) a back-end, i.e. generally where analysis, transformations, 

optimizations, and code generation takes place. Some compilers refer to a middle, which 

illustrates the blurring of delineation between a front-end and back end of a compiler. As 

a result, reference to insertion, association, generation, or other operation of a compiler 

may take place in any of the aforementioned phases or passes, as well as any other known 

phases or passes of a compiler. As an illustrative example, a compiler potentially inserts 

operations, calls, functions, etc. in one or more phases of compilation, such as insertion 

of calls/operations in a front-end phase of compilation and then transformation of the 

calls/operations into lower-level code during a transformation phase. Note that during 

dynamic compilation, compiler code or dynamic optimization code may insert such 

operations/calls, as well as optimize the code for execution during runtime. As a specific 

illustrative example, binary code ( already compiled code) may be dynamically optimized 

during runtime. Here, the program code may include the dynamic optimization code, the 

binary code, or a combination thereof. 

[0035] Similar to a compiler, a translator, such as a binary translator, translates 

code either statically or dynamically to optimize and/or translate code. Therefore, 

reference to execution of code, application code, program code, or other software 

environment may refer to: ( 1) execution of a compiler program( s ), optimization code 

optimizer, or translator either dynamically or statically, to compile program code, to 
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maintain software structures, to perform other operations, to optimize code, or to translate 

code; (2) execution of main program code including operations/calls, such as application 

code that has been optimized/compiled; (3) execution of other program code, such as 

libraries, associated with the main program code to maintain software structures, to 

perform other software related operations, or to optimize code; or ( 4) a combination 

thereof. 

[0036] In one embodiment, power control module 160, which may include 

hardware, firmware, software, or a combination thereof, is able to balance and allocate 

power/frequency between devices ofIC 100 to achieve maximum performance; even 

when IC 100 is under a power limit. Additionally, such allocation, in one scenario, is 

based on actual workload of devices, instead of assumptions of workload or power 

consumption. For example, a power limit ( either a maximum power limit or a reduced 

limit during power saving modes) is provided for IC 100. Previously, a maximum 

current (and as a corollary frequency) was reduced for all processing elements ofIC 100 

to meet the power limit. Instead, in this scenario, a device that is determined to be a 

bottleneck for performance, such as throughput performance as viewed from the 

perspective of an application, is allocated more current/frequency, while the other 

competing device is capped/limited to ensure the power limit is still met. In other words, 

a dynamic balance is continuously stuck between devices to ensure the device that needs 

more resources for better overall performance is allocated such extra resources, while 

other devices are 'balanced' (reduced in performance) to meet a given power limit. 
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[0037] As a specific illustrative example, assume that I/O device 180 is a 

graphics processor. Here, processing cores 101, 102 and graphics device 180 form a 

producer and consumer relationship. Cores 101,102 receive and process instructions; 

some of which are offloaded to graphics processor 180 for processing (e.g. CPU cores 

101, 102 send a pixel to GPU 180 to be textured, GPU 180 calculates a texture of the 

pixel to obtain a texel). Therefore, if the CPU cores 101, 102 are overworking (i.e. 

producing too much work for the GPU 180 to handle at its current performance level), 

then overall performance from a maximum potential is degraded ( the extra performance 

that the CPU cores 101-102 are utilizing to overproduce could have been allocated to 

GPU 180). Note that this overproducing scenario potentially occurs even when CPU 

cores 101, 102 are operating at the same or lower frequency than GPU 180. And 

inversely, if CPU cores 101, 102 are under-producing (i.e. not generating enough work to 

keep GPU 180 busy), then once again the maximum potential performance is likely not 

being achieved. Moreover, the producer-consumer relations may also be view from the 

other perspective, where CPU cores 101,102 are to consume graphics output from 

producer 180 before CPU cores 101,102 can make further forward progress. 

[0038] Therefore, in one embodiment, processing workload of cores 101-102 and 

graphics workload of graphics device 180 are determined. For example, an amount of 

activity ( e.g. number of cycles active) over a quantum or period of time is determined for 

both cores 101-102 and graphics core 180. And based on those workloads, performance 

of cores 101-102 and graphics core 180 are balanced to achieve maximum overall 

performance. As an illustrative example, if one of the devices ( CPU cores 101-102 or 
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GPU cores 180) are working at or near the maximum, while the other device is not fully 

occupied, then the near maximum device is allocated more performance ( e.g. more 

frequency). 

[0039] Note that when a power limit exists and IC 100 is not up against the power 

limit, the immediately aforementioned increase in performance may not include a 

counterbalancing reduction in the other device. For example, assume GPU cores 180 are 

fully occupied (all cycles during a period of time are active) and CPU cores 101-102 are 

only active 70% of the cycles during the period of time. In this scenario, CPU cores 

101-102 are not working at their full capacity, but are still overproducing for GPU 180. 

When IC 100 is not at a set power limit, then GPU 180 frequency, in one embodiment, is 

increased to meet the overproduction of CPU 101-102. However, once GPU 180 starts 

consuming at a higher rate, CPU cores 101-102 are able to produce at even a higher rate. 

And if a power or thermal limit for IC 100 is reached, then if GPU 180 is to increase 

frequency (e.g. from the same assumptions above), then CPU 101-102, in one 

embodiment, are limited/capped to ensure the power or thermal limit is not exceeded. 

However, the power and performance within that limit are intelligently allocated to 

ensure maximum, 'balanced' performance. 

[0040] Referring to Figures 2-4, embodiments of a computer system 

configuration adapted to include processors to balance performance and power between 

processing element/cores on integrated circuits is illustrated. In reference to Figure 2, an 

illustrative example of a two processor system 200 with an integrated memory controller 

and Input/Output (I/0) controller in each processor 205, 210 is illustrated. Note that 
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processors 205, 210 each may include integrated graphics processors/cores, as discussed 

above. Although not discussed in detail to avoid obscuring the discussion, platform 200 

illustrates multiple interconnects to transfer information between components. For 

example, point-to-point (P2P) interconnect 215, in one embodiment, includes a serial 

P2P, bi-directional, cache-coherent bus with a layered protocol architecture that enables 

high-speed data transfer. Moreover, a commonly known interface (Peripheral 

Component Interconnect Express, PCIE) or variant thereof is utilized for interface 240 

between I/O devices 245,250. However, any known interconnect or interface may be 

utilized to communicate to or within domains of a computing system. 

[0041] Turning to Figure 3 a quad processor platform 300 is illustrated. As in 

Figure 2, processors 301-304 are coupled to each other through a high-speed P2P 

interconnect 305. And processors 301-304 include integrated controllers 301c-304c. 

Figure 4 depicts another quad core processor platform 400 with a different configuration. 

Here, instead of utilizing an on-processor I/O controller to communicate with I/O devices 

over an I/O interface, such as a PCI-E interface, the P2P interconnect is utilized to couple 

the processors and I/O controller hubs 420. Hubs 420 then in tum communicate with I/O 

devices over a PCIE-like interface. 

[0042] Referring next to Figure 5, an embodiment of a logical representation of 

modules to balance power between multiple processing elements to achieve maximum 

performance is depicted. Although only two cores are illustrated in Figure 5, any type of 

processing element and number thereof may be utilized. For example, in the most 

commonly discussed scenario herein (a CPU and GPU), both the CPU and GPU 
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potentially includes multiple cores. And as a result, workload determination (which is 

described in more detail below) may be in reference to individual cores or groupings of 

cores, such as a workload in regard to all CPU cores in comparison to all GPU cores. 

[0043] However, to further the discussion in regards to Figure 5, core 505 is 

referred to below as a CPU core ( or collection of CPU cores), while core 510 is referred 

to as a GPU core ( or collection of GPU cores). It is also worth noting that although the 

discussion herein primarily focuses on power balancing between asymmetric cores; such 

balancing, in one embodiment, is also utilized between cores of the same type. For 

example, assume cores 505 and 510 are both CPU cores and are executing related threads 

( e.g. producer and consumer related threads, such as a main thread of a single application 

executing on core 505 and a run-ahead helper thread for the single application execution 

on core 510, where the run-ahead helper thread produces information to be consumed by 

the main thread). Consequently, power/frequency balancing may be performed to 

achieve maximum performance between the threads ( e.g. if core 510 executing the helper 

thread is running too far ahead, such as acquiring too many future locks or prefetching 

too much information, then core 510's frequency is decreased, while core 505's 

frequency is increased to consume at a higher rate and catch up with the prefetching of 

core 510). 

[0044] Continuing the discussion of Figure 5, workload module 515 is to 

determine a workload of core 505, core 510, or both. Determining a workload includes 

any known method for determining activity of hardware, a workload of software, a 

number of instructions executed or to execute, or any other metric for determining use of 
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a processing element. As one example, a workload for core 505 includes an amount time 

core 505 is active during a period of time. Activity may be determined as when core 505 

is in an active performance state versus a sleep or low power state or a number of cycles 

executing or performing operations. 

[0045] As a corollary to the multitude of potential workload measurements, the 

components to measure such workload may also vary. To further discussion of the 

potential components for workload measurement, it's assumed below that workload is 

measured as a number of active cycles over a period of time (i.e. a total number of cycles 

for measurement). As a first example, a hardware register, counter, and/or accumulator 

associated with each of cores 505, 510 track active cycles. And upon expiration of a 

period of measurement, the number of active cycles is determined for the period. As 

another example, a microcontroller executes code that causes hardware to track active 

cycles over a period. Moreover, microcode, privileged-level code, application code, or 

other code may be executed to similarly cause hardware to track active cycles over the 

period of measurement. 

[0046] In one embodiment, power module 520 is to dynamically balance 

performance between cores 505,510 based on workload determination from workload 

module 515. Balancing 'performance' between cores includes modifying any metric or 

factor that affects core performance and/or power. For example, if separate power 

delivery is provided for CPU core 505 from GPU core 510, then the power delivery or 

limits thereof may be altered to balance performance there between. However, often 

when CPU core 505 and GPU core 510 are included on the same package, power delivery 
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is not separate. Therefore, as another example frequency between the individual cores is 

balanced. In this scenario, power module 520 is to dynamically tune frequency allocation 

between core 505 and core 510 based on a power limit for an integrated circuit or 

package including cores 505,510 and one or more workloads as determined by workload 

module 515. Note that frequency may not be directly altered in some embodiments, but 

rather an underlying metric, such as current, is altered to affect the change in frequency. 

[0047] As one example, power module 520 is to increase frequency for core 505 

and/or decrease frequency for core 510 in response to the dynamically determined 

workload for core 505 being greater the workload for core 510. Here, if one core is 

demonstrating a greater need of performance due to a higher workload, then its frequency 

is increased. And when an integrated circuit including cores 505 and 510 are up against a 

power limit, then the core demonstrating less need for performance requirements is 

decreased in frequency to counterbalance/ compensate for the increase in frequency to the 

other core. In another example, power module 520 is to increase frequency for core 505 

and/or decrease frequency for core 510 in response to determining core 505 is a 

performance bottleneck. In other words, core 505 is limiting overall performance, 

because core 510 is relying on output from core 505 to continue further execution. But 

core 505 is operating to slowly. Then, core 505's frequency is increased to ensure overall 

performance is accelerated. Yet again, if a power limit is encountered, then core 510's 

frequency may be similarly decreased to ensure the power limit is enforced. Note that in 

some embodiment, hysteresis may be utilized to avoid a 'see-saw' effect, where 

power/performance balance bounces between settings. For example, CPU frequency is 
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raised quickly ( e.g. upon first detection ofrequiring more performance/frequency), while 

reduction of frequency from lack of demand is determined over multiple consecutive ( or 

non-consecutive but closely related) periods of measurement. 

[0048] In one embodiment, a basic assumption of potential bottlenecks allows the 

process to be simplified. For example, assume core 505 is a collection of CPU cores and 

core 510 is a collection of GPU cores. Here, as an exemplary base assumption, it's 

assumed that when GPU cores 510 are operating at a maximum (i.e. fully occupied), then 

GPU cores 510 are the performance bottleneck (i.e. GPU is working as fast as it can 

under the current limits, but it's not completing the work fast enough). As a result of the 

assumption, if GPU cores 510 are operating over a workload/activity threshold, it's 

considered to be a bottleneck. So, the frequency of the GPU is increased. And if a power 

limit is reached, the CPU frequency is capped ( or decreased) to ensure the power limit is 

upheld. However, if workload module 520 determines the GPU 505's frequency is below 

a threshold (i.e. not working/consume at maximum capacity), then any CPU 505's 

frequency cap or limit is increased to cause more production, such that GPU cores 510 

workload increases accordingly. 

[0049] Any hardware, firmware, microcode, software, or combination thereof 

may perform the balancing, tuning, and/or allocating described above. As one example, 

the balancing policies are implemented in a Power Control Unit (PCU), which often 

includes a microcontroller configured to execute collocated power code. Here, the power 

code, when executed by the microcontroller, loads workload information from workload 

module 515, determines an appropriate balancing action ( e.g. increasing frequency of 
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cores 510), and initiates the balancing action ( e.g. indicates the frequency increase, 

enabling hardware/logic to actually increase the frequency). As another example, code 

and hardware are both utilized for balancing. In one scenario, a graphics driver for GPU 

cores 510 loads the graphics workload information from workload module 520 ( e.g. 

hardware activity tracking logic). And either the device driver, a privileged level power 

service routine ( e.g. OS service routine), or other code/hardware determines if a 

balancing action is to be taken at least based on the graphics workload information. 

Additionally, CPU core 505 workload information may also be taken into account to 

determine the appropriate balancing action. 

[0050] In one embodiment, the balancing decision maker also takes into account a 

software hint to determine how performance/power is to be balanced among processing 

elements. For example, GPU cores 510 workload information is determined, as 

discussed above. And an executing application provides a software hint of whether a 

future workload (i.e. a portion of the application) is to include a larger or smaller graphics 

workload in comparison to a previous portion of the application that resulted in the 

measured workload. Here, if the GPU is close to a threshold ( or close to fully occupied) 

and the applicant hints that a next period is associated with a greater graphics workload, 

then the power module 520 may determine that GPU frequency is to be increased and 

CPU frequency is to be capped; even if the previous activity has not reached an activity 

threshold. As a result, the hint aids in predicting future activity; instead of relying purely 

on previous, measured workload information. Note that a hint may be provided through 

an Instruction Set Architecture defining such a hint, an Application Program Interface 
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(API), or other known structure/method for communicating information from software to 

hardware. 

[0051] Turning to Figure 6, another embodiment of a logical representation of 

modules to balance power among processing devices to achieve maximum overall 

performance is illustrated. In one embodiment, Graphics Processing Unit (GPU) cores 

605 and Central Processing Unit (CPU) cores 610 are on the same die, integrated circuit, 

package, or other grouping, which may be subject to an overall power or performance 

limit. For example, a thermal design power (TDP) power limit is often provided for an 

integrated circuit or package. In other words, a power limit is provided for a maximum 

thermal dissipation capacity of the integrated circuit. However, in another embodiment, 

GPU cores 605 and CPU cores 610 are separate integrated circuits to be inserted in a 

single platform, which may similarly be subject to an overall platform power and/or 

thermal limit. 

[0052] Workload monitor 606 is illustrated as associated with GPU cores 605, 

and workload monitor 611 is illustrated as associated with CPU cores 610. As stated 

above, workload monitor 606 and 611 may be implemented in hardware associated with 

GPU cores 605 and CPU cores 610, workload code to be executed by a micro-controller, 

and/or code ( e.g. micro-code, driver code, other code) executed on GPU Cores 605 

and/or CPU cores 610. 

[0053] Device driver 620, which may be executing on CPU cores 610, is to 

read/load workload information from workload monitor 606. For example, a number of 

cycles GPU cores 605 are active is held in a register, counter, and/or accumulator in GPU 
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605. Device driver 620 loads the count every period and determines GPU 605 activity. 

Here, in one embodiment, device driver 620 makes the balancing decision based on the 

graphics activity from workload monitor 606. In one scenario, if the workload activity is 

greater than a threshold, then driver 620 indicates that GPU cores 605 are occupied (i.e. a 

fully active and may be a bottleneck). In this embodiment, power management/balancing 

module 630 (hardware, firmware, code, or a combination thereof) receives the occupied 

indication and performs the appropriate balancing action ( e.g. capping CPU cores 610 

frequency and/or increasing GPU core frequency 605). As specific illustrative examples, 

power module 630 includes a PCU, power code, microcode, application code, privileged 

level code, an Operating System (OS) power management service, etc. 

[0054] In another embodiment, power management module 630 ( e.g. such as a 

privileged power management service) loads CPU activity information from monitor(s) 

611. And with GPU cores 605 activity information either directly from workload 

monitor 606 or device driver 620, power management module 630 makes the balancing 

decision. And module 630 also either directly implements the balancing decision or 

indicates that the balancing is to be performed by some other module, unit, or entity. 

[0055] As one example, power management module 630, which in some 

embodiments encompasses device driver 620, sets a performance limit for one or more of 

the CPU cores 610 and/or GPU cores 605. Here, assume that an overall power or thermal 

limit for GPU cores 605 and CPU cores 610 has been reached. And during workload 

measurement, it's determined that GPU cores 605 activity exceeds an occupied threshold. 

As an illustrative example of a threshold, a number of cycles to consider a GPU occupied 
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may range from over 50% of cycles in a period active to 100% of cycles in a period 

active. For example, assume the activity threshold is 95% activity, then if workload 

monitor 606 detects 96%-100% active cycles, then it's determined the activity threshold 

is exceeded. 

[0056] As a result, a performance limit ( e.g. a maximum operating frequency for 

CPU cores 610, a maximum turbo frequency for CPU cores 610, a maximum current for 

CPU cores 610, and a maximum energy consumption for CPU cores 610) is set. This 

action alone may be enough to balance the production of CPU cores 610 to match the 

consumption rate of GPU 605. However, in another embodiment, a performance metric 

for GPU cores 605, which may be the same performance metric limited for CPU cores 

610 or a different performance metric, is increased. Here, the increase for GPU 605 is 

intelligently selected to balance with CPU cores 610's increase, such that the power or 

thermal limit that has already been encountered is not exceeded. Inversely, if the GPU 

workload is below a threshold and a cap/limit has been placed on CPU cores 610 from a 

previous period, then that cap is either increased or removed. Essentially, if GPU cores 

605 is being under-utilized, it's assumed that CPU 610 is not producing at a fast enough 

rate to fully utilize GPU 605. Therefore, CPU 610 is increased or allowed to run-to­

completion to generate more work for GPU cores 605. Also much like the discussion 

above, if a power limit is reached, then GPU 605's performance metric, such as 

frequency, may be reduced, since it doesn't need full performance to complete its 

workload that was below an activity threshold. 
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[0057] As can be seen from above, the power consumption that has reached a 

limit is intelligently redistributed among processing elements to achieve an optimal 

balance that provides the best overall performance. In contrast, if power wasn't balanced 

as discussed herein, then the power limit is enforced but one of the processing elements 

may act as a performance bottleneck that limits overall performance. In contrast, such 

intelligent redistribution enables bottlenecks to be alleviated, even under power 

constraints, which enables maximum performance under the most efficient energy 

consumption constraints. 

[0058] Moving to Figure 7, an embodiment of modules and/or a representation of 

a flow diagram for balancing power between a processor and graphics processor to 

achieve maximum performance within a power limit is depicted. Note that the flows ( or 

modules) are illustrated in a substantially serial fashion. However, both the serial nature 

of these flows, as well as the depicted order, is not required. Also, flows are illustrated in 

a substantially linear. However, the flows may be performed in parallel over the same 

time period. In addition, any of the illustrated flows or logical blocks may be performed 

within hardware, software, firmware, or a combination thereof. As stated above and 

below, each flow, in one embodiment, represents a module, portion of a module, or 

overlap of modules. Moreover, any program code in the form of one or more instructions 

or operations, when executed, may cause a machine to perform the flows illustrated and 

described below. For example, in one embodiment, program code includes a device 

driver, such as a graphics driver; a privileged service routine, a portion of power code for 

a Power Control Unit, a portion of micro-code for a processor, or a combination thereof. 
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[0059] In flow 705, a graphics processor and or central processor workload over a 

period of time is received (or loaded) from one or more workload monitors. As one 

example, an activity count is read/loaded from a hardware register in the devices. Yet, 

any known method of tracking workload or activity over a period of time may be utilized. 

[0060] Then in flow 710, it's determined if a limit, such as a thermal design 

power (TDP) limit, is reached. Although any power or energy limit may be encountered, 

often a power limit based on electrical and thermal limits for a package including the 

GPU and CPU (i.e. TDP limit for the package) is utilized. If the power limit has not been 

reached and either the CPU or GPU workload indicates an increase in performance is 

needed (flow 715), then the power or performance metric, such as frequency, is increased 

up to a maximum allowable to accommodate the workload in flow 720. Here, ifthere is 

no concern of hitting a power limit, then a potential bottleneck is eliminated through 

purely providing more performance. In contrast, if no performance increase is needed, as 

indicated by the workloads from flow 705, then the flow resets to measure workload and 

read once again in flow 705 after a subsequent period. Note that in flow 715 it may 

instead be determined that performance of a device, such as a GPU, may be lowered and 

the GPU would still be able to accommodate the measured workload. As a result, GPU 

performance is reduced, which in tum decreases power consumption, while maintaining 

workload performance. 

[0061] However, if a limit has been encountered, then the power and/or 

performance is balanced to alleviate as much of a bottleneck as possible. Therefore, in 

flow 725 it's determined if the loaded GPU workload is greater than a workload/activity 

Page 28 Attorney Docket No.:P38525X 

Petitioner Samsung Ex-1004, 0029



threshold. If the GPU workload is above the threshold, then in flow 730 a performance 

limit is imposed on the CPU. In other words, the GPU is being overworked and the 

CPU's production is capped. As can be seen, one way to alleviate the GPUs workload is 

to cap CPU production. However, to further alleviate the bottleneck, GPU performance, 

such as frequency is increased. Because of the increase in GPU frequency, the GPU 

power consumption is increased. And without the decrease or capping of CPU 

frequency, which results in lower CPU power consumption, the encountered TDP limit 

would be exceeded. However, the balancing of capping CPU performance and the 

similar increase in GPU frequency ensures the TDP limits are not exceeded. But instead, 

the available power is intelligently redistributed among the GPU and CPU to obtain the 

best performance based on actual, measured GPU workload. 

[0062] Yet, if the GPU workload is not greater than a threshold, then in flow 735 

its determined if a previous CPU limit has been imposed. If no limit has been imposed, 

then the CPU continues to operate according to existing polices in flow 745. However, if 

the GPU is below an activity threshold and the CPU has a current performance limit, then 

the limit is increased and/or removed in flow 740. As discussed above, in this scenario 

the GPU is not working hard, so the production of the CPU is increased. Consequently, 

if no CPU cap is in place, the low graphics activity may be due to an application that is 

not graphics intensive. In contrast, if a CPU performance limit has been imposed, then it 

is increased to potentially also increase the CPU's production for the GPU. 

[0063] Referring to Figure 8, another embodiment of modules and/or a 

representation of a flow diagram for balancing power between a processor and graphics 
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processor to achieve maximum performance within a power limit is depicted. Similar to 

Figure 7 and flow 705, a processing workload activity for a central processor and a 

graphics workload activity for a graphics processor is determined. And in flow 810, as in 

flow 710, it's determined if a platform, package, integrated circuit, or other form holding 

the central processor and graphics processor has reached a power limit, a thermal limit, or 

combination thereof (e.g. a TDP limit). 

[0064] In flow 825, it's determined if the graphics processor is a performance 

bottleneck based at least on the graphics workload activity determined in flow 805. As 

one example, such a determination is based on whether the graphics workload activity is 

greater than a graphics activity threshold. Here, if the activity is greater than a threshold 

it's assumed that the GPU is a bottleneck. However, if the activity is less than the 

threshold, then it's assumed for flow 825 that the CPU is the bottle neck. However, such 

comparisons of activity to a threshold are not required. For example, workloads may be 

directly compared. And if one is higher than the other, it is determined to be the 

bottleneck. 

[0065] Therefore, in flow 830, a processor performance limit for the central 

processor is set below a previous processor performance limit in response to determining 

the graphics processor is the performance bottleneck in flow 825. Or in flow 840, a 

graphics performance limit for the graphics processor is set below a previous graphics 

processor performance limit in response to determining the central processor is the 

performance bottleneck in flow 835. And similar to the discussion above, the competing 

device may be increased to further alleviate any bottleneck. 
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[0066] Although the discussion has primarily focused on competing devices 

being central processors and graphics processors, any devices that have a producer­

consumer relationship, contend for power or performance resources, or are regulated 

under an overall power or thermal limit may similarly have power/performance balanced 

between them. Therefore, available power is intelligently allocated between devices to 

provide the best possible performance from an overall perspective, instead of each 

individual component being charged with its own power and performance regulation 

without being cognizant of their application level contribution or monopolization of 

resources. 

[0067] Turning next to Figure 9, an embodiment of a logical representation of 

units, modules, and/or software entities to dynamically balance power between multiple 

units/devices, such as CPU cores, GPU cores, and communication interfaces, is 

illustrated. The apparatus and methodology of balancing power/performance above has 

been in regard to a producer consumer relationship ( e.g. one device producing for 

another, such as a CPU and GPU). One specific example of such a relationship also 

includes a core, such as a CPU and/or GPU, and a communication bus/memory. Here, a 

core often produces for a communication bus (i.e. a core generates requests that are 

transmitted by a communication bus). Therefore, just as a CPU, GPU, or other core may 

be a bottleneck to performance (even under a power limit), so might a communication 

bus. Therefore, in one embodiment, power ( e.g. current, voltage, frequency, or other 

metric affecting power consumption) is balanced between one or more cores and a 

communication bus. 
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[0068] This communication bus scenario is discussed in more detail below, but 

may be applied in a more broad sense. In fact, in a phone or tablet space, the power 

balancing methodologies described herein may utilized between other units. For 

example, a radio or network interface may be dynamically balanced under a limit with 

cores or other interconnects. As a specific illustrative example, power of a radio may be 

reduced to save power if the network is not a bottleneck and the power may be allocated 

to a core or other interconnect. And inversely, if the radio transceiver is a bottleneck, 

then a core or other interconnect frequency may be reduced to free up power to be 

allocated to the radio for obtaining more bandwidth. As can be seen from this example, 

such dynamic power allocation at a limit may be utilized between any functional units of 

a device, from a traditional processor to a SOC, phone, embedded, or other 

device/ system. 

[0069] Communication bus 950 includes any known bus or interconnect. In one 

scenario, bus interface 950 is to communicate with devices external to processor 100, 

such as system memory, a chipset ( often including a memory controller hub to connect to 

memory and an I/0 controller hub to connect peripheral devices), a memory controller 

hub, a northbridge, or other integrated circuit. And in this scenario, bus 950 may include 

any known type of interconnect, such as mutli-drop bus, a point-to-point interconnect, a 

serial interconnect, a parallel bus, a coherent (e.g. cache coherent) bus, a layered protocol 

architecture, a differential bus, and a GTL bus. In another embodiment, communication 

bus 950 is to communicate with devices integrated on the same package or die as cores 

905,910, such as a memory controller hub, a graphics processor/device, and/or a cache 
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memory. In this case, a portion of the processor (an on-core portion) includes one or 

more controller(s) for interfacing with other devices such as a memory and/or a graphics 

device. The configuration including an interconnect and controllers for interfacing with 

such devices is often referred to as an on-core (or un-core configuration). 

[0070] As the illustrative example depicts, bus 950 includes a ring interconnect 

topology to connect GPU cores 910, CPU cores 905, and a cache memory 960 ( e.g. a last 

level cache, a level-two cache, a level three cache, or other known cache memory). 

However, such a ring interconnect may include any other known devices, as well as 

excluding or replacing illustrated devices ( e.g. a memory controller instead of a cache 

memory 960). Here, graphics cores 910 may even have direct access to cache 960 

through ring interconnect 950. Yet, in the SOC environment, even more devices, such as 

the network interface, co-processors, memory, I/0 devices, and any other known 

computer devices/interface may be integrated on a single die or integrated circuit to 

provide small form factor with high functionality and low power consumption. And as 

discussed in more detail below, when power policies are developed for the entire IC, the 

techniques for power balancing between prominent, integrated devices become even 

more important. 

[0071] In one embodiment, power management service 920 is to dynamically 

balance power, which may be in the form of voltage, current, frequency, clock, or other 

known processor power changing knob, between cores ( e.g. 910 and/or 905) as well as 

communication bus 950. With specific reference to Figure 9, GPU cores 910 are 

associated with a workload monitor 911 to determine GPU workload, while CPU cores 
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905 are associated with CPU workload monitor 935 to determine CPU workload. 

Additionally, communication bus 950 is associated with a workload monitor 951. As 

mentioned above, determining a workload includes any known method for determining 

activity of hardware, a workload of software, a number of instructions executed or to 

execute, or any other metric for determining use of a processing element. As one 

example, a workload for cores 905 includes an amount time cores 905 are active during a 

period of time. Activity may be determined as when cores 905 is in an active 

performance state versus a sleep or low power state or a number of cycles executing or 

performing operations. Alternatively, activity may be measured in a number of active 

cycles (i.e. the number of cycles in a period that CPU cores 905 are fetching, decoding, 

issuing, executing, and/or retiring instructions). In a similar manner, workload monitor 

951 determines activity of communication bus (i.e. number of cycles or number of work 

slots occupied by activity on bus 950). For example, if the bus is able to handle a request 

or work slot per cycle, then activity in this case may be measured by how many work 

slots are occupied by activity of a period or time frame of total work slots. As a specific 

example, a counter counts a number of slots or entries that are issued over cycles (i.e. if 

the queue is empty during any of the cycles or no entry/request is issued during a cycle). 

[0072] As a corollary to the multitude of potential workload measurements, the 

components to measure such workload may also vary. To further discussion of the 

potential components for workload measurement, it's assumed below that workload is 

measured as a number of active cycles over a period of time (i.e. a total number of cycles 

for measurement). As a first example, a hardware register, counter, and/or accumulator 
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associated tracks active cycles or occupied work slots. And upon expiration of a period 

of measurement, the number of active cycles is determined for the period. As another 

example, a microcontroller executes code that causes hardware to track active cycles over 

a period. Moreover, microcode, privileged-level code, application code, or other code 

may be executed to similarly cause hardware to track active cycles over the period of 

measurement. 

[0073] Once the workloads are determined, then power is balanced among the 

selected devices ( e.g. cores 910, cores 905, and bus 960) based on those measured 

workloads. As aforementioned, such a determination of how to balance power may be 

made by hardware (i.e. logic in the device, such as a power control unit), firmware (i.e. 

microcode or collocated code to be executed by cores or a control unit with a 

microcontroller), and/or software (e.g. power management service 920 that is part of 

operating system 915, user-level code, device driver code 925, or other code). The 

discussion below will primarily focus on power management service routine 920; 

however, it's important to note that the discussion similarly applies to application in 

hardware, firmware, or other software code. 

[0074] Here, if communication bus 950 is too busy (i.e. the workload is too high, 

such as over a threshold), then any executing application slows down based on the 

communication bottleneck between cores 905, cores 910, and cache memory 960. 

Therefore, in one embodiment, in response to encountering such a situation, the 

communication bus frequency/power is increased (i.e. a clock generator 940 for 

communication bus 950 is accelerated/stepped-up). However, as encountered above, if 
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integrated circuit 900 is operating at a maximum (e.g. power or thermal limit), then the 

increase in communication bus frequency 960 is counterbalanced in the CPU and/or 

GPU. 

[0075] In this case, any number of balancing effects may be utilized. For 

example, both CPU cores 905 and GPU cores 910 may be capped (i.e. decreased limit in 

power/frequency) to decrease the load on communication bus 950. However, a more 

intelligent balancing methodology may be utilized instead. In this scenario, caps may be 

dynamically and separately altered for each component or unit. As an illustrative 

example, assume that communication bus 960 is operating at 100% workload (i.e. all 

work slots in a given time period were occupied as measured by workload monitor 951), 

GPU cores 910 are operating at a 97% workload activity, and CPU cores 905 are 

operating at a 80% workload activity. As can be seen from this example, the biggest 

bottleneck in the system is the communication bus 950, as it's fully occupied. But GPU 

cores 910 also have a high workload activity in comparison to CPU cores 910. As a 

result, ifIC 900 is up against a power, thermal, or other limit, CPU cores 905 may be 

capped or limited the most (i.e. frequency and/or power is capped), while power to GPU 

cores 910 are slightly capped, maintained, or actually increased. And communication bus 

950 is allocated even more power. Therefore, a power increase for communication bus 

950 (and potentially for GPU cores 910) is dynamically balanced with a cap of CPU 

cores 905 (and potentially GPU cores 910) to alleviate the bottlenecks in the system to 

increase performance, while not exceeding the current limit for IC 900. 
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[0076] As can be seen, any methodology for dynamically allocating power 

between units/cores may be utilized to stay under a limit and maximize performance. In 

fact, in some implementations increasing a bus in frequency results in less extra power 

consumption than the same reduction in frequency for cores 905. For example, assume a 

one-step increase in frequency for communication bus 950 results in a 1 watt power 

increase. But if IC 900 is at a power limit, then CPU cores 905 may be capped. Yet, a 

one-step decrease in frequency in CPU cores 905 may result in a 2 watt drop in power. 

As a result, if CPU cores 905 are simply increase one frequency stepping, while bus 950 

is decreased by one frequency stepping, then additional power is left under the limit for 

extra performance. Consequently, in one embodiment, other actions ( e.g. a simultaneous 

increase in frequency for GPU cores 910 or a 2x stepping for bus 950) may be performed 

to ensure a limit is not exceeded, but that performance/power is not left on the table. 

[0077] Furthermore, in another embodiment, power planes ( or clocking domains) 

of different cores/units may be tied together. As a result, a dynamic power balancing 

methodology, in some implementations, should take that into account. For example, in 

some embodiments, clock generators 940 and 904 are shared between CPU cores 904 and 

communication bus 950. As a result, a stepping in frequency for communication bus 950 

includes a similar stepping for CPU cores 905. Therefore, a step in the consumer 

frequency may actually cause one of the producers (CPU cores 905) to increase 

production. As a result, the balancing algorithm takes such a tying into account, so GPU 

cores 909 may be reduced to balance the effect from bus 950 and CPU cores 905 being 

increased. 
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[0078] In another embodiment, a lower limit may be provided for one or more of 

the devices, cores, and/or units. For example, assume a game is executing on IC 900. 

Here, GPU cores 910 are have a 100% workload, even when processor 904 and 

communication bus 950 are operating at a very low workload. In fact, CPU cores 905 and 

communication bus 950 may be reduced dramatically to bare operation to give GPU 

cores 910 all the possible power/frequency for maximum performance. But if 

communication bus 950 is reduced too low (i.e. the frequency is very low), then a request 

made to cache 960 takes a long time to complete due to the low frequency. And GPU 

cores 910 may start to stall and wait on information to return. Essentially, the GPU is the 

primary produces, and the most power is allocated there. But when the GPU is to 

consume from communication bus 950, the bus frequency can't be too low that it slows 

overall performance. Therefore, in one embodiment, a lower limit is provided for 

communication bus 950. For example, a frequency level ( e.g. between 400Mhz to 

multiple GHz) is imposed. So in this scenario, communication bus 950 is capped and 

reduced to provide as much power to the bottleneck (GPU cores 910) as possible until it 

reaches the low frequency limit. At that point, the balancing algorithm ( e.g. power 

management service 920) doesn't reduce communication bus frequency 950 any further 

to avoid adversely affecting overall performance. As a result, the advantage of obtaining 

maximum performance at a high limit for IC 900 is maintained by utilizing a low limit 

for units or cores in conjunction with the power balancing. 

[0079] Referring next to Figure 10, an embodiment of a flow diagram for a 

method of balancing power between cores and a communication bus is illustrated. Note 
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that the discussion below is often in reference to a power management routine (such as 

the routine 920 of Figure 9) making such decisions; however, similar flows and 

operating may be performed in hardware, software, firmware, or a combination thereof. 

Additionally, the flow assumes a primary graphics bottleneck that is evaluated first in 

flow 1035 before a communication bus workload or CPU workload. Yet, in other 

embodiment, any workload may be determined first. Moreover, power balancing is not 

limited to CPU cores, GPU cores, or communication interfaces, but rather it may be 

extended to other interfaces, units, or logic. 

[0080] In flows 1005, 1010, and 1015 workloads of elements of interest are 

determined. For example, workload monitor 911 determines a GPU workload and 

provides it to device driver 925 that provides it to power management service 920 in OS 

915, workload monitor 935 provides a CPU workload to service 920, and workload 

monitor 951 provides interconnect workload to service 920. Note that such providing 

may done by reading from the workload monitors in flow 1020 ( e.g. device driver 925 

loads the GPU workload from monitor 911, while service 920 loads from CPU monitor 

935 and bus monitor 951). 

[0081] In flow 1025, the power service routine 920 ( or other hardware, firmware, 

software, or combination in other embodiments) determines if IC 900 is operating within 

limits. For example, IC 900 may have a TDP limit. And a PCU determines ifIC 900 has 

reached a thermal, power, or other limit. IfIC 900 is not operating at or above a limit, 

then existing methodologies, such as race to finish methodologies (i.e. increase power to 
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one or more elements to improve performance) are utilized. However, if IC 900 is at a 

limit, then the power/frequency is balanced at that limit between the elements. 

[0082] As an illustrative example of a potential algorithm, the power service 

routine 920 determines if the GPU is fully occupied. For example, service 920 compares 

the workload from monitor 911 to a threshold. And if the workload exceeds the 

threshold, then service 920 determines GPU cores 910 are fully occupied. Note that in 

one embodiment, such threshold may be 99% or 100%. In this scenario, GPU cores 910 

are considered fully occupied if they are 100% active. However, any threshold level may 

be utilized. If not above the threshold (i.e. not fully occupied, then routine 920 

determines if there is a cap of frequency for CPU cores 905 (i.e. a cap previously 

imposed by service 920) in flow 1055. If not, then previous methodologies are utilized in 

flow 1030. However, ifthere is a CPU cap, then the Cap is increased by one step in flo 

w1060, since the GPU is not fully occupied (i.e. the consumer in this scenario is not full, 

so we are able to increase the producer). 

[0083] Yet, if the GPU is fully occupied in flow 1035, then in flow 1040 service 

920 determines if there is sufficient room on the communication bus to accommodate the 

current workload 1040. Similar to above, this flow may include a threshold comparison. 

As an example, if communication bus is above a workload threshold, then it is considered 

fully occupied (i.e. there is not sufficient room). Here, there is not enough available work 

slots, then the communication bus frequency cap is increased by a step in flow 1045 to 

accommodate more work by potentially increasing GPU frequency due to it being fully 

occupied, as determined in flow 1035. Or if it's below the threshold, then it has room 
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(i.e. available work slots) for more work, so the communication bus and/or CPU 

frequency may be capped in flow 1050 to balance the potential increase of GPU 

frequency from determining it's fully occupied in flow 1035. Note that discussion of 

increasing a GPU frequency is included. However, in some embodiments, a GPU is 

already at a maximum frequency. So capping of bus frequency and CPU frequency is to 

free up (save) power, when the GPU is the bottleneck. In other words, the CPU and 

communication bus don't have to operate so fast when they are waiting on the GPU 

anyways. Here, that allocated power may be saved to increase energy efficiency or to be 

utilized during later timeframes when power is increased above a limit. Or in other 

embodiments, the GPU may not be at a maximum frequency and that freed power from 

the communication bus and/or CPU may be allocated to the GPU to increase 

performance. 

[0084] Although Figure 10 only illustrates a simplified embodiment of a power 

balancing algorithm, it may be utilized to understand how any number variations may be 

used to perform similar balancing, as mentioned above. Moreover, the flow of Figure 10 

was discussed in reference to the logical block diagram of Figure 9. Therefore, many of 

the flows were discussed as being performed by an Operating System service routine 920. 

But these flows, as well as others not depicted, may be performed in hardware, firmware, 

software, or a combination thereof. For example, a power control unit including a 

microcontroller and power code may be utilized to perform one or more of the flows. Or 

specific hardware may be included, such as a small asymmetric core or device tasked 

with profiling and power balancing type duties. In addition, device microcode may 
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include similar routines. Or light weight profiling software ( at a privileged or user level) 

may be utilized to track these workload and make such balancing decisions. 

[0085] A module as used herein refers to any combination of hardware, software, 

and/or firmware. As an example, a module includes hardware, such as a micro­

controller, associated with a non-transitory medium to store code adapted to be executed 

by the micro-controller. Therefore, reference to a module, in one embodiment, refers to 

the hardware, which is specifically configured to recognize and/or execute the code to be 

held on a non-transitory medium. Furthermore, in another embodiment, use of a module 

refers to the non-transitory medium including the code, which is specifically adapted to 

be executed by the microcontroller to perform predetermined operations. And as can be 

inferred, in yet another embodiment, the term module (in this example) may refer to the 

combination of the microcontroller and the non-transitory medium. Often module 

boundaries that are illustrated as separate commonly vary and potentially overlap. For 

example, a first and a second module may share hardware, software, firmware, or a 

combination thereof, while potentially retaining some independent hardware, software, or 

firmware. In one embodiment, use of the term logic includes hardware, such as 

transistors, registers, or other hardware, such as programmable logic devices. 

[0086] A value, as used herein, includes any known representation of a number, a 

state, a logical state, or a binary logical state. Often, the use of logic levels, logic values, 

or logical values is also referred to as 1 'sand O's, which simply represents binary logic 

states. For example, a 1 refers to a high logic level and 0 refers to a low logic level. In 

one embodiment, a storage cell, such as a transistor or flash cell, may be capable of 
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holding a single logical value or multiple logical values. However, other representations 

of values in computer systems have been used. For example the decimal number ten may 

also be represented as a binary value of 1010 and a hexadecimal letter A. Therefore, a 

value includes any representation of information capable of being held in a computer 

system. 

[0087] Moreover, states may be represented by values or portions of values. As 

an example, a first value, such as a logical one, may represent a default or initial state, 

while a second value, such as a logical zero, may represent a non-default state. In 

addition, the terms reset and set, in one embodiment, refer to a default and an updated 

value or state, respectively. For example, a default value potentially includes a high 

logical value, i.e. reset, while an updated value potentially includes a low logical value, 

i.e. set. Note that any combination of values may be utilized to represent any number of 

states. 

[0088] The embodiments of methods, hardware, software, firmware or code set 

forth above may be implemented via instructions or code stored on a machine-accessible, 

machine readable, computer accessible, or computer readable medium which are 

executable by a processing element. A non-transitory machine-accessible/readable 

medium includes any mechanism that provides (i.e., stores and/or transmits) information 

in a form readable by a machine, such as a computer or electronic system. For example, 

a non-transitory machine-accessible medium includes random-access memory (RAM), 

such as static RAM (SRAM) or dynamic RAM (DRAM); ROM; magnetic or optical 

storage medium; flash memory devices; electrical storage devices; optical storage 

Page43 Attorney Docket No.:P38525X 

Petitioner Samsung Ex-1004, 0044



devices; acoustical storage devices; other form of storage devices for holding 

information received from transitory (propagated) signals ( e.g., carrier waves, infrared 

signals, digital signals); etc, which are to be distinguished from the non-transitory 

mediums that may receive information there from. 

[0089] Reference throughout this specification to "one embodiment" or "an 

embodiment" means that a particular feature, structure, or characteristic described in 

connection with the embodiment is included in at least one embodiment of the present 

invention. Thus, the appearances of the phrases "in one embodiment" or "in an 

embodiment" in various places throughout this specification are not necessarily all 

referring to the same embodiment. Furthermore, the particular features, structures, or 

characteristics may be combined in any suitable manner in one or more embodiments. 

[0090] In the foregoing specification, a detailed description has been given with 

reference to specific exemplary embodiments. It will, however, be evident that various 

modifications and changes may be made thereto without departing from the broader spirit 

and scope of the invention as set forth in the appended claims. The specification and 

drawings are, accordingly, to be regarded in an illustrative sense rather than a restrictive 

sense. Furthermore, the foregoing use of embodiment and other exemplarily language 

does not necessarily refer to the same embodiment or the same example, but may refer to 

different and distinct embodiments, as well as potentially the same embodiment. 
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CLAIMS 

What is claimed is: 

1 1. An apparatus for efficient energy consumption comprising: an integrated circuit 

2 including, 

3 a first core; 

4 a communication bus coupled to the first core; 

5 a core workload monitor configured to determine a core workload for the first 

6 core; 

7 a bus workload monitor configured to determine a bus workload for the 

8 communication bus; and 

9 balancing control adapted to dynamically tune power allocation between the first 

10 core and the communication bus based on a power limit for the integrated 

11 circuit and at least the bus workload. 

1 2. The apparatus of claim 1, further comprising a second core and a second core 

2 workload monitor configured to determine a second core workload for the second 

3 core, wherein the first core includes a host processing core, the second core 

4 includes a graphics processing core, and the communication bus includes a ring 

5 interconnect, and wherein the balancing control is further adapted to dynamically 

6 tune power allocation between the first core, the second core, and the 

7 communication bus based on a power limit for the integrated circuit and at least 

8 the bus workload, the core workload, and the second core workload. 
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1 3. The apparatus of claim 1, wherein a core workload monitor configured to 

2 determine the core workload for the first core includes first hardware to track a 

3 first number of cycles the first core is active during a period of time. 

1 4. The apparatus of claim 1, wherein the balancing control adapted to dynamically 

2 tune power allocation between the first core and the communication bus based on 

3 a power limit for the integrated circuit and at least the bus workload comprises the 

4 balancing control, in response to the integrated circuit operating at the power 

5 limit, being adapted to: 

6 increase frequency for communication bus and cap frequency for the first core in 

7 response to the bus workload being greater than a bus workload threshold 

8 and 

9 decrease frequency for the communication bus and increase the cap frequency for 

10 the first core in response to the bus workload being less than the bus 

11 workload threshold. 
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1 5. The apparatus of claim 1, the balancing control is further adapted to implement a 

2 low frequency limit for the communication bus. 

1 6. A non-transitory medium including code, when executed, to cause a machine to 

2 perform the energy efficiency operations of: 

3 receiving a bus workload for a communication bus and a first processing element 

4 workload for a first processing element 

5 based on an integrated circuit including the communication bus and the first 

6 processing element reaching a limit; 

7 determining if the first processing element workload indicates the first 

8 processing element is a performance bottleneck; 

9 determining if a communication bus is able to accommodate the bus 

10 workload; 

11 capping a bus frequency of at least the communication bus in response to 

12 determining the first processing element workload indicates the 

13 first processing element is a performance bottle neck and 

14 determining the communication bus is able to accommodate the 

15 bus workload; and 

16 increasing a previous cap on bus frequency of at least the communication 

17 bus in response to determining the first processing element 

18 workload indicates the first processing element is a performance 
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19 

20 

bottle neck and determining the communication bus is not able to 

accommodate the bus workload. 
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1 7. The non-transitory medium of claim 6, wherein the first processing element 

2 includes one or more graphics cores, the communication bus includes a ring 

3 interconnect, and wherein the code includes privileged level power service code. 

1 8. The non-transitory medium of claim 7, wherein the code, when executed, further 

2 causes the machine to perform the operations of: 

3 increasing a previous cap on frequency for one or more processor core in response 

4 to determining the one or more graphics cores is not a performance 

5 bottleneck; 

6 capping frequency for the one or more processor cores in response to determining 

7 the first processing element workload indicates the first processing 

8 element is a performance bottle neck and determining the communication 

9 bus is able to accommodate the bus workload. 

1 9. The non-transitory medium of claim 6, wherein the limit includes a thermal 

2 design power limit. 

Page49 Attorney Docket No.:P35353 

Petitioner Samsung Ex-1004, 0050



1 10. A method for efficient energy consumption comprising: 

2 determining a processing workload activity for a central processor on a package; 

3 determining a graphics workload activity for a graphics processor on the package; 

4 determining a bus workload activity for a communication bus on the package; 

5 determining if the package has reached a thermal or power limit; and 

6 in response to determining the package has reached the thermal or power limit, 

7 dynamically balancing power between the central processor, the graphics 

8 processor, and the communication bus based on at least the graphics 

9 workload activity and the bus workload activity. 

1 11. The method of claim 10, wherein dynamically balancing power between the 

2 central processor, the graphics processor, and the communication bus based on at 

3 least the graphics workload activity and the bus workload activity comprises: 

4 determining if the graphics workload activity is greater than a graphics activity 

5 threshold; 

6 determining if there is sufficient room on the communication bus based on the bus 

7 workload activity in response to determining the graphics workload 

8 activity is greater than a threshold; and 

9 increasing a maximum allowed frequency for the communication bus in response 

10 to determining there is not sufficient room on the communication bus; and 
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11 decreasing a maximum allowed frequency for the communication bus in response 

12 to determining there is sufficient room on the communication bus. 

1 12. The method of claim 10, wherein the method is performed in response to 

2 execution of privileged level power service code. 

1 13. The method of claim 11, wherein the method is performed in response to 

2 execution of privileged level power service code. 
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ABSTRACT 

[0091] An apparatus, method and system is described herein for efficiently balancing 

performance and power between processing elements based on measured workloads. If a 

workload of a processing element indicates that it is a bottleneck, then its performance 

may be increased. However, if a platform or integrated circuit including the processing 

element is already operating at a power or thermal limit, the increase in performance is 

counterbalanced by a reduction or cap in another processing elements performance to 

maintain compliance with the power or thermal limit. As a result, bottlenecks are 

identified and alleviated by balancing power allocation, even when multiple processing 

elements are operating at a power or thermal limit. 
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resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best 
country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/398,641 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 380 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 620 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 250 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 13 
(37 CFR 1.16(i)) 

minus 20= OR X 60 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 250 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 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 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1250 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** 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 found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
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 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

13/398,641 

59796 

02/16/2012 Travis T. Schluessler P38525X 
CONFIRMATION NO.1050 

FORMALITIES LETTER 
INTEL CORPORATION 
c/o CPA Global 
P.O. BOX 52050 
MINNEAPOLIS, MN 55402 

1111111111111111111111 ll]~!l]!~l!~l!~HHHH] 111111111111111 IIII IIII 

Date Mailed: 03/05/2012 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

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 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 missing. 
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63 
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest, 
is required. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in 
37 CFR 1.16(f) of $130 for a non-small entity, must be submitted. 

SUMMARY OF FEES DUE: 

Total fee(s) required within TWO MONTHS from the date of this Notice is $130 for a non-small entity 
• $130 Surcharge. 

page 1 of 2 

Petitioner Samsung Ex-1004, 0078



Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/ldvan/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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S/N 13/398,641 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: 

Serial No.: 

Filed: 

Travis T. Schluessler et al. 

13/398,641 

February 16, 2012 

Confirmation No.: 1050 

Examiner: Unknown 

Group Art Unit: 2816 

Docket: P38525X 

PATENT 

Title: METHOD, APPARATUS, AND SYSTEM FOR ENERGY EFFICIENCY AND 

ENERGY CONSERVATION INCLUDING POWER AND PERFORMANCE 

BALANCING BETWEEN MULTIPLE PROCESSING ELEMENTS AND/OR A 

COMMUNICATION BUS 

COMMUNICATION RE: NOTICE TO FILE MISSING PARTS 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 5 0 

In response to the "Notice to File Missing Parts", enclosed is a copy of the Combined 

Declaration and Power of Attorney in compliance with 37 CFR 1.63, for the above-identified 

application. Applicant includes authorization to charge Deposit Account 50-0221 in the amount of 

$130.00 as Fee for Surcharge. 

Applicant assumes the application is now in proper order and in condition for examination. 

Please direct any inquiries to the undersigned attorney at 503-712-4988. 

If necessary, please charge any additional fees or credit overpayment to Deposit Account No. 

50-0221. 

Date: May 4, 2012 

Respectfully submitted, 

Customer Number: 59796 

By: /David P. McAbee/ 
Attorney: David P. McAbee 
Reg. No. 58,104 
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mx:I...HUT!O\ AN!) POW CR OF ATTORNn· FOR PATENT APPUCAT!ON 

l belie\··~ J arn H)¢ odg~nal ~imJ first invtnt;>r (if only (HK: nirrne i~;. hsh!d he{tf\V} >:.ff ;3n nrigina} ttnd jt,int 
iin:·•;;;Hor (if plural narnc:; atx: !3~ttd b~h~v:,··) of tht~ su~}et:t i:n~rHef ~~/h~eh j$ c]a:lnll::() ~HK{ ·ft:H· \\hk:h a patent i:~ 
~;ought ,)n the inv(THjon t~ntil it~d: 

METHOD, APPAR:ncs, AN!) SYSTEM FOH ENRRGY EFFIClf::\('\ AND ENfJlCY 
CONSERVATIO'.'<i INCUHING PO\VER ANO PERFORl\l,\NCR BA.L\NCING lWTW'EEN 

l\Wl.TU'LE PllOCESSf:".{, ELf:Vlf:NTS AND/OR .A CO~Il\WN!CAT!ON m:s 

i, utktehtd hereto . 
.. X... 1,:a~ filt'd mi FthnrnrY 16, 21.H2 ,,~ 

Unimd Srntt:~< .App!icmicrn Nlunb~r .U/398,1)41 

Dr PCT {nt~rnatiorni.! i\.pp{katiml Numb,:r"""'""""'"""········ 
and was mnt:nde:d on 

fii' app!kabkl 

[ luireby ,mlhol'i7.c and request: my }ltlonw~, a&SO{'iated with Customer Number 5979(\, l<i lnser! <,n the desigmr!ed 
forns aho,,e., the l1H11g dak, app!kalfoll numhl'r, PCT lnternMi<mal App!icaforn Number ~wd :m:rnmlme1ti da.k, a~ 
~1pplitablf, of th{! p:ltcnt appJica.ifon shmlld this Dedanlfo)n be ll!cd 2lkr filing ihe sped!kaiion, 

! he;,ehy state Hrnt ! lmvc rcvicw~'d mid 1.indi::crstm1d the content,; of the ,ihovc~idi:.'nfrtkc! sp:::(:ification., 
induding iJ1;;; daim(s), ,t, ,1mcnckd by ,my flm<::•ndment spcdfi .. ,;,Hy rden:::d to abovt:, 

! hctt\by daim the lwnd1t under 35 U.8.C ~ 120 or :~6:i{c) Df ,H\Y Unikd S!att:s :rnd PC[' inlcmmional 
,:pplic:lltion(s) llst{'.d hdow ;,nd, im,(ifo, ,,s 1he subjc,::, m:,.ttcr (lr ca\.,h oft!rn dai.ms of ,hi,; application i~ nN 

di~:d,,sed in the prior Unit::d State~ (lf PCT intcrnati(mal appfo:ation in the mann:::r pro\'kkd by the Jk,t 
p,1rm::raph of 35 U .S,C ,~ 112. 1 ,i-:k11nwbhw tht, dutv ,D disdose n,aterla! inform,1!ion ,is defined in 37 
C.F ,k ~ 1,51jf il} \,,))kh f;ccctmc av,iilabk b:twc<:n tlJ<,: filing date of tht'. prior appiic:mion und tlw n,itiondl or 
PCT internatimrnl filing datt: or tlli$ uppho::ation: 

I ;3(:knovih:dgt~ the duty ~o distlos.:.:.~ aH infbrrn~ith)n \Vh~{:h i~ rnateria.l to p~t:;ntuhtiity a~; d~fincd in 37 (~FR 
l .56,. lnt.:!udlng for tontin1.1fttk~n---in--part applicttti(>nS~ lnat.eriai infonnation ·~,:!~h:h hecatnt: a,/aik~bh:: b~i,,vei:.~n 
tht: il!ing date oftht~ prior «ppikatkn and foe n,1fa,nal -.-,i PCT international filing d,,te or tho:: -:nnti,w,i!ion•in~ 
part app!i<:ati(,n. 

l h1:r('.hy daim fort:ign pri,)rity bcndils tmdt.cr :~ 5 t!.S.C, .! I 9(a)-(d) (lr \!\or 165(b) ol' any H.ireign 
a.ppllcaiionls) fo! paten!, invcrnor'~ rn plant brc.:dcr's fi~~hts ;;~:r!:illc,1kcs), N 365(<;:l of any PCT inkrnntic,nal 
~:.pptlc:3:tion \vhich d::~ignal"cd at lca~t otH.:' coLtntry· other than the t!ni~t"'d S!ak:~ of .,-\rnedca": lhtcd bf[O:\.V and 
lrnw abo idcn!ifid bebw ,l.i1Y fordgn ;ipplicatinn frn' pmtm, inventor's Qt phmt bre,::-dc(s rights ,:.:1;.•nific11ic(,1, 
many PCT inkrn,itimrnl npplkation having,, fi!ing date bd'orc tlrni of iht' appli1:.,1ti,,11 GB which priority is 
chi,rn~d: 

Priori:y· 
Cbinwd? 
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(Country) 

( Foreign FHing I)ait ~ 

\.'1\·'f.:'}Jf)/\'":(\'·\,·) 

(Foreign F'Hing [)Hte .. 

t\P,,lDD '{')" '"{Y J 

0-'on::ign Filing Dale -
11-l\l DD/'{Y''{Y l 

1 heri:hy 8ppoint pnwtitionm; "~"odatd with the (\istomer Number: 5979q 

})od\t:; ·t✓ o,: P3}tS~~-5X 
P.A ... f.EN'I. 

as rny/o,ir altorncy(~l (ff agcni.,(:il, with full p.,;nver of :sllbstitutk,n :rnd n,,·(,c;ition, to prnsecule thi,; ;ipplic;ition ,ind li) 
trnns;J<.:t aH btisim:,s~ rn tk L1ii1<::d Srn:t('.,; Patent and Trademark Oftkc conneded tiitrnwith. 

1 h-en.:by declare th~it -aH staten1t"nE.; JYi~Kk: ht!t·t;in ofrny n\:vn kn<)\Vk:dgc arc true and that an st.atetn<:·nt$ n1ad~ 
on int"bnnation and be!id'arc bdieved to be !rm,: and forth;;.,r !ha, the~,;: ~ii'ltements ,.v,:n:: mad,:: wHh th.: 
kn(:,wledge tba:t willful faJ;;t ,Jahmwnt,; ,ind the !lk;:; so mmk art: ptmishahk by fine or imprirnnm:::nt, or both, 
under S<.::ctlon l 001 of Titk l 8 (rf\h:: United Si ate~ Crnle and foat such vd!rul foist ~iatem.:nl~ rnay 
jo:."opardiw the validity oftlw appikatiNl or m,y patent i,;,;ned thernori. 

R es1d,,1K<c , .. , ...... , .. , .... , ...... , .... _ Hil!,;borc;. OR .. -------------------------------------- C iti.:-:cnship ................................. US ................ ____ _ 
(City, Stat<,) (Country) 

Pn-,;! 0 !1ke i\ ddres.s .. _____ l 242 _SE filn1_ Ln ........................ , .............. _ ------------------------------------------------------------------------· ............................. . 
_______ Ml~l=i~ll~~=born. 0 R. J'S 97 ! :~:·l ____________ _ _____________________________________________ .................................. . 

H ,:~i,knl,c ............................. Ikav<:fl(iil,_ OR _________________________________________ .... Citil(:!1:,;bi p .................................... \CS _______ _ 
(City, Stat<::) (Country} 

P(~St () H1c.·.t.: .Addn:~ss,,,,,, 8(197, S \V~~ J 68;h~ .-,\ v~rHH.:: ...................................................................... ································-·-··--------------------------· ............................. .. 

nnnn,,,,,,,,,,,,,,, I~ea 1',./eftt}n. () !{. {. s~ 97{}0 7 -.~-.-.~-.-.-.-.-.-.~-.~-.-.-. ............................................ ---. _ .- .-----------------------------------------------•nHHHH 
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Tith~ 3".?_. {\d,;;: of F;;,":dtr{:1.[ R;;,'f.J,:fotion~.: \;;,·;,:~~on ·i .5-6 
D~liv ~.o Dhrk:3~:: h~f{~1J'0;:{!J:,":r$::1.: ~(.i P~11(!iJJJhilfu· 

(a) A pi:ll:::nf hy j1:~ v::.~ry :<;:<t:.1:i:.~ b n-ff.:.,;.~t{":d .,_.,,;j~h a .Puh'lic i.nh::-:.:~:4 Th-:' publit. ln-t-:":r~·!~.t b- ;J:.:~:.:t ::-:i::T•:..--:::d .. ;~r::d thi::: 
n1(~:~t ,,;:fi~~-th··~~ p:~ien.t t~x:::B.i.natio.n (i.tx.ur~ ,-.,.,her:, ;if ~h,;~ l.frr:t~ ;in .:3pp'[k':m.~or1 .i:) h:.:>:~ng ~;:>;,;3rrdn(:d __ th~~ {JHh·{~ ·l~: ~r•;1,:,t:r(' ot' rwd 
cv-ahm:.,~~; the ti:::aB:hi.nr~ of;3Ji ·!nt(irrnation. n-wl.t:r"lJ} tt• pmt\nt1:hi.Hty .. [;~rh ~t:d.ividiw:1 as.snc.iatt!d v .. --Hh th.~~ tHfr-tg 13:!~d 
pp,):;{:_';,,'tJhou l..'d ;·i p~t"h:n: 11pplkmi<)H h:,1~.: .:i ~k~ty i-rf ~and,)r i!nd ~~t•o~J Etl(b. in (k:~1.hng ),Viih th~ U:fth:,;,;\ \:d-ik~h ~ndB(fos ~1 duty 
tv d~~<:k)Sl~ to iJ~c ()fl;;,,_·.,;:, ;'.,J: iu!~)n~-:.~-:..tjon kno':.=-r·r:. to lh~i:t indiv~d~Hd l.<.) b~ m~-:.tcrh~] ~t• p~-:.tcnt;:bHi:y ~:.s dcfin-.x! in th!1: ~;cction. 
Tht: d~H.y to thsrl{x,<~ inf{)n~:~:.tinn (:\bb ·,<-i;h r-;;,~;;pi;:,,~:l lo t'H~J; p,~ndi:lf dairn tuttit th~~ t~h-:.an ~$ ,~,.n1.-c•dkd or i:.:v~thdn:s•:n fr,,~~~; 
~-..t)n:::;idct~"lUon. (::J ":hi:~ ;:~_ppUi.:,:i:tl\;~n b,.;.'i.:~fB1{=s ~1b~:!·id•.m~d- ird~~nn::th(1n n:~:h:T~~d t;-,~ fb::· p::ni..~nwhihty <.>f ;..r ,~h1in~ fr:~~t ~:; 
~:::tfh.\;:Lkd t~r ,;_.,:i:hd·i·-.:3;'.:.~< frnrn ({W~~idt:ri~tlnr} r~_-.:."-:.:~d nfH. b~~ ~uhnJiH~id if tht": ;nfn:n1::~tli'..iiC "l:~ nf:1t 1rJ;U<:T;:iJ :..;.; th:.:~ palt:nt::1.b:i'll~:> f~f 
any (:{aini lt:Bmi.nlnr tmd(:r t~tfl~ii~k~ral!n.n. fri ~ht apphc:at!nn .. lher<:: :.s .nti dni.y lo .~ubrt1.lt ·ln.fr:n.~1~~ti,)n vdtfr·h ·!~: riot rr:;ltfJi~t 
t<) th~~ p~tcnt~ihiht)" ~}f any ~xb:hJ:g d:ih:n. T'h~: dt~ty to dhdos~ nH infbrn1aiio!."c k-r-w..,,vn to ht~ ·maf{~da3 ki p;3t~~nhib.lhty is 
.dt~1:.~n:.(:d V'...l he: ~~ti~:ll~d if~:.1{ !nEn-n-:i.itJon k110,1.:n io bs.: n1ati::·r3~1t H~ p~1tcn~:~b~lity o(;..u::..y ·i:.:-i;~h"n !;;~~~~d-3.n ;;i pm~nt \'.·'t!~~ dt,~J by 
iJ~t f)ffiti::- f}r ~uhininl~d tt~ ;.h,~ {)ifki; En tfo:.:· nr; __ tnn~f p::-~::;i::T~b~d by }fl .97(b).-{d} aad l .98. fk>\\.:i:v ... ~r~ uo p~:.ti::i:H \~·-di tx: 
f?L~mt:.:"':d rm an attpl~catli:,n i~1 t~{H"Hlt":cl:.1-(:-H '.:>:.·1th whid:; fri:i~td tH; fr~c= {)fti'--·-~ '.:v~i--; rr:.-.:Kl;c;;.:d or ~ith:·n1pt~·d or th(: <hll~~_. of 
dfo.dti~l:.fft~ v;,:as vio.ta{et~t lh.n-iBgh h.--id t:1ltb or .i.nt-f:rit.~:.1n;i! rni::i(Xindur.t. Thi:!- t)ffir~' ent:.riB.q\~~~:~ app3icant$ ~f• ;.~an~furly 
exmr;ine, 

\)) 'fhe d;__)~e~~t. ir:i~JnH;JJ!(~U '-11---cr \:-i,-h;{_:h ind5viduab .'.3.si$()ci;~h:'d Y~··:~h th::: fiiing-ot pn..i~~cution of::t p~1t.:.::n~ 
~1rp1.it:atlnn htHC\'t: -ilr:3--· p::~ndin:f! 1:.J~t-i~n _pn.t.c:ntab1y dx>:fii)es .. i.n.rn.;:1k--:~ ~urf:: that ffl'i}' .:.nfthirlnl 3:.cfi:Jrni;3(inn conL't!rrnd. th:"::.r--:":in i-5! 

,fod~)$s,J h; !he Ofik,;,, 

(b) t)udi:.~r thi~ :~~:·~:tion~ in-k~rTn~:il.ion i:; m-::1t(:ri-,:11 tn patc:-nt~~;idi-ty \\•"f!~;·n 1~ i:f not {:u.;nuL:nl•{c· ~n lr1:i~.::·n1ati~n; 
;:1.kf!::.dy nf' n:c_f~rd or 'h:~.in1J 1~·~;~dt~ of ttrord in dK": ~1pp~i(:ailon. ~ni.d · 

(l} h t:~tah!Jshe!;. by i:~;:t:!fot fr: rnrn.h!nalhm Yvit-h oth~r ir1f:.~rn.Klll1H\. u prjrn.:3 t1ci~:. <:;E-i),.: o.f-~!npakntiit.l3Jit.y 
Qf ~ daiu;: \>f 

.A p::hn;: i~tf'..lt: .c,~1::,;e c1f_t:ri:p.;n,tnL':C~Hlt)·' ~:-; .;t:~t~:i.hh:;h<=d ,vh~":n ?hi.:.": ~:r~.i~1nn~1iloq ton)px+~ ;:i ,~onriu::::kw1. that Zt :::!aim E 
unp:Hfntabt~- u.ndi~:r frh'5 prcpond;;.:ran<..:i:!- of w .... ~dt:n12~. hurdtr---~of ... pn)of ~tn.ndan.t g:\:1-ng ;;_:;:K:h :~·!nn .i.n drn chtin-J. i~~ br,.la.:..k:~1. 
.r~~foonahk~ con~~tni~tio,.n Uirl:ibt.(:nf \;\:ith ~h~; :;p,,~:dfit,t!Jo:.1. :md h1::lbr-~: :my tnfi~i&--.:.n~J[nr::. i~ gl1.;·~~n to t~,:{~1::n<:~:. ..,, .. hid1_ n~ay hi:;:: 
subrnht:::.d ir:. an attctHpt to -.;:t.:~i!hJis.h a tt~tBraty ttir-H.Jus.ic}H ~)f piil.~~N:t~thlhty. 

(c) lndiv·idt.;;,;i:-; ii;~;_;.,{~t'.'i.:.l-l.i:.':d ~,-fth thi:.:: fd;ng ~Jr fH<)$t~,~ntfon of a p~1t;,;nt \--lppl;,~i.ltt~:in '-""..-idfrn. ~!K~ ni:::atiiBl t•ftb(~; 
~e;.:ti.on ;:\:.'ti:: 

C)~ f.:.v~:=t.! {)thi.:~;- pi::·t~'~n v ... --ho ~~ "3~1b~1.~~ntl·-...-,~"ly in,··ti;-...-cd fn tb::5 pt;.~1-x~E~r:::Hi or pn:J::-;~:~i:-:utiou t~f th;,;,: ,!ppn,~~HH5t1 
;:1nd -.vho: i~ ~t:-::·;,:rei~--:ti!d v·)'--~:h dw: i.tn-'-:":nt.ur. \'•/itb tht' ;3s~;gn:.:~ . ._~ rff \.':.-1if-1 :J.:1yort.-;.:~ io \\·f11.rn:. thtl\~ [:.; .;i:~ nbfrg.z:ti,Jn in .;:r.;~,ij;ti H~~::: 
;:1pplJtati~'!'rL 

{d} lt:dJv·{d:wb otht-:!· tru~tf th(~ atto.n·;~:y,: at~:nl or j_n"-'t-:filOf n\~~y LtiS'n.p:y ,:';,.i:h. ~hi:~ :-it~dion ·by dis.t~hk;,·lrig 
~nfbrnwt~('-'tl fo !h-..;~ ;lH~)fney~ l°~g(:nt dr hn.•en~nr. 

ft~) tn ::my t{~u1.~:-ut-:~~-i{):1•·i-n,p~u·t ;ipph,~t·f;~,:.)f!. tbi::· duty tmd.::~~ ihi$ $,~,~ti~m ~ns:ftH..1cs th:i;' duty l.<.) d!~;t:!o.-;.~~ t(~ tfF:: 
tJtr;t•(: i~u ~nk1nn1..il~:::;;;: k.~1(:l\~'B t~_; t.hc ptT){ln to l"N:_,~ ·m~Hl:Xf:d tc) p~t1;,;.,~nh:J:-ih~Y- ~~~ d(:{;i~,:d j:3 p~;_~·;:!gn~ph fb) 
{)fthis·:f,~r:tii:_i.1t. "''·hk·h lx:{.{:tw;· t:t.i...-~iiL:"bl~ b,~t;.,-,·t·i::·n ~h~= fitinr (bt,:.:- ,~f .lik~ pri~)::- ~1pp!";,~~lh{•n ~md tiR' 
n:':t~\1n~~l 1::;s PCT in:..l~r.i.t.;:1.~joi1a; fi hr}~:~ d~1h:= o fHH:· x-nntinu;:Jtio;~ .. i.n ... part -~~pphc~:tj1.._Yn. 
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l)otkft t\lc~.: p3:J525){ 
.P.A .. l'I{1'tf 

I b(~]h~v{~ r Hn1 th(~ (:-rigin~~i and fi:r:~t invent:.)r (if only on(: n~~,:n<: !s U:~t(:d bek)\:~:) or ~H:: n:dginaJ ~~-nd joint 
h:_,.·ent•)r 1ifph:r~l n~usi~s ;:wt H:stc~d i>etox_.v) c)fth~ subje:-...~1 nH::ttct \~:}:d~~h is -::Ja.{tn<:·d ~~nd fnr -...~.-hicb ~~ p~~teni. i~; 

s:.)ugbt on th~~ i:rvt}nt~on cntitk~d: 

1\-tf:'ff!={)Ii.~ :·\.PPAfL·\'l'lJS., A.NI) SVftf.Ervt Ff►l{ l:f1El{(; V EFFl(~:tRN{~'f /t.NJ) I;:NEJ{(})-' 
(:~)NSlfH.V_.;\"lJ()I¾' IN(~:t,VJ)H\(; Pf}\l'-ER A .. NJ) PE.Rl-"()l{I\.-~:~\f-f(~l~ [SA .. LA .. N(JN(; Hltf\~~/tt:N 

~ltlt:rr.P.t~E .PR()(:}?SSfN(; £LE\lE?-•(fS /~_NJ)/()}{ A (~()\ll\·ft;]·\[J(~.-~\l']()N Rt~\ 

_)< ... '}~'a$ !~~~d :.>r: "§-:\_-:brtt~r)· 16-, ~":fl"~ "1. a~ 
t)nltc::d St~i.i.(:$ l\pp.tl~;:::t;on °t✓ D:(nhcr 13:J~}§. .. (41.. 
or P('~~, lnt(~n~ati)(~a] /-\ppti~~;:::t~on t✓ :nnhfr 
and '·h·H~:- axn~~ndtd on 

l htrrhJ· ~n~dS<~r~:i:t ~sad r~~qB(~&i BlY ~~~t{:-rne)·:- JS$:K~c~;~tt~d )~;'Hh (:Bs"tnn\er Nlnnb~~r 59796.: i{:- ~-~~~ert ~~nth(: d-e~:~~;n~ttd 
Hnt~ ::~tK~,~t\ the nHJ~g d~;~~~?~ ~~pp-Hr~HkB\ n~unh{~r~ ·p(~'l' b1t~:rn~~~h:~~~~~l A ppHc;rihB1 0£sHnh~~r ;ind ~~n~t~I~dsn~:nt d~n~~\ ::.~& 

~i~ppHr:i,h.!t~ (~f the p~rttnt *~ppn(~*~ti(~t~ *}~HHdd thb J)~~rh~ri,tinn be fi.k'<l ,~~n:t-..r fi~ji~g th~: 5f~f<".H1~~~Hi~}n. 

i h~~n::by ~i~1.t~~ tb:~t l h~1,.·~ re\--i(:\ved ~tnd und.er:~tr~nd the:· ;~oiitc:'.nt~ ofth(': hb:.)V:..":---kk~r:t~fi{~d ~:px.~(~;{k:::lt~<::n .. 

inchJth-ng- th(:· (;h~inJ\~.J.: Ht ~1tnt:·fE1t'.d by H-B)-' ;itn,~ftdn:;..:nt spc~i ~~.ctdty (Z:fz:rre:d tf) ahG\-\:., 

a.ppH~~a-t~nn(-:;_} H~t(:-d b:i;:~G"·Y· and_: ~n~~rh~r H$ the ~u1~}(~~~-t n1~~ttz:-r of f:;~th :.)f the (~ahn$ of ~.h;,:- ._t:.>!:<-v,.;·i ..... _.1 ;3 L.-> .. 

d~:;c.to:)z:d ~nth~~ pdn( t}nhed St~d.~s or p,c .. r int(:·n:wL~onal ~tppbc:~ti.i(;n ln H-~f n:::~nn:;::r ptc>vidc~d by th~~ flr~)t 
.Pa.n~gn~ph Gf3S U,S.Z>. ~ 112.: r ~H~kn<::~~tk~dge tht duty tn dis<:-1~)$(: ff:at(::k:1 )3~~~>:rna:t~-:)n ~i~ d.(:fl:1ed ~.n :;"? 
(>F.H .. § l .S6~:3) "vh.~cb bec~un~-~ ;:::~-';}iiabh~ b~tv·--'e{·t: the i~.!ing d:}tc: Df th~: :)~ ;,>: ,::-}\-·;:~ .. -iitk.i;: ,~ .. :,~ ;.L,,_:. ,.a.;.::.>,.d; ,.•~ 

1 a~~kt:n-\~:k:dg(·: fh~~ d:3ty tn di~(~h)~(·: :3:U ~n:fi)rn:i<~tinn \:>::'b3<:b -~~ :nak::d::d to p<~i{:·nttbih-ty a::~ defint-d ~n 37 ('l-'}( 
"t ~St\ in~Jud~ng h;r cz>ntinu.~1-ti.::>n-~in---pa.rt Hpplicatk)n&; :nate:d~~l -~ni~;n\:at~(>n \Yhi(:b betan1(: .:~.v~u!~3b;r b:.:-:t\~·.:x:n 
tbt fihng d:3t(: n-ftbt prkff <~pp3ic:}t~D-n ;::.nd the-: nHD(~B~t! -:)f p,c··r ~rdenhi;iion~t1 nrng dttt(~- of thr: ~~(>ntinua.tinn,-h}-­
part ~:ppE,'.Htion. 

1 ht-n.~by ~~tii~n j\H'i}~gn pri~)rit;:--- ix~nefrt: HtKk:t· 35 U .. S .. C~, ] 19(H}·{d) -:)r {t)~ or :~6S(h} {)f ~n3y :fi)(r.~gn 
t~pp!k:{~tion(3) f(;r p~·:tx.~r:t.: inv~nt:.)(S ZH' pi~~nt hn.:<::d.¢r··~. dght:~ (:<::rtific~~tx~(~;)~ or :~65{a) r}f any P(~T· int~:n::3ti~>r!a] 
;:spphc~~Jion -._:~·hk~h (h:);:.ign~tted at k:~~~;i on<: coun{ry (>i.hc:r d.,~\n th<· lJn~te-d Stat,:$ c~f /\Jne-dc,::\: 1~~:t~~d b(:-1-:::\v ~:nd 
h,r·/t alsG idrntifi<:·d hi:)k~v{ -:1.n~•l n>r(:ign ;\ppr..::f.J~-:)n -g)f pattn~:~ hr~·<:t:h:.:r's c?r pt~nt bn::·~~-..:k:·r~:~ dght~: (ettH1c::;:tc~(s.L 

Pri.:>t-iiy 
(~jHln::{:d? 
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(Fcireign Fi!ing {):rte•· 
i\.-H•d/1)1)/Y'/'{'/) 

(J .. 'or~:.-:~gn F-n~-t~g r'>?\t'·' 
hti\:1/{)l)/\'.Y"i ~/) 

{.F()H:-ign f\Un.g f)~~i{: r 

t\:iJ\ .. J,.·lJ{)/Y"i·Y:(} 

r h(:rcby Hppoint pn~.ct~ticn~:::n~ as;;~x:1;~.ted ,=viih :hi:-;. (>:..t~::otnef l✓ ~.nnhi~T: 597~6 

No 

t)oc.ket Ne: .. ~ P385:~~5}{ 
PAT.E:N··;, 

~is :nyh:ur ::(ti{>rn~yt·;) or ~igcnt~{:;\ \-~--ltb JhU pD\~'~::r of :St!bstlttit,on aD.d n~\:·o..::atk·:n~ k~ pr{:~-:e~~uH: thi~-: app.:.i~-~;r~l~)n .:rnd t1) 
tt:~rbiHt'{ aD bu~~inc:~i~.: in ftH::: l ·r:i;{·:.l s~(~h.'" {\::.h~~H ~~Hd 1 r:¾,h~~~i~:rk t)r:~, ~~ ,,,}~n-x·h~d :ht~n-.,~ i:h. 

1 hfTt-by d.:;.~cl~tn~ fr::M -::::H :=;tatz;rnz;nts tnt~dz; h~rein :.:/ tny o~\:n_ khn'..v1t:dgt an~ tru{~ ;ind thut ~~u ~:.tattn\ent:- n-~adf 
on h:d1)tin;rti~}n ;H:d bcgef· ::ttc henev~~d to b~: trnt; and f\i:tht:r th,;:;:t th:.-::s~ s·tatttn(~nts :,,:vtr{~ :nHd(: ,vi:h H-H:: 

l:r:cic::r SfctiGn toot ~)r··1~ltf(:'. ! 8 of th(:: l)nit~d St.~t~~; (\)th:: and that ~-iJCh Vlil~ftii flt~~:.': st~.t~:-tnfnts ~nay 
j~:op~1.rdiz~ th(: ,,,;1!;d~i> ;.)f' tht ~tpp]i;.::;1t);.)n (;r ~~ny pa:c·t:: it:~~BeG tt:;:.:n:~;>r: .. 
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Titk". J7~ C~Kk< oi'Fi~d~n'!.1 R::::g:;h"tti~~ns .. ::k:uion l . .56 
L:~~!'. .. ':.u~~~u;2x.>.~:h~it.:;~__,.:J: .... ,1d,;,x~ \~d-- .... ~,:--~ "<~ :~~i.:~:~1~~~).Ei.: .. ~·-

{HJ l\. p:.n~nt by jt~; \'try n:~.tur~ h at}{;cwd '...vhh a ptibilc {ntf:t:~.L The pHbnc inf\.~r(:~t i3 h~~t :-;.frved, nnd the 
n .• ~ .... J.2:: ... 5.,:_~':-- .. ~ ·;~ .... : ..... : .•. lt .. -.-.,H.-.l~j.,;;.:.;:.d ,) .......... (.-... ,;-._.:1 ..... :.~ .• .. -·- ~: •..... ~1-:. •.... ~ .. 1: ~J.~~:--·<; .... ..:: ... :.:-.... .. ! :-::: ~-:-........ ,:·: ,,,., ... i.,: .. : ..... d ... J.~.- ;~~~·::,.,: ·.::-: ,.'-·,·~i. ,". ,<· ,,,":.,: 
t'i~1hrnt~:~ th:.~ t:·=-~:i:.hh1~~$. :::~f aH in~~>nn<1ti~).:1 n·wh:"::.·ia.1 t.:) p:~.!k".Ht~~hihty E:3_;,,".h m-.fr._.·~.::h.ifd a~.$.r~~);~k':d ·..._vii.h }h:.:--: fhnf! :).~1d 
prost~-:.•ntkm of B pat::::.r:: :~pp1k:::-:.tinn. h~:~ a duty '.)f f:-~:ndor an<l f;tHX!. fojth L:~ ,.t~:~:13ng ;,.\·ith ;he ()3Tk>:~ .. :s.:hich i:i:-:.•h~(k.s. a .::fni.y 
t:::~ ~Hsck)se to fr~~~ {)ffi-:.•~: ;3Jl ~nfiH-r:·rnhl~n knli\Vn ti> thi:t i.:::.divi.di:~:J t,1 h:::: ;;.1nt1::·:·i:~d :o p<::::~nt~1hihty :33 d~~nn~~d ;n d·d:; ::1;~u3on. 
The dtH)' tfj ,hs,:lc•~,:t i:rt1.•r:.·n<gior: ;.;:xists --:-,··i:J~ r\".:::rh::,:; ti:: ~~=::::.:h p~'!:ndh~g i.l::h~.1 i~nt~l th(: ~-·l:~ir:.1 i:~ ,~::mcclkd o·t ~~-i~hd~-~~;,.:-.~n fr-c>t:: 
t(~t:~-:i.d;:::n~tlm~~ t~r th~ ;~pp{knht~:1 lx:(:(i:n,~~ >3bs..nd~1~xxL h1!~}:~:n.:3h:::~:~ n1itt:~:ri~ti to thz:-: p~th:n~;:thility ,;{ ::: ch"--~r:~ thai j~ 
... ~ .... H, ... ~\.J. -:Jf ,:<t:~..J .. {~-,"h~ L \JL> ,.o,~--~i.;-..:~·~~,: ,) .. , i.. .. , ... .J .1 .... ~ •. b( $(,~){,-~; ~ ....... ; .: i. ,; ...... ~ ... :~ ... ,'!.,.:H;,.: .. :, : .. J,}~ .}h}~ ... , : .. :~ .. ,) .. : ..... ~)~:~,-,L:-~:;~C ~)· .... r 
~~HY da::}J! r(:~i!:$irt~f!_:? -:.~Hd~:.'::' ~---~~:r-;id(: .... ~:~.;}:)n in the ~;ppli,:;Jt~~~:~. Th,::.\::: ~s ~:•O d~1ty '.{' :-:r::-,;--~~-:- :,~')"'T"•~t-.. · ... , --..~-:>:,,~~ ··~· ··~:·-· ,.q- ... ;:_w: .. ; 

to frK: p,:H.~nt~~t:DHy \)f:::-:~)' c:·:dsfrrig ,~h-:.if:L ·~:·~'!. ... \~ .. ,~)' .,)._~t_,c.h~.:,, ,.:; {L;b,~)_,~y~:.:.r: K.~,)\~.~ ,.,)- , ... .: .~:v,-.., -~ .. ~ .. ,) ::•,:...,.,d)t .... ~.:~.,., ~$ 

(fot~E1ed to be s:ihsfi;:::d ii.;iH ~n.ibn:1atinn kuo'..~-~-~ i~:: b(: t:E3t,:rl:~} t(~ p;~t,:ntibj1ii.y <>;·~.1ny ,j-:1.1:·i1 is:~;J;:_~d ii! ~1 pHt~~£!t ,:,.ra~. d:,;:_:d by 
.. :.<CJ: ......... ~ .. -;,::)n.h .. s:,~ ~,) ,-~h- {);~:·: ........ ;.,. ~:)¢ .... ~<~ .. )_,,:_, ,_.) ... ·~-.•-- ::_.;,_..._1 L,Y ~J~ .. 97~·: .. }< .. ~:: ~~.~-.: ~ .:).~ Ff:'..:\~.-,•'>··-~::-:· ,.,. :,;o._,t,.:., .. ~ .:.: ~-:,. 
~.~.),~ ...... ~(~ ~ .. } ... <tH :.:.:_ ~:<i• .. ....::::t ',;-. \ • r ,.:,":H)C\.-~~t:m '\\. :L ......... }k> ·5 di ".

0 

-:> ..... ~ \0 c; "•\.r~ .,_\:'3-:: . ;) ~t~:~ ·v,.>J ..... r:-i.. ~'-~·:r. ,;t,,>: '\~ r n:, '. \\°> ~· ..... 
:.:Ei~-d:~:;:n·f~ ).\;•~:~ vi-:)liii~~-d through h~id r~i!h (~f in::--::ntioB:)_1 rr:3:::~>)n:.:h:'.:~:. ·rh~• {)ffic:~ ~n,X}tH°~:gc:~; ~~pph(:-~!fE:~ ),{} (:-~:H~i\illy 

,--:xt:::i~.:_nf:~ 

(2) Th;,;.': ,:k~~ .. (: . ..;;t $;1f(::·:L:;~_:_1{>i; ,-:-...•(;.[ ':;,•hS,:.h h-~d.h:·:d;,;.:Jl'$ ::~:~~.:(_;,:_'.5:::.:_:.;".;,,~ , ...... :.th rh,~ fihnr r~:· p:'()$x:G:.1:ti-:).:1 r~f n r~;::,~s~t 
appli:;:~:ti:..~r:. b~~.ll¢\'(: ~~ny pc:}d~r:g -:..:k11:·n p(tt::-H~-~'lb·~_)" ::k·:}.:1,--:·~, t.::~ n1<tk-.: Sr::·-:~ !.h~:: _:3_n_y ,,3>.~ .. ~f·>.: :,;.·-.,, ... ,,:,, · ....... , v,'!-·n.,:l:. .. ..-....· ·-~>--n~:., ~~; 

d,j:-;~),)Si:.".d t(.: tlx: {)rti,~:::-. 

{b) Un~k.r thi~ .-::(:,~h(~n.: :.~, '~,r~r-··~·•.'~-:. ~{, 1 :n~.v:·;;' ·\: _3~\l\,::n,~·!~···:.~ .. -,.;.,t-::··;1 ~t ~-s. n~.>~ :..'~n-:·~•.:.h1t;-.._.:.;--: tf:: :~1~~>rn~_:).t·i~H~ 

tlrt;~.dy ~3ftBCj>::d <ff being rn~i:::k: -:>f r~~tfr:d in H:-i: i!ppllrmiot:~ and 

~ ~) H ~:'-~:Wb~h.h-c-&. b;,· ~ '~·,: ,-.:- c--· ~ ·-·. ('l)~Y ..... :.,~,(-··1 .,_; .. :-~~:, ,, '{~:,;'·.' : .... .-·•re·'.,~_·(' ... ·-- r1--~_!.'\'" .. "'\ ·-'{ •.• \,'T·"·· :,•:: .,, ... ~,--~ ~--·"t?b: :~t~-' 

of a ,~t:hn·. {}r 

A pdnJ:~~ !Bdc :.:::::.s;..: of~_n::.p.m.rntHb~hty ;~. cst~~blish~d \'..:h;;,".:; °ttH~ ini~;rm:H-~(H: c:.;r:·~pds ;:l ~:t~n-:)htsibn th~:: .:3 (:bin3 i~ 
~~np:~t{:r:.Wblt t:ndx~:.' ~h:.:~ p·:x:_::K::~::}~:.:.'~::~c~ of' B',,..~d:-::n<:{:._ ht:n.1,--:n-.o~~-pf~)o! ::-:,h.,\.~~t,,-.:., ~; ,.,:.._~~- \..\1,-~~ , ... , .,~ ;~: ,;~< ,.:~.:-~~ :,.: . . ·)\,.•,~.;.,> .:. 
~-.;".~~-:. .. ~~~::-~~:, ... :-,H•.:-i.• .• n_•~.:,: .. \ .. ~>•.-~s<~w.:L. \.~~.L .. : ... ~ ::-:A•\.•_:i·:,.,:~;.:,.-.. ~ ❖.'\-..1 :,.~.::~.-.:: ,3.,.(~ ~ ... ~.•~.•.s; .. ~,-,;.,:;:, .. ::~ -~ .:::->--<~: ,) ,:'':' ~ .. ; . .,,~~,.(. '-\~,;,.~{ ... •.•) h(: 
$t:°t>i:;ittt:d. ir: ~~n :~.1.l{::·n:)l t~> ~$t(1bU3h n ,;,)t~f:'t:·:·y (:{>fK'.:usi.::~n {r: p:~t~n-:nb:U!y. 

<~-:) h~::·:,, '::•:_h1\ ;:-$.V),_\~-.·\:::·· ,,•,:f~. t\:::: , .... :,.:.-~~ :-..S' ~-}}\•$-~ ....... 1(~).:1 ,: ., ·=- f ... ,h.:~ ·,:· )>. "°\(<;/\ :.:-...:·' '·}· ';_, ,:;.._~ f ·:··,;·.)\:·)ff,_:~:-:. 

s,~,;t~on <W~~: 

{d) :"s~dh--~~.h.~":l~: :·$~.h,:r :.h~-::-$ i.h..-: ~::t.:.)rnx~_~.,. ~·:g:-:.s$:_ .;:.}:· ~1·:\/\::n~_,:·!' .:.11~:y corr:p.l.y ,:._.;J. ;_:-::~,, ,.-.... .... <: -.-.,'!. L,Y di~;:::•h$::iB,;;~ 
i-:}f:..1t.:11irtion t\) th~~ _:3(t:::~n.1t:.~·\ _:3.gt~n:~ -:):: ;n~:\::"}t-:>r. 

(c) ~~~ ~~ny c-:.x~t.in.t~w.km•·i·n---p~~-r;.. ~:pplk:~-:.t~~!n~ th•~- dt:ty ,:.d .... ,- :~.:-. ,.>A•,.:, ... :.n ... ·: .. ,.:,-::-; ~1.~.- .. :._,t_~ i.:.: ~jj_·::,~k)~x• h~ th,~ 
(}fllc:;) -:1H ink~n:n1li(_:;~ kno\~·n in UH: prrs,x~ ;.,) b(: n~,..1tcri;:1l "tf.: p~1t~:-n~.:~_hJ.ity~ .=33 d:.:'fr:-.._:;"d ~n pi:t.:3~,x;:ph {b) 
... ;'J.;_-; :.<~-A-•. :vt.. , .. ,,-ti:~,:~:),.:..·,,~ .. <. ~~'-:- .. -:.J,,:.,;,~ :) ... ,w ........ ) ~~L ;·.1:~1b .,: . ...:.r ,<\'.>-:. );: ); J)>~~::c. :.L: .. .... 1~: .'.>,:.., 
t;:~.:.i<>HO:~.t or r-'(···i· i;{t.:;-::·.:{;;1t;~_:.:1;;1l ii!S;:.f d~:U:·• <.}f th:.:': 1..x:-:·}t:.n:!~1!.i:..:r: .. ·lr:~·piitt ~1p-p.!i(:al},)n. 

Petitioner Samsung Ex-1004, 0086



Electronic Patent Application Fee Transmittal 

Application Number: 13398641 

Filing Date: 16-Feb-2012 

Method, Apparatus, and System for Energy Efficiency and Energy 
Title of Invention: Conservation Including Power and Performance Balancing Between Multiple 

Processing Elements and/or a Communication Bus 

First Named Inventor/Applicant Name: Travis T. Schluessler 

Filer: David P. McAbee/Rachel Guidarelli 

Attorney Docket Number: P38525X 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Late filing fee for oath or declaration 1051 1 130 130 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Petitioner Samsung Ex-1004, 0087



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Total in USD ($) 130 

Petitioner Samsung Ex-1004, 0088



Electronic Acknowledgement Receipt 

EFSID: 12705974 

Application Number: 13398641 

International Application Number: 

Confirmation Number: 1050 

Method, Apparatus, and System for Energy Efficiency and Energy 
Title of Invention: Conservation Including Power and Performance Balancing Between Multiple 

Processing Elements and/or a Communication Bus 

First Named Inventor/Applicant Name: Travis T. Schluessler 

Customer Number: 59796 

Filer: David P. McAbee/Rachel Guidarelli 

Filer Authorized By: David P. McAbee 

Attorney Docket Number: P38525X 

Receipt Date: 04-MAY-2012 

Filing Date: 16-FEB-2012 

Time Stamp: 14:17:11 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $130 

RAM confirmation Number 550 

Deposit Account 500221 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size(Bytes)/ I Multi I Pages 
Number Message Digest Part /.zip (if appl.) 

Petitioner Samsung Ex-1004, 0089



69045 

1 Miscellaneous Incoming Letter 
P38525X_MP _Communication. 

pdf 
no 1 

4bc071 fl 84f02fcd2033ae4e9a3414049b8e 
7e32 

Warnings: 

Information: 

587150 

2 Oath or Declaration filed P38525X_Fenger_Dec.pdf no 3 
7bab8947a0ed4833d34d1 849139bf89257( 

3702c 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

1708118 

3 Oath or Declaration filed P38525X_Schluessler_Dec.PDF no 3 
7622d8acef89a9b0c2ca 7a79a056617128d 

e7f0c 

Warnings: 

Information: 

30428 

4 Fee Worksheet (5B06) fee-info.pdf no 2 
8592b37bed2e57a732ab46ae7 el 5718ecb 

30680d 

Warnings: 

Information: 

Total Files Size (in bytes) 2394741 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Petitioner Samsung Ex-1004, 0090



UNITED STATES PATENT AND TRADEMARK OFFICE 
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CONFIRMATION NO.1050 

UPDATED FILING RECEIPT 
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Date Mailed: 05/16/2012 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Applicant( s) 
Travis T. Schluessler, Berthoud, CO; 
Russell J. Fenger, Beaverton, OR; 

Power of Attorney: The patent practitioners associated with Customer Number 59796 

Domestic Priority data as claimed by applicant 
This application is a CON of 13/327,670 12/15/2011 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 

If Required, Foreign Filing License Granted: 02/29/2012 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/398,641 

Projected Publication Date: 06/20/2013 

Non-Publication Request: No 

Early Publication Request: No 
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Title 

Method, Apparatus, and System for Energy Efficiency and Energy Conservation Including Power and 
Performance Balancing Between Multiple Processing Elements and/or a Communication Bus 

Preliminary Class 

327 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best 
country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/398,641 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 380 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 620 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 250 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 13 
(37 CFR 1.16(i)) 

minus 20= OR X 60 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 250 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 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 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1250 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** 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 found in the appropriate box in column 1. 
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Doc code: IDS PTOISB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
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 contains a valid 0MB control number. 

Application Number 13398641 

Filing Date 2012-02-16 

INFORMATION DISCLOSURE First Named Inventor I Schluessler, Travis T. 
STATEMENT BY APPLICANT 

Art Unit 2115 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Lee, Thomas C. 

Attorney Docket Number P38525X 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 7558966 2009-07-07 Durham et al. 

2 7818596 2010-10-19 Fenger et al. 

3 7917789 2011-03-29 Fenger et al. 

4 7692457 2010-04-06 To et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20100131781 A1 2010-05-27 Memon et al. 

2 20090007120 A1 2009-01-01 Fenger et al. 
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INFORMATION DISCLOSURE First Named Inventor I Schluessler, Travis T. 
STATEMENT BY APPLICANT 

Art Unit 2115 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Lee, Thomas C. 

Attorney Docket Number P38525X 

3 20060143486 A1 2006-06-29 Lamdan et al. 

4 20110289380 A1 2011-11-24 Wilkerson et al. 

5 20130007475 A1 2013-01-03 Ganesan et al. 

6 20120159264 A1 2012-06-21 Azam et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date 

Document 
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If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 □ 

If you wish to add additional non-patent literature document citation information please click the Add button Add 
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Examiner Signature I I Date Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
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Application Number 13398641 

Filing Date 2012-02-16 

INFORMATION DISCLOSURE First Named Inventor I Schluessler, Travis T. 
STATEMENT BY APPLICANT 

Art Unit 2115 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Lee, Thomas C. 

Attorney Docket Number P38525X 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
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Application Number 13398641 

Filing Date 2012-02-16 
INFORMATION DISCLOSURE First Named Inventor I Schluessler, Travis T. 
STATEMENT BY APPLICANT 

Art Unit 2115 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Lee, Thomas C. 

Attorney Docket Number P38525X 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

~ A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /David P. McAbee/Reg. No. 58104 Date (YYYY-MM-DD) 2013-05-19 

Name/Print David P. McAbee Registration Number 58,104 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 1 hour 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. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Processing Elements and/or a Communication Bus 

First Named Inventor/Applicant Name: Travis T. Schluessler 
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Total Files Size (in bytes) 612522 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Application/Control Number: 13/398,641 

Art Unit: 2115 

DETAILED ACTION 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Page 2 

2. This Office Action is sent in response to Applicant's Communication received 

February 16, 2012 for application number 13/398641. The Office hereby acknowledges 

receipt of the following and placed of record in file: Specification, Drawings, Abstract, 

Oath/Declaration, and claims. 

3. Claims 1 - 13 are presented for examination. 

Drawings 

4. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 

because they do not include the following reference sign(s) mentioned in the 

description: Element 115 cited in [0022] in applicant's specification is not shown in 

the drawings. Corrected drawing sheets in compliance with 37 CFR 1.121 (d) are 

required in reply to the Office action to avoid abandonment of the application. Any 

amended replacement drawing sheet should include all of the figures appearing on the 

immediate prior version of the sheet, even if only one figure is being amended. Each 

drawing sheet submitted after the filing date of an application must be labeled in the top 

margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121 (d). If 

the changes are not accepted by the examiner, the applicant will be notified and 

informed of any required corrective action in the next Office action. The objection to the 

drawings will not be held in abeyance. 

Title 
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5. 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 examiner believes that 

the title of the invention is imprecise. A descriptive title indicative of the invention will 

help in proper indexing, classifying, searching, etc. See MPEP 606.01. However, the 

title of the invention should be limited to 500 characters. 

Claim Rejections - 35 USC§ 101 

6. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 

Claims 6-9 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. 

As per claim 6, the claim recites a "non-transitory medium." Applicant's 

specification defines non-transitory medium to include optical storage medium and 

transitory matter, such as carrier waves, infrared signals, and digital signals. A 

propagated signal cannot properly be classified in any of the statutory categories 

of machine, article of manufacture, process, or composition of matter. Therefore, 

the claimed invention is directed to non-statutory subject matter. 

Double Patenting 

7. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 
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one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 

1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438,164 USPQ 619 

(CCPA 1970); and In re Thorington, 418 F.2d 528,163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 

be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 
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8. Claims 1-13 are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over claim 1-20 of copending Application No. 

13/327,670 in view of Evoy USPAT 5,758,133. 

Instant Application Co-Pending Application 
13/398641 13/327670 
1 . An apparatus for efficient energy 1 . An apparatus for efficient energy 
consumption comprising: an integrated consumption comprising: an integrated 
circuit including, a first core; a circuit including, a first core and a second 
communication bus coupled to the first core, the first and second cores being 
core; a core workload monitor configured asymmetric cores; a workload monitor 
to determine a core workload for the first adapted to dynamically determine a first 
core; a bus workload monitor configured to workload for the first core and a second 
determine a bus workload for the workload for the second core; and a 
communication bus; and balancing control balancing module adapted to dynamically 
adapted to dynamically tune power tune frequency allocation between the first 
allocation between the first core and the core and the second core based on a 
communication bus based on a power limit power limit for the integrated circuit and at 
for the integrated circuit and at least the least the second workload. 
bus workload. 
6. A non-transitory medium including code, 11. A non-transitory medium including 
when executed, to cause a machine to code, when executed, to cause a machine 
perform the energy efficiency operations to perform the energy efficiency operations 
of: receiving a bus workload for a of: receiving a graphics workload activity 
communication bus and a first processing over a period of time of a graphics 
element workload for a first processing processor on an package including a host 
element based on an integrated circuit processor; determining if the package has 
including the communication bus and the reached a thermal design power (TOP) 
first processing element reaching a limit; limit; in response to determining the 
determining if the first processing element package has reached the TOP limit, 
workload indicates the first processing indicating a performance-related limit for 
element is a performance bottleneck; the host processor is to be decreased 
determining if a communication bus is able responsive to the graphics workload 
to accommodate the bus workload; activity over the period of time being 
capping a bus frequency of at least the greater than an activity threshold; 
communication bus in response to indicating a previous performance-related 
determining the first processing element limit for the host processor it to be 
workload indicates the first processing increased in response to the graphics 
element is a performance bottle neck and workload activity over the period of time 
determining the communication bus is able being less than the activity threshold. 
to accommodate the bus workload; and 
increasing a previous cap on bus 
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frequency of at least the communication 
bus in response to determining the first 
processing element workload indicates the 
first processing element is a performance 
bottle neck and determining the 
communication bus is not able to 
accommodate the bus workload. 
10. A method for efficient energy 
consumption comprising: determining a 
processing workload activity for a central 
processor on a package; determining a 
graphics workload activity for a graphics 
processor on the package; determining a 
bus workload activity for a communication 
bus on the package; determining if the 
package has reached a thermal or power 
limit; and in response to determining the 
package has reached the thermal or power 
limit, dynamically balancing power 
between the central processor, the 
graphics processor, and the 
communication bus based on at least the 
graphics workload activity and the bus 
workload activity. 

Page 6 

16. A method for efficient energy 
consumption comprising: determining a 
processing workload activity for a central 
processor on a package; determining a 
graphics workload activity for a graphics 
processor on the package; determining if 
the package has reached a thermal or 
power limit; and in response to 
determining the package has reached the 
thermal or power limit, determining if the 
central processor or the graphics 
processor is a performance bottleneck 
based at least on the graphics workload 
activity, setting a processor performance 
limit for the central processor below a 
previous processor performance limit in 
response to determining the graphics 
processor is the performance bottleneck, 
and setting a graphics performance limit 
for the graphics processor below a 
previous graphics processor performance 
limit in response to determining the central 
processor is the performance bottleneck. 

9. Claim 1 of the co-pending application discloses all of the limitations of the instant 

application except for the limitations regarding a bus and monitoring the bus workload. 

Evoy teaches monitoring the workload of a bus coupled to a core [col. 2 lines 21-

38 and col. 1 line 42: processor bus]. Evoy's power saving and noise reduction method 

alters the frequency of a bus based on the utilization of the bus to run at an optimal 

power consumption and performance. 
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It would have been obvious to one of ordinary skill in the art to combine claim 1 

of the 13/327670 application with Evoy to achieve claim 1 of the instant application 

because they both direct to a reduction of frequency of components for optimized 

performance. Evoy's teaching of altering the frequency of a bus would allow a bus 

connected to a core to reduce power consumption during low bus workloads. The 

reduction of power consumption would allow for more resources to allocate to the cores 

or vice versa, as described in claim 1 of the instant. 

This is a provisional nonstatutory double patenting rejection. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of pre-AIA 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. 

11. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under pre-AIA 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 
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12. Claims 1, 3-6, and 9-13 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Naffziger et al. (hereinafter as Naffziger) PG PUB 2008/0104428, 

and further in view of Evoy USPAT 5,758,133. 

13. As per claims 1 and 10, Naffziger teaches an apparatus for efficient energy 

consumption comprising: an integrated circuit [FIG. 1 module 100] including, 

a first core [FIG. 1 processor 1, 106]; 

a core workload monitor configured to determine a core workload for the 

first core [0013]; and 

balancing control adapted to dynamically tune power allocation on the first 

core based on a power limit for the integrated circuit and at least the workload 

[0013-0014]. 

Naffziger does not teach a communication bus coupled to the first core; a bus 

workload monitor configured to determine a bus workload for the communication bus. 

Specifically, Naffziger determines the workload of a first core and a second core and 

allocates more frequency or power to the higher workload core while decreasing 

frequency to the lower workload core to maintain an overall power consumption. 

However, Naffziger does not explicitly teach a bus connected to a core or a method for 

monitoring a bus workload. 

Evoy teaches a method for monitoring the workload of a bus coupled to a core 

[col. 2 lines 21-38 and col. 1 line 42: processor bus]. Evoy's power saving and noise 

reduction method alters the frequency of a bus based on the utilization of the bus to run 

at an optimal power consumption and performance. 
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It would have been obvious to one of ordinary skill in the art to combine the 

teachings of Naffziger and Evoy because they direct to changing the frequency of 

components for optimized performance. Evoy's teaching of altering the frequency of a 

bus would allow a bus connected to a core taught by Naffziger, to reduce power 

consumption during low bus workloads. The reduction of power consumption in the bus 

would allow Naffziger to allocate more frequency or power to the cores for optimal 

performance. 

Naffziger teaches: 

[0013] The methods and devices described herein overcome the above 
described problems associated with fixed power allocations. In summary, the 
processors 106, 108 indicate their processing requirements to the power 
manager 110, which monitors the power consumption of the entire module 
100. The power manager 110 may then enable the processors 106, 108 to 
change their operating frequencies depending on the available power. As 
an example, the total power available to the module 100 may be one hundred 
watts. The power manager 110 may, by default, allocate fifty watts to each 
processor. At one point, the first processor 106 may be relatively idle and may 
only use thirty watts during this idle period. Accordingly, the first processor 106 is 
operating at its optimal performance using only thirty watts. The second 
processor 108 may be executing a lot of code and may be operating at the 
frequency limit for its fifty watt allocation. Accordingly, the second processor 
108 is not operating optimally, but it could operate optimally if it could 
increase its operating frequency. In order to increase the operating 
frequency of the second processor 108, the power manager 110 may 
allocate power that would otherwise be used by the first processor 106 to 
the second processor 108. The second processor 108 may then increase its 
frequency to correspond to the increased available power. 

[0014] The operating frequency of the first processor 106 is then limited 
because some of its power has been allocated to the second processor 
108. Should the first processor 106 need to increase its operating 
frequency, it will have to do so by way of the power manager 110. For 
example, the first processor 106 may send a signal or the like to the power 
manager 110 indicating that it needs to increase its operating frequency and, 
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thus, needs to use more power. The power manager 110 may then instruct 
the second processor 108 to reduce its power consumption or operating 
frequency so that power may be allocated to the first processor 106. The 
power allocation will shift between the processors 106, 108 until both 
processors are operating at the same fraction of optimal performance. This 
fraction of optimal performance is sometimes referred to as optimability. It is 
noted that optimal performance is achieved when a processor is able to operate 
with the need to increase its operating frequency. 

Evoy teaches: 

[Col. 2 lines 21-38] In accordance with one embodiment of the present invention, 
a method for altering a frequency of a bus based on utilization of the bus is 
disclosed. The method comprises the steps of: monitoring the bus for a 
predetermined number of clock cycles: lowering the frequency that the bus 
runs at if the bus is underutilized: and increasing the frequency that the 
bus runs at if the bus is at or near saturation. The step of monitoring the bus 
may further comprise the steps of: clearing a clock cycle counter; clearing an idle 
bus counter; monitoring the bus during a clock cycle to determine if the bus is 
idle; increasing the clock cycle counter by one; increasing the idle bus counter by 
one if the bus was idle during the bus cycle; comparing the clock cycle counter to 
a preset clock cycle number; monitoring the bus during a next clock cycle for 
idleness if the clock cycle counter is not equal to the preset clock cycle number; 
comparing the idle bus counter to a preset idle bus number to determine if the 
bus was underutilized, nearing saturation or at saturation. 

14. As per claim 3, Evoy teaches the apparatus of claim 1, wherein a core workload 

monitor configured to determine the core workload for the first core includes first 

hardware to track a first number of cycles the first core is active during a period of time 

[col. 3 lines 10-23]. 

15. As per claim 4, Evoy teaches the apparatus of claim 1, wherein the balancing 

control adapted to dynamically tune power allocation between the first core and the 

communication bus based on a power limit for the integrated circuit and at least the bus 
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workload comprises the balancing control, in response to the integrated circuit operating 

at the power limit, being adapted to: 

increase frequency for communication bus and cap frequency for the first 

core in response to the bus workload being greater than a bus workload 

threshold [col. 2 lines 26-27 and col. 3 lines 29-32] and 

decrease frequency for the communication bus and increase the cap 

frequency for the first core in response to the bus workload being less than the 

bus workload threshold [col. 2 lines 25-26 and col. 3 lines 25-28]. 

16. As per claim 5, Naffziger teaches the apparatus of claim 1, the balancing control 

is further adapted to implement a low frequency limit for the communication bus [0018]. 

17. As per claim 6, Naffziger teaches increasing a previous cap on bus frequency of 

at least the communication bus in response to determining the first processing element 

workload indicates the first processing element is a performance bottle neck and 

determining the communication bus is not able to accommodate the bus workload 

[0018]. The remainder of claim 6 is rejected on similar grounds as to claim 1. 

18. As per claim 9, Naffziger teaches the non-transitory medium of claim 6, wherein 

the limit includes a thermal design power limit [0008: limited amount of power]. 

19. As per claim 11, Naffziger and Evoy teach the method of claim 10, wherein 

dynamically balancing power between the central processor, the graphics processor, 

and the communication bus based on at least the graphics workload activity and the bus 

workload activity comprises: 
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determining if the graphics workload activity is greater than a graphics 

activity threshold [Naffziger 0013]; 

determining if there is sufficient room on the communication bus based on 

the bus workload activity in response to determining the graphics workload 

activity is greater than a threshold [Naffziger 0013 and Evoy col. 2 lines 25-26 

and col. 3 lines 25-28]; and 

increasing a maximum allowed frequency for the communication bus in 

response to determining there is not sufficient room on the communication bus 

[Evoy col. 2 lines 26-27 and col. 3 lines 29-32]; and 

decreasing a maximum allowed frequency for the communication bus in 

response to determining there is sufficient room on the communication bus [Evoy 

col. 2 lines 25-26 and col. 3 lines 25-28]. 

20. As per claims 12 and 13, Evoy teaches the method of claims 10 and 11, 

wherein the method is performed in response to execution of privileged level power 

service code [col. 3 lines 11-321
]. 

21. Claims 2 and 7-8 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Naffziger et al. (hereinafter as Naffziger) PG PUB 2008/0104428 in 

view of Evoy USP AT 5,758, 133, and further in view of Borkar et al. (hereinafter as 

Borkar) PHPUB 2007/0074011. 

22. As per claim 2 and 7, Naffziger and Evoy teach the apparatus of claim 1, further 

comprising a second core [FIG. 1 processor 2, 108] and a workload monitor configured 

1 Privileged level power service code refers to tracking active cycles during period of measurements. 
Evoy tracks active cycles during a period of monitoring. 
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to determine a second core workload for the second core [Naffziger 0013], wherein the 

first core includes a host processing core [Naffziger 0006], the second core includes a 

graphics processing core [Naffziger 00062
], and wherein the balancing control is further 

adapted to dynamically tune power allocation between the first core, the second core, 

and the communication bus based on a power limit for the integrated circuit and at least 

the bus workload, the core workload, and the second core workload [Naffziger 0013-

0014 and Evoy Col. 2 lines 21-38]. 

Naffziger and Evoy do not teach a second core workload monitor or the 

communication bus includes a ring interconnect. Naffziger monitors the workload of 

processors through a single power manager, but it would have been obvious to one of 

ordinary skill in the art to have dedicated workload monitors for each core. Evoy teaches 

a communication bus but does not specify that the communication bus is a ringed 

interconnect. 

Borkar teaches another power optimization system utilizing an interconnect to 

link a plurality of cores for fast communication and redistribution of tasks to cores 

[0018]. Borkar teaches a ringed interconnect which is also linked to system memory 

[FIG. 7 interconnect 71 0] [0039]. 

It would have been obvious to one of ordinary skill in the art to combine the 

teachings of Naffziger, Evoy, and Borkar because they direct to achieving optimized 

performance while maintaining a power consumption level. Borkar's teaching of an 

interconnect linking a plurality of cores for redistribution of tasks would allow the 

2 Processors have cores. Naffziger also states that the die could be any device or circuits, but they are 
referred to as processors. Therefore, asymmetric processors or cores of any type using Naffziger's power 
management techniques are anticipated by Naffziger. 
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combination of Naffziger and Evoy to reallocate the workload of cores and perform 

frequency adjustments less often, which would save on power for computations and 

transitioning. 

Borkar teaches: 

[0018] Once a dynamic profile has been created for each core, cores in a many­
core processor may be grouped into different bins according to their 
characteristics. For example, cores with high maximum operating frequency may 
be labeled as fast cores; cores with low power consumption may be labeled as 
low power consumption cores; cores with good trending information may be 
labeled as reliable cores; etc. Based on dynamic profiles and the grouping 
information, the operating system ("OS") or an intermediate software layer may 
allocate a task to those cores that are most suitable for the task. For example, if 
the task requires intensive computation, the task may be assigned to fast cores. 
Once certain cores are selected for the task, the interconnect fabric in the 
many-core processor may be reconfigured to ensure a high level of 
connectivity among the selected cores so that an at least acceptable 
bandwidth and latency across the selected cores may be achieved. 
Additionally, the OS may re-allocate cores to a task in response to changes in 
the environment and the interconnect fabric may be re-configured accordingly. 

[0039] FIG. 7 shows yet another example computing system 700 where a many­
core processor may be used. In system 700, system interconnect 710 that 
connects multiple processors (e.g., 720A, 720B, 720C, and 720D) is a links­
based point-to-point connection. Each processor may connect to the system 
interconnect through a links hub (e.g., 730A, 730B, 730C, and 730D). In some 
embodiments, a links hub may be colocated with a memory controller, 
which coordinates traffic to/from a system memory. One or more processor 
may have many cores. The many core processor(s) may have a dynamic 
profiling apparatus to build a dynamic profile for each core. Dynamic profiles 
may be built through periodic testing initiated by the dynamic profiling apparatus 
itself or through tests initiated by the OS. Each dynamic profile may include 
information on a core's maximum operating frequency, power consumption, 
power leakage, functional correctness, and other parameters. The dynamic 
profile may also include the trending information of these parameters. 
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increasing a previous cap on frequency for one or more processor core in 

response to determining the one or more graphics cores is not a performance 

bottleneck [0014]; 

capping frequency for the one or more processor cores in response to 

determining the first processing element workload indicates the first processing 

element is a performance bottle neck and determining the communication bus is 

able to accommodate the bus workload [0018]. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. Applicant is reminded that in amending in response to a rejection of claims, 

the patentable novelty must be clearly shown in view of the state of the art disclosed by 

the references cited and the objections made. Applicant must also show how the 

amendments avoid such references and objections. See 37 CFR §1.111 (c). 

24. Ananthakrishnan et al. (2013/0061064) dynamically allocates frequency to 

different domains of a processor to meet a power budget. 

25. Burchard et al. (PGPUB 2011/0113274) teaches changing the operating 

frequency of a system on chip device to meet a workload. 

26. Burchard et al. (USPAT 8,185,215) teaches determining the workload of an 

electronic device. 
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27. Lint et al. (PGPUB 2006/0069936) adjusts the performances of processors based 

on received power management requests. 

28. Gupta (PG PUB 2004/0121797) teaches an embodiment where the frequency of 

one processor is increased and the frequency of another processor is reduced. 

29. Donovan (USPAT 8,281,170) determines the frequency of a bus based on the 

number of outstanding requests. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DANNY CHAN whose telephone number is (571 )270-

5134. The examiner can normally be reached on Monday-Friday, 8AM-5PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thomas C. Lee can be reached on 5712723667. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

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). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Amendments to the Specification: 

Please amend the title as shown below: 

A Method, Apparatus, and System for Energy Efficiency and Energy Conservation Including 

Power and Performance Workload-Based Balancing Between Multiple Processing Elements 

and/or a Communication Bus 

Please amend paragraph 23 beginning on page 8 with the following amended paragraph: 

[0023] As depicted, core 101 includes two hardware threads 101a and 101b, which may 

also be referred to as hardware thread slots 101a and 101b. Therefore, software entities, such as 

an operating system, in one embodiment potentially view processor 100 as four separate 

processors, i.e. four logical processors or processing elements capable of executing four software 

threads concurrently. As eluded alluded to above, a first thread is associated with architecture 

state registers 101a, a second thread is associated with architecture state registers 101b, a third 

thread may be associated with architecture state registers 102a, and a fourth thread may be 

associated with architecture state registers 102b. Here, each of the architecture state registers 

(101a, 101b, 102a, and 102b) may be referred to as processing elements, thread slots, or thread 

units, as described above. As illustrated, architecture state registers 101a are replicated in 

architecture state registers 101b, so individual architecture states/contexts are capable of being 

stored for logical processor 101a and logical processor 101b. In core 101, other smaller 

resources, such as instruction pointers and renaming logic in rename allocater logic 130 may also 

be replicated for threads 101a and 101b. Some resources, such as re-order buffers in 

reorder/retirement unit 135, ILTB 120, load/store buffers, and queues may be shared through 

partitioning. Other resources, such as general purpose internal registers, page-table base 

register(s), low-level data-cache and data-TLB [[115]], execution unit(s) 140, and portions of 

out-of-order unit 135 are potentially fully shared. 
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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1. (Currently Amended) An apparatus for efficient energy consumption comprising: 

an integrated circuit including, a first core; 

a communication bus coupled to the first core; 

a core workload monitor configured to determine a core workload for the first core; 

a bus workload monitor configured to determine a bus workload for the communication 

bus; and 

balancing control adapted to receive the bus workload and to dynamically tune power 

allocation between the first core and the communication bus based on a power limit for the 

integrated circuit and at least a comparison between the bus workload and a bus workload 

threshold, the power limit corresponding to a maximum thermal dissipation capacity for the 

integrated circuit. 

2. (Currently Amended) The apparatus of claim 1, further comprising a second core 

and a second core workload monitor configured to determine a second core workload for the 

second core, wherein the first core includes a host processing core, the second core includes a 

graphics processing core, and the communication bus includes a ring interconnect, and wherein 

the balancing control is further adapted to dynamically tune power allocation between the first 

core, the second core, and the communication bus based on [[a]] the power limit for the 

integrated circuit and at least the bus workload, the core workload, and the second core 

workload. 

3. (Canceled) 

4. (Currently Amended) The apparatus of claim 1, wherein the balancing control 

adapted to dynamically tune po\ver allocation between the first core and the communication bus 

based on a power limit for the integrated circuit and at least the bus workload comprises the 
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balancing control, in response to the integrated circuit operating at the power limit, being adapted 

to: 

increase frequency for the communication bus and cap frequency for the first core in 

response to the bus workload being greater than [[a]] the bus workload threshold; 

and 

decrease frequency for the communication bus and increase the ear frequency for the 

first core in response to the bus workload being less than the bus workload threshold. 

5. (Canceled) 

6. (Currently Amended) A non-transitory storage medium including code, when 

executed, to cause a machine to perform the energy efficiency operations of: 

receiving a bus workload for a communication bus and a first processing element 

workload for a first processing element based on an integrated circuit including the 

communication bus and the first processing element reaching a limit; 

determining if the first processing element workload indicates the first processing 

element is a performance bottleneck; 

determining if a communication bus is able to accommodate the bus workload; 

capping a bus frequency of at least the communication bus and a frequency of a second 

processing element in response to determining the first processing element workload indicates 

the first processing element is a perf ormancc bottle neck bottleneck and determining the 

communication bus is able to accommodate the bus workload; and 

increasing a previous cap on bus frequency of at least the communication bus in response 

to determining the first processing element workload indicates the first processing element is a 

performance bottle neck bottleneck and determining the communication bus is not able to 

accommodate the bus workload. 

7. (Currently Amended) The non-transitory storage medium of claim 6, wherein the 

first processing element includes one or more graphics cores, the second processing element 

includes one or more processor cores, the communication bus includes a ring interconnect, and 

wherein the code includes privileged level power service code. 
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8. (Currently Amended) The non-transitory storage medium of claim 7, wherein the 

code, when executed, further causes the machine to perform the operations of: 

increasing a previous cap on frequency for one or more processor core in response to 

determining the one or more graphics cores is not a performance bottleneck; 

capping frequency for the one or more processor cores in response to determining the 

first processing element workload indicates the first processing element is a performance bottle 

neck and determining the communication bus is able to accommodate the bus workload. 

9. (Currently Amended) The non-transitory storage medium of claim 6, wherein the 

limit includes a thermal design power limit. 

10. (Currently Amended) A method for efficient energy consumption comprising: 

determining a processing workload activity for a central processor on a package; 

determining a graphics workload activity for a graphics processor on the package; 

determining a bus workload activity for a communication bus on the package; 

determining if the package has reached a thermal or power limit; and 

in response to determining the package has reached the thermal or power limit, 

dynamically balancing power between the central processor, the graphics processor, and the 

communication bus based on at least the graphics workload activity and the bus workload 

activity, including adjusting a maximum allowed frequency for the communication bus by a 

plurality of steps and adjusting a maximum allowed frequency for the central processor by a step. 

11. (Currently Amended) The method of claim 10, wherein dynamically balancing 

power between the central processor, the graphics processor, and the communication bus based 

on at least the graphics workload activity and the bus workload activity comprises: 

determining if the graphics workload activity is greater than a graphics activity threshold; 

determining if there is sufficient room on the communication bus based on the bus 

workload activity in response to determining the graphics workload activity is greater than a 

threshold; [[and]] 
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increasing [[a]] the maximum allowed frequency for the communication bus in response 

to determining there is not sufficient room on the communication bus; and 

decreasing a maximum allowed frequency for the communication bus in response to 

determining there is sufficient room on the communication bus. 

12. (Original) The method of claim 10, wherein the method is performed in response 

to execution of privileged level power service code. 

13. (Original) The method of claim 11, wherein the method is performed in response 

to execution of privileged level power service code. 

14. (New) The apparatus of claim 1, wherein the balancing control is to receive a hint 

regarding a future workload and to dynamically tune the power allocation further based on the 

hint. 

15. (New) The apparatus of claim 2, wherein the balancing control is to increase a 

frequency of the second core and to reduce a frequency of the first core when the second core is 

to execute a producer thread and the first core is to execute a consumer thread to consume 

information produced by the producer thread. 

16. (New) The apparatus of claim 4, wherein the balancing control is to increase the 

communication bus frequency by a different amount than the first core frequency decrease. 

17. (New) The apparatus of claim 4, wherein the balancing control is to further 

increase frequency for a second core, the second core and the communication bus having power 

planes tied together. 

18. (New) The non-transitory storage medium of claim 6, wherein the code, when 

executed further causes the machine to perform the operations of receiving a hint regarding a 

future workload and dynamically tuning power allocation between the first processing element 

and the second processing element based on the hint. 
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19. (New) The non-transitory storage medium of claim 7, wherein the code, when 

executed, further causes the machine to perform the operations of increasing the frequency of the 

second processing element and reducing the frequency of the first processing element when the 

second processing element is to execute a producer thread and the first processing element is to 

execute a consumer thread to consume information produced by the producer thread. 

20. (New) The non-transitory storage medium of claim 19, wherein the code, when 

executed, further causes the machine to perform the operations of increasing the communication 

bus frequency by a different amount than an amount by which the frequency of the first 

processing element is decreased. 
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REMARKS/ARGUMENTS 

The specification has been amended such that the drawings are co-extensive with the 

specification and thus it is respectfully submitted that the objection to the drawings is overcome. 

Provided herewith is a new title and thus it is respectfully submitted that the objection to 

the title is overcome. 

Provided herewith is a Terminal Disclaimer and thus it is respectfully submitted that the 

non-statutory double patenting rejection is overcome. 

Claims 6-9 have been amended to clarify that the medium is a non-transitory storage 

medium and as such, the § 101 rejection is overcome. 

Pending claims 1, 3-6 and 9-13 stand rejected under 35 U.S.C. §103(a) over U.S. 

Publication No. 2008/0104428 (Naffziger) and further in view of U.S. Patent No. 5,758,133 

(Evoy). Applicants respectfully traverse the rejection. As to claim 1, the art, alone and in 

combination, fails to anywhere teach or suggest the recited balancing control that is adapted to 

receive a bus workload and to dynamically tune power allocation based on a power limit and a 

comparison between the bus workload and a bus workload threshold. 

Here, the Office Action concedes that the primary reference Naffziger fails to anywhere 

address this bus workload matter whatsoever. Instead, reliance is on the secondary reference 

Evoy. However, Evoy fails to teach or suggest the arrangement in claim 1. Rather, all that is 

taught in Evoy is that a bus speed can be reduced based on an idleness of the bus. Yet this 

idleness is not a bus workload determined by a bus workload monitor. Nor is there any teaching 

or suggestion of comparison between a bus workload and a bus workload threshold. 

Furthermore, even when combined the references fail to teach or suggest that this power 

allocation also be based on a power limit that corresponds to a thermal dissipation capacity for an 

integrated circuit. Here, all that the Office Action refers to is paragraphs 13 and 14 of Naffziger, 

which simply teaches that a processor has an available power level. But nothing in the reference 

anywhere teaches or suggests that this corresponds to a thermal dissipation capacity. 

Accordingly, for all these reasons claim 1 and the claims depending therefrom are patentable 

over the cited art. 

Regarding independent claim 6 the art fails to teach or suggest the arrangement of the 

claim. This is the case, at least because even assuming that Naffziger and Evoy are combined, 

there is absolutely nothing to recommend capping both a bus frequency and a frequency of a 
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second processing element in response to determining that a first processing element workload 

indicates that that processing element is a performance bottleneck. Here, neither of the 

references anywhere teach or suggest such capping in response to determination of a 

performance bottleneck. 

Rather in Naffziger all that is taught is that a processor is provided a higher operating 

frequency if it is currently operating at less than a requested frequency for the processor. But 

this does not meet the subject matter regarding performance bottleneck determination. And even 

when combined, this subject matter regarding capping of both bus frequency and other 

processing element frequency is nowhere taught or suggested, in that Evoy simply is concerned 

with bus speed based on bus utilization only, and nowhere addresses anything with regard to 

processing elements, and certainly not any determination of performance bottleneck as set forth 

in the claim. Accordingly, claim 6 and its dependent claims are patentable over the cited art. 

Regarding independent claim 11, the cited art fails to teach or suggest, at least, that a 

maximum allowed frequency for a communication bus is adjusted by multiple steps and a 

maximum allowed frequency for a central processor is adjusted by a step. Here, none of the 

references anywhere teach or suggest any type of step control, and certainly not where one 

adjustment is by multiple steps and another adjustment is by a step. Accordingly, claim 10 and 

its dependent claims are patentable over the cited art. 

New claims 14-20 are patentable for at least the same reasons as the independent claims. 

In view of these remarks, the application is now in condition for allowance and the 

Examiner's prompt action in accordance therewith is respectfully requested. The Commissioner 

is authorized to charge any additional fees or credit any overpayment to Deposit Account No. 20-

1504. 

Date: January 3, 2014 
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1 . 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 
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right, title, and interest. 
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The document was recorded in thP- United States Patent and Trademark Office at 

Reel ______ , Frame-----~ or for which a copy thereof is attached. 
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The undersigned (who /~;::~:-~~ow) is authorized to act on behalf of the assignee. 
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2.0 

3.0 

Certified copies of the priority documents have been received. 

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

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)). 

** See the attached detailed Office action for a list of the certified copies not received. 
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1) ~ Notice of References Cited (PTO-892) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
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Application/Control Number: 13/398,641 

Art Unit: 2115 

DETAILED ACTION 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

2. Claims 1-2, 4, and 6-20 are pending. 

3. Claims 1-2, 4, 6-11, 14-20 have been amended. 

4. Claims 14-20 are new. 

5. This action is Final. 

Claim Rejections - 35 USC § 102 

Page 2 

6. The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 

102 that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country 
or in public use or on sale in this country, more than one year prior to the date of application 
for patent in the United States. 

(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 (c) 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) and the Intellectual Property and High Technology Technical 

Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 

directly or indirectly from an international application filed before November 29, 2000. 

Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 

to the amendment by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 
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7. Claims 1, 4, 10-14, 16-17, and 20 are rejected under pre-AIA 35 U.S.C. 102(b) 

as being anticipated by Barr et al. (hereinafter as Barr) PGPUB 2005/0060594. 

8. As per claim 1, Barr teaches an apparatus for efficient energy consumption 

comprising: an integrated circuit [0028] including, 

a first core [FIG. 1A devices 146 and paragraph 0037]; 

a communication bus coupled to the first core [FIG. 1 A PCI bus 11 0]; 

a core workload monitor configured to determine a core workload for the 

first core [FIG. 1 A frequency manager 158]; 

a bus workload monitor configured to determine a bus workload for the 

communication bus [FIG. 1 A frequency manager 1581
]; and 

balancing control adapted to receive the bus workload and to dynamically 

tune power allocation on the first core based on a power limit for the integrated 

circuit and a comparison between the workload and a bus workload threshold, 

the power limit corresponding to a maximum thermal dissipation capacity for the 

integrated circuit [0056 and 00592
]. 

9. As per claim 4, Barr teaches the apparatus of claim 1, wherein the balancing 

control, in response to the integrated circuit operating at the power limit, being adapted 

to: 

1 Frequency manager 158 monitors the workload of devices connected and the bandwidth requirements 
of the buses [see paragraph 0056 and 0059]. Therefore, the frequency manager monitors device (which 
can be cores) workloads and bus workloads. 
2 The frequency manager allocates a system power or thermal budget according to demands. A device or 
bus that is accessed more often would receive higher clock frequencies than another device or bus that is 
accessed less often, while still maintaining a budget. The bus has a threshold in the form of bandwidth 
requirements. Exceeding the bandwidth means it is accessed often. 
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increase frequency for the communication bus and cap frequency for the 

first core in response to the bus workload being greater than the bus workload 

threshold; [00593
] and 

decrease frequency for the communication bus and increase the 

frequency for the first core in response to the bus workload being less than the 

bus workload threshold [00594
]. 

10. As per claim 10, Barr teaches a method for efficient energy consumption 

comprising: 

determining a processing workload activity for a central processor on a package 

[FIG. 1A devices 146 and 0056, 0059]; 

determining a graphics workload activity for a graphics processor on the package 

[FIG. 1A devices 148 and 0056, 0059]; 

determining a bus workload activity for a communication bus on the package 

[0056 and 0059]; 

determining if the package has reached a thermal or power limit [0059]; and 

in response to determining the package has reached the thermal or power limit, 

dynamically balancing power between the central processor, the graphics processor, 

and the communication bus based on at least the graphics workload activity and the bus 

3 The frequency manager increases the clock frequency of the bus when it is accessed more often and 
limits the frequency of another device or core. 
4 When communication bus is accessed less often, frequency is reallocated. The communication bus 
frequency decreases and the frequency of the device or core increases. 
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workload activity [00595
], including adjusting a maximum allowed frequency for the 

communication bus by a plurality of steps and adjusting a maximum allowed frequency 

for the central processor by a step [0052 and 00596
]. 

11. As per claim 11, Barr teaches the method of claim 10, wherein dynamically 

balancing power between the central processor, the graphics processor, and the 

communication bus based on at least the graphics workload activity and the bus 

workload activity comprises: 

determining if the graphics workload activity is greater than a graphics 

activity threshold [0059]; 

determining if there is sufficient room on the communication bus based on 

the bus workload activity in response to determining the graphics workload 

activity is greater than a threshold [0059]; and 

increasing a maximum allowed frequency for the communication bus in 

response to determining there is not sufficient room on the communication bus 

[0059]; and 

decreasing a maximum allowed frequency for the communication bus in 

response to determining there is sufficient room on the communication bus 

5 The frequency manager determines the workload of several devices that can be processors or graphic 
processors, and their respective buses. The frequency manager allocates power to the devices and 
buses while still maintaining a thermal or power budget. 
6 The frequency manager can select a minimal clock frequency for a device in a single step [0059]. The 
frequency manager can then iteratively select higher clock frequencies for another device or bus until the 
budget is met. 
7 The frequency manager determines the workload associated with each device and bus. If the workload 
of a device or bus is greater than a threshold, it means it is accessed more often. Similarly, if a device or 
bus is accessed less often, it means that the workload is below a threshold. The frequency manager 

Petitioner Samsung Ex-1004, 0178



Application/Control Number: 13/398,641 

Art Unit: 2115 

Page 6 

12. As per claims 12 and 13, Barr teaches the method of claims 10 and 11, wherein 

the method is performed in response to execution of privileged level power service code 

[0042 and 0050]. 

13. As per claim 14, Barr teaches the apparatus of claim 1, wherein the balancing 

control is to receive a hunt regarding a future workload and to dynamically tune the 

power allocation further based on the hint [0063]. 

14. As per claim 16, Barr teaches the apparatus of claim 4, wherein the balancing 

control is to increase the communication bus frequency by a different amount than the 

first core frequency decrease [0052 and 00596
]. 

15. As per claim 17, Barr teaches the apparatus of claim 4, wherein the balancing 

control is to further increase frequency for a second core, the second core and the 

communication bus having power planes tied together [00598
]. 

16. Claim 20 is rejected on the same grounds as claim 16. 

17. Claims 6-7 and 19 are rejected under pre-AIA 35 U.S.C. 102(e) as being 

anticipated by Nakao PG PUB 2011/0310413. 

18. As per claim 6, Nakao teaches a non-transitory storage medium including code, 

when executed, to cause a machine to perform the energy efficiency operations of: 

receiving a bus workload for a communication bus and a first processing 

element workload for a first processing element based on an integrated circuit 

allocates more frequency to buses that are accessed more often and decreases the allowed frequency to 
buses that are accessed less often. 
8 Barr increases or decreases the frequency of the bus based on how often the attached device is used. 
Therefore, the power plane of the attached device (which is a processing unit) and the bus are tied 
together. 
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including the communication bus and the first processing element reaching a limit 

[FIG. 7 S101 and S109, 0084 and 0116]; 

determining if the first processing element workload indicates the first 

processing element is a performance bottleneck [0116 and 0120]; 

determining if a communication bus is able to accommodate the bus 

workload [0118 and 0121]; 

capping a bus frequency of at least the communication bus [FIG. 3 bus 

217] and a frequency of a second processing element [FIG. 3 image processing 

unit 207] in response to determining the first processing element workload 

indicates the first processing element is a performance bottleneck and 

determining the communication bus is able to accommodate the bus workload 

increasing a previous cap on bus frequency of at least the communication 

bus in response to determining the first processing element workload indicates 

the first processing element is a performance bottleneck and determining the 

communication bus is not able to accommodate the bus workload [0119]. 

19. As per claim 7, Nakao teaches the non-transitory storage medium of claim 6, 

wherein the first processing element includes one or more graphics core [FIG. 3 image 

processing unit 207], the second processing element includes one or more processor 

9 The bus is connected to another processing unit as shown in FIG. 3. When it is determined that the 
bottleneck is only at the CPU and that the bus can support the workload, only the CPU's frequency is 
increased. The frequency of the bus and the other components attached to the bus are not increased, 
and are capped to the power that is allocated to them. 
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cores [FIG. 3 CPU 201], the communication bus includes a ring interconnect [FIG. 3 bus 

217], and wherein the code includes privileged level power service code [0262]. 

20. As per claim 19, Nakao teaches the non-transitory storage medium of claim 7, 

wherein the code, when executed, further causes the machine to perform the operations 

of increasing the frequency of the second processing element and reducing the 

frequency of the first processing element when the second processing element is to 

execute a producer thread and the first processing element is to execute a consumer 

thread to consume information produced by the producer thread [FIG. 3 and 005010
]. 

Claim Rejections - 35 USC § 103 

21. The text of those sections of Title 35, U.S. Code not included in this action can 

be found in a prior Office action. 

22. Claim 2 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

Barr et al. (hereinafter as Barr) PGPUB 2005/0060594, and further in view of Borkar et 

al. (hereinafter as Borkar) PHPUB 2007/0074011. 

23. As per claim 2, Barr teaches the apparatus of claim 1, further comprising a 

second core [device 148 and paragraph 0037] and a second core workload monitor 

configured to determine a second core workload for the second core [FIG. 1 A frequency 

manager 158], wherein the first core includes a host processing core [0037], the second 

core includes a graphics processing core [004811
], and wherein the balancing control is 

further adapted to dynamically tune power allocation between the first core, the second 

10 The image processing unit is connected to the CPU through the bus. The image processing unit is 
responsible for the processing of images, directed by the CPU. Therefore, the image processing unit 
consumes the thread while the CPU produces the thread. 
11 Paragraph 0049 indicates that the device can be a graphics processor or controller. 
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core, and the communication bus based on a power limit for the integrated circuit and at 

least the bus workload, the core workload, and the second core workload [0059]. 

Barr do not teach the communication bus includes a ring interconnect. Barr 

dynamically allocates frequency and power between a device and another device and 

its bus, while maintaining a power or thermal budget [0059]. However, Barr does not 

teach that the bus is a ring interconnect. 

Borkar teaches another power optimization system utilizing an interconnect to 

link a plurality of cores for fast communication and redistribution of tasks to cores 

[0018]. Borkar teaches a ringed interconnect which is also linked to system memory 

[FIG. 7 interconnect 71 0] [0039]. 

It would have been obvious to one of ordinary skill in the art to combine the 

teachings of Barr and Borkar because they direct to achieving optimized performance 

while maintaining a power consumption level. Borkar's teaching of an interconnect 

linking a plurality of cores for redistribution of tasks would allow Barr to reallocate the 

workload of devices and perform frequency adjustments less often, which would save 

on power for computations and preparation of frequency transitioning. 

24. Claims 8-9 and 18 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Nakao PGPUB 2011/0310413, and further in view of Barr et al. 

(hereinafter as Barr) PGPUB 2005/0060594. 

25. As per claim 8, Nakao teach the non-transitory storage medium of claim 7, 

wherein the code, when executed, further causes the machine to perform the operations 

of: 

Petitioner Samsung Ex-1004, 0182



Application/Control Number: 13/398,641 

Art Unit: 2115 

Page 1 0 

capping frequency for the one or more processor cores in response to 

determining the first processing element workload indicates the first processing 

element is a performance bottle neck and determining the communication bus is 

able to accommodate the bus workload [0121 ]. 

Nakao determines if the processing element is a performance bottle neck and 

also determines if the communication bus is able to support the workload. If the 

processing element is a bottleneck and the bus is not too slow, only the frequency of the 

processing element is increased [0121 ]. The frequency of the bus and other 

components connected to the bus are not increased, and thus, they are capped. 

Nakao does not teach increasing a previous cap on frequency for one or more 

processor core in response to determining the one or more graphics cores is not a 

performance bottleneck. Nakao does not increase the cap of a processing unit if a 

graphic processing unit is not a bottleneck. 

Barr teaches increasing the cap of a processing unit if a graphic processing unit 

is not a bottleneck. Barr teaches devices connected to the PCI bus that can be 

processing units or graphic controllers [0049]. Barr further teaches reallocation of 

frequency based on how often a device is accessed [0059]. If a graphic controller is not 

a bottleneck, it is not accessed as often and its frequency is decreased. A processing 

unit is accessed more often and therefore, its frequency cap is increased. 

It would be obvious to one of ordinary skill in the art to combine the teachings of 

Nakao and Barr because they both direct to increasing the frequency of a bottlenecked 

unit. Barr's teachings would allow Nakao to allocate even more frequency resources to 
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the bottlenecked unit by reducing the frequency resources of a less commonly used 

component. 

26. As per claim 9, Nakao teach the non-transitory storage medium of claim 6. 

Nakao does not teach wherein the limit includes a thermal design power limit. 

Nakao's frequency allocation method does not explicitly mention a thermal limit. 

Barr teaches another frequency allocation method having a thermal or power 

limit [0059]. Barr teaches a thermal budget that has to be maintained. 

It would be obvious to one of ordinary skill in the art to combine the teachings of 

Nakao and Barr because they both direct to increasing the frequency of a bottlenecked 

unit. Barr's teachings would allow Nakao to redistribute frequency resources when a 

maximum frequency allocation is reached. 

27. As per claim 18, Nakao teaches the non-transitory storage medium of claim 6. 

Nakao does not teach wherein the code, when executed further causes the 

machine to perform the operations of receiving a hint regarding a future workload and 

dynamically tuning power allocation between the first processing element and the 

second processing element based on the hint. 

Barr teaches receiving an indication of a future workload and dynamically tuning 

power allocation between the processing elements. Specifically, Barr determines an 

expected demand and reallocates a system's power or thermal budget [0063]. 

It would be obvious to combine the teachings of Nakao and Barr because they both 

direct to increasing the frequency of a bottlenecked unit. Barr's teachings would allow 

Nakao to adjust the frequency allocation based on expected workload. 
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28. Claim 15 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

Barr et al. (hereinafter as Barr) PGPUB 2005/0060594 in view of Borkar et al. 

(hereinafter as Borkar) PHPUB 2007/0074011, and further in view of Nakao PGPUB 

2011/0310413. 

29. As per claim 15, Barr and Borkar teach the apparatus of claim 2. Barr and 

Borkar teach increasing the frequency of one processing unit in a device while reducing 

the frequency of another less commonly used processing unit in another device to 

maintain a thermal or power budget [Barr 0049 and 0059]. 

Barr and Borkar do not teach the second core is to execute a producer thread 

and the first core is to execute a consumer thread to consume information produced by 

the producer thread. Specifically, Barr and Borkar do not teach that a processing device 

attached to the bus produces a thread for another processing device attached to the 

bus to consume. 

Nakao teaches the a processing unit producing a thread for another processing 

unit to consume. The image processing unit is connected to the CPU through the bus 

[FIG. 3]. The image processing unit is responsible for the processing of images, directed 

by the CPU [0050]. Therefore, the image processing unit consumes the thread while the 

CPU produces the thread. 

It would have been obvious to combine the teachings of Barr, Borkar, and Nakao 

because they direct to optimizing performance through frequency control. Nakao 

teaches that the devices used by Barr can generate threads for other connected 

devices to execute. 
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30. Claims 1 has been amended to incorporate the limitation of "a comparison 

between the bus workload and a bus workload threshold, the power limit 

corresponding to a maximum thermal dissipation capacity for the integrated 

circuit." 

31. Claim 6 has been amended to incorporate the limitation of "capping a bus 

frequency of at least the communication bus and a frequency of a second processing 

element." The prior art used in the previous Office action only limited or capped one 

component, but did not cap both the bus and a second processing element. 

32. Claim 10 has been amended to incorporate the limitation of "including adjusting 

a maximum allowed frequency for the communication bus by a plurality of steps, 

and adjusting a maximum allowed frequency for the central processor by a step." 

33. Applicant's arguments, see pages 8 and 9, filed January 3, 2014, with respect to 

the rejection(s) of claim(s) 1, 6, and 10 under U.S.C. 103(a) have been fully considered 

and are persuasive. Therefore, the rejection has been withdrawn. However, upon 

further consideration, a new ground(s) of rejection is made in view of newly found prior 

art. 

Conclusion 

34. Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.0?(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 
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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 inquiry concerning this communication or earlier communications from the 

examiner should be directed to DANNY CHAN whose telephone number is (571 )270-

5134. The examiner can normally be reached on Monday-Friday, 8AM-5PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thomas C. Lee can be reached on 5712723667. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

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). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/DANNY CHAN/ 
Examiner, Art Unit 2115 

/THOMAS LEE/ 

Supervisory Patent Examiner, Art Unit 2115 
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! L ........ J ................... ! [w o rk$1 I oad$1 ................................................................ ! l USPA T j L ..................... J ................. H....................... j r 'LJ191 i (balanc$3 or budget$3 or allocat$5 or i US- :DR '[OFF 12014/03/11, 
i ! ! shift$5) with (bus or buses) near5 power ! PGPUB; ! ! ! 20:06 ! 
I i i i USPAT i i i i 

i ! ! shift$5) with (bus or buses) near2 ! PGPUB; ! ! ! 20:06 ! 
llss 'LJ55 ! (balanc$3 or budget$3 or allocat$5 or ! US- !DR '[OFF I 2014/03/11' 

I ............ ! ..................... ! power$3 .......................................................................... J USPAT .. ! ........................ ! ................... ! .......................... ! r 'Di (balanc$3 or budget$3 or allocat$5 or ! US- !DR '[OFF 12014/03/11' 

1 ............ I .................. J ~~:!(i3w;i~h (~osr~;1 ~i:~;~ .near5 ................ J ~~~~; 1 ........................ I ................ J 20:07 ............. I 

'[810 'Di (balanc$3 or budget$3 or allocat$5 or ! US- !DR '[OFF 12014/03/11' 

1 ............ I ..................... I ~~:!(i3 w;i~h (~~~v~;$~uses) .. near5 ................ J ~~~~; 1 ........................ 1 ................... 120: 07 ............. I 

lrJLJ ~=~~!;!l~~ !~;;$~'~:~~;~11~~~~$5 or _I~~~; ID□ ~~1;;03/111 

, , , , PGPUB·, , i 20·09 , 11s12 'Do r1 and "713"/$.ccls. I US- 'DR '[OFF 12014/03/11: 

I ............. I ..................... 1 ............................................................................................... USPAT ·.1 ......................... 1.............I ......................... 1 
, , , , PGPUB·, , i 09·21 , l[S13 '15706 r3/320.ccls. US- 'DR '[OFF 12014/03112' 

1 ............. 1 ..................... 1 ............................................................................................... USPAT ·.1 ......................... 1.............I ......................... 1 
i ! ! ! PGPUB· ! ! ! 09·21 ! 
11s14 'Dl1339864t" : us. 'DR '[OFF 12014103112' 

1 ............. 1 j ........................................................................................... 1.uSPAT'l ......................... 1 ................... 1 ...... · I 

list 5 'Di S14 and bus$2 near5 frequency i US- :DR ![OFF I 2014/03/12' 
i i i i PGPUB· i i i 09·21 i 

! ............. 1 ..................... 1 ............................................................................................. l USPAT'.1 ......................... 1 ................... 1 .......................... 1 
list 6 'Di S14 and bus$2 same process$3 near3 i US- :DR ![OFF I 2014/03/12; 
! ! ! element$1 ! PGPUB; ! ! ! 09:35 ! 
i i i i USPAT i i i i 

l[st7 l32582 I (balanc$3 or budget$3 or allocat$5 or i US- iDR lOFF I 2014/03/12i 
i i i shift$5) with (bus or buses) i PGPUB; i i i 10: 13 i 
! ! ! ! USPAT ! ! ! ! 

l[st8 r400 I S17 with (power or frequenc$3) I US- iDR lOFF I 2014/03/12i 
' ' i i PGPUB·' ' i 10·14 ' I I I I USPAT, I I I . I 
11s19 :LJ609 rs and 7$2/$.ccls. I US- :DR lOFF 12014/03/12: 
! ! ! ! PGPUB·! ! i 10•14 ! 

1 ............. 1 ............... 1 ............................................................................................... USPAT'I ........................ I ............. 1 ........................ : 

! ! ! ! PGPUB·! ! i 10·18 ! 
r□ 'LJ61 ! bus$2 near2 work$1 load$1 ! US- !DR '[OFF I 2014/03/12: 

1 ............ : ..................... 1 .............................................................................................. ..1 USPAT'I ........................ : ................... ! ...... · ................... : 
! ! ! ! PGPUB·! ! i 10·18 ! 
11821 'LJ42 !S20and@ad<"20111215" !US- !DR '[OFF 12014/03/12: 

1 ............ : ..................... 1 .............................................................................................. ..1 USPAT'I ........................ : ................... ! ...... · ................... : 
! i i i PGPUB•i i i 10·18 i 
r2 'LJ42 i S21 and @ad<"20111215" ! US- !DR '[OFF 12014/03/12: 

1 ............ 1 ..................... 1 ............................................................................................. J USPAT, 1 ........................ 1 ................... 1 ...... · ................... 1 

i i i i PGPUB•i i i 10·24 i 
r3 'LJ386 i S19 and @ad<"20111215" ! US- !DR '[OFF 12014/03/12: 

I .......... ...I ..................... 1 ............................................................................................. ..1 USPAT'_I ...................... ...! ................... ! ..... · ................ ...! 
r4 'LJ673 i (balanc$3 or budget$3 or allocat$5 or ! US- !DR '[OFF I 2014/03/12: 
i ! ! shift$5) near5 (power or frequenc$3) ! PGPUB; ! ! i 10:25 ! 
! .......... ...! .................. ...! with__(bus. or .. busest .............................................. J USPAT .J ...................... ...! ................ ...! ........................ ..! 
1rS25 j~46 11S24 and 7$2/$.ccls. 11us- j~R jlOFF !12014/03/12j 
, , , i PGPUB·i , i 10·26 , 
i ; : \ ,; ; : . ; 
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II :l H :lUSPAT :l :l H : 
1[526 :LJo3 I S25 and @ad<"20111215" I US- iDR :[OFF 12014/03/12: 
I I I I PGPUB·I I l 10-26 I 

1 ............ l ..................... l .............................................................................................. J USPAT, l ........................ l ................... ! ...... · ................... l 
I : I shift$5) near5 (power or frequenc$3) I PGPUB;: : j 10:29 : 
1[527 'LJ148 I (balanc$3 or budget$3 or allocat$5 or I US- !DR '[OFF I 2014/03/12: 

1 ............ : .................. J near8__(bus. or .. busest ............................................ J USPAT .. : ........................ : ................ J .......................... : 
I i i i PGPUB•i i i 10-29 i 
rB 'LJ85 11527 and 7$2/$.ccls. : US- 'DR '[OFF 12014/03/12: 

I ............ I ..................... 1 ................................................................................................ USPAT'l ........................ 1 ................... 1 ...... · ................... 1 

I i i i PGPUB•i i i 10-29 i 
r9 'LJ64 !S28and@ad<"20111215" !US- !DR '[OFF 12014/03/12: 

1 ............ I ..................... 1 .............................................................................................. ..1 USPAT, 1 ........................ 1 ................... 1 ...... -................... 1 

l[SJO 'D6 ! trade$1off near5 (bus or buses) with I US- !DR '[OFF I 2014/03/12; 
I : ! (power or frequenc$3) ! PGPUB;: : i 14:51 : 
I __________ j ___________________ j ---------------------------------------------------------------------------------------------__! USPA T __: ______________________ j _________________ j ________________________ __: 
l[S31 :~l("2005/0044440").URPN. !IUSPAT :~:,OFF i 2014/03/12: 

I """""'":L""""""""'j""""""""""""""""""""""""""""""""""""""""""""""'"i """"""""":L""""""""""'"i """"""""'" i 15: 00 """""'": 
l[S32 1□!I("2005/0044442").URPN. !IUSPAT !~:[OFF i 2014/03/12! 
1 ............ : ..................... 1 ................................................................................................ 1 ................. :L. ...................... .i ................... ! 15:oo ............. : 
l[S33 1□!I("2005/0060594").URPN. !IUSPAT !~:[OFF i 2014/03/12! 
1 ............ : ..................... 1 ................................................................................................ 1 ................. :L. ...................... .i ................... ! 15:oo ............. : 

i[S34 1□!I(10/646079).APP. I USPAT; !r==JR ![OFF i 2014/03/12! 
I i i i USOCR i i i 15·02 i 

i S35 ; 32 i (" 20040139363" I "5560022" "563011 0" US- ; OR ; OFF i 2014/03/12; 
I i ii "5630148" I "5664165" I "5745375" I !PGPUB;: i !15:02 i 
I i i "5754867" I "5790877" I "5815734" I i USPAT; i i i i 
I i i "5918061" I "5930496" I "5964879" I i USOCR i i i i 
I : I "6010201" I "6073244" I "6134621" I I : : I : 
I : I "6185692" I "6211115" I "6295568" I I : : I : 
I I I "6484222" I "6510473" I "6513124" I I I I I I 
I : I "6564279" I "6714890" I "6763478" I I : : I : 
I : I "6772263" I "6782438" I "6948020" I I : : I : 
I i i "6954813" I "6963990").PN. OR i i i i i 
I : i ("7206960"). URPN. i : : i : 
l[S36 1□!I(10/646099).APP. i USPAT; !r==JR ![OFF i 2014/03/12! 
i i i i USOCR i i i 15·03 i 

i S37 ; 29 i (" 20040139363" I "5560022" "563011 0" ; US- ; OR ; OFF i 2014/03/12; 
I i ii "5630148" I "5664165" I "5745375" I jPGPUB;: i j15:03 i 
I i i "5754867" I "5790877" I "5815734" I i USPAT; i i i i 
I : j "5918061" I "5930496" I "6070207" I i USOCR: : i : 
I : I "6073244" I "6134621" I "6185692" I I : : I : 
I I I "6211715" I "6295568" I "6484222" I I I I I I 
I : I "6510473" I "6513124" I "6564279" I I : : I : 
I : I "6714890" I "6763478" I "6772263" I I : : I : 
I : I "6782438" I "6948020" I "6954813" I I : : I : 
I : i "6963990").PN. OR ("7146519").URPN. i : : i : 
l[S38 !~I("2005/0044440").URPN. !IUSPAT !~:[OFF i 2014/03/12! 
1 ............ 1 .................. ..l .............................................................................................. ..! ................. l ........................ i ................. J 15:03 ............. : 

I i i "20080082779" I "20090006781" I i PGPUB; i i i 15:03 i 
r ,0 i ("20050044440" I "20080016308" I I US- !□R rFF 12014/03/12, 

I """""___I """""""""'"I ::~~~~~~;?)~~~: __ b·:~.~1~:~·1 ~") .URPN. ____ J ~~~~J """""""""""J """""""'" l """""""""""""' 
l[S40 i□!l(10/646078).APP. i USPAT; :r==JR :[OFF i 2014/03/12: 
I I I I USOCR I I I 15:03 I 

lr&11 ins i-("20040139363" I "5560022" "5630110", US- inR rFF i2014/03/12i 
I I !I "5630148" I "5664165" I "5745375" I PGPUB;! I !15:03 I 
I i i "5754867" I "5790877" I "5815734" I USPAT; i i i i 
t ; : ; ; : ; 
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II :l H :lUSPAT :l :l H : 
t3J6 iLJ86 t75 and "713"/$.ccls. I US- i□R i[OFF l2014/03/13i 
I : I I PGPUB·: : i 09-23 : 
11 J I USPAT'I J J I 

I : I I PGPUB·: : i 09·23 : 
11s77 ILJ23 t75 and "713"/3$.ccls. I US- l□R IIOFF 12014/03/131 

11 J I USPAT'I I J I 

I i i i PGPUB· i i i 09·25 i 
lS,8 r 7090 llbus near2 (dock$1) I US- l□R IIOFF I 2014/03/131 

I ............ I ..................... 1 ................................................................................................ USPAT'l ........................ 1 ................... 1 ...... · ................... 1 

I : : with power$3 : PGPUB;: : j 09:25 : 
ls,g 112203 I "same" nerar3 frequenc$3 with differ$5 I US- l□R IIOFF I 2014/03/131 

I """""": ____________________ _I ______________________________________________________________________________________________ __I USPAT __ : """""""""""": _________________ j """"""""""""": 

' , , i PGPUB·, , i 09·25 , ro l□r8 and S79 I US- l□R IIOFF I 2014/03/131 

l_l_l~luSPAT'j_l_l_._l 

i i i i PGPUB· i i i 09·26 i 
l[S81 ILJ02 raff~ger-sam$.in. I US- l□R IIOFF 12014/03/131 

1 ............. 1 ..................... 1 ............................................................................................... USPAT ·.1 ......................... 1.............I ...... ................... 1 

, , , i PGPUB·i , i09·26 , r l□r1 and 8'8 I US- l□R IIOFF 12014/03/131 

1 ............. 1 ..................... 1 ............................................................................................... USPAT ·.1 ......................... 1.............I ......................... 1 
11S83 1140558 ltrequenc$3 with differ$5 with power$3 I US- l□R IIOFF 12014/03/131 
i i i i PGPUB·i i i09·27 i 

! """""'" I ___________________ J """"""""""""""""""""""""""""""""""""""""""""""" I _USPA T,' I _________________________ I ___________________ ! ______ ·""""""""'"I 
11S84 ILJO? 118'8 and S83 I US- l□R IIOFF 12014/03/131 
i : I I PGPUB·i i io9·28 i 

1 ............. 1 ..................... 1 ............................................................................................. USPAT'l ......................... 1 ................... 1 ...... · ................... 1 
11S85 1115882 I frequenc$3 near6 differ$5 near4 US- l□R IIOFF I 2014/03/131 
I : I power$3 I PGPUB;: : j 09:28 : 
I : I I USPAT : : i : r iLJ24 r8andS85 ius. i□R lOFF l2014/03/13i i i i i PGPUB· i i i 09·28 i 
I I I I USPAT, I I I . I r i□1 11S86 and "713"/3$.ccls. I US- i□R lOFF l2014/03/13i i i i i PGPUB·i i !09-29 i 
I I I I USPAT, I I I . I r i□s I relation$5 nears (CPU or core$! or I US- i□R i[OFF l2014/03/13i 
i : ! processor$1) near3 (frequenc$3 or ! PGPUB;: : ! 10:33 : 

!□!DI clock$1 )__ near5__(bus_ or_ buses)__ __________________________ I USPAT JD!□l ________________________ j 
i S89 : 0 ! (revers$3 ord invers$3 or opposit$3) ! US- : OR : OFF ! 2014/03/13! 
I : I near5 (relat$3 or relation$5) near5 (CPU I PGPUB;: : j 10:47 : 
I : I or core$1 or processor$1) near3 I USPAT : : j : 
I : I (frequenc$3 or clock$1) near5 (bus or I : : j : 
I _____________ : _____________________ ! buses) _________________________________________________________________________________ ! __________________ : _________________________ : ___________________ l __________________________ : ro IOI (revers$3 ord invers$3 or opposit$3) I US- :DR IIOFF 12014/03/131 I : I near5 (relat$3 or relation$5) with (CPU orl PGPUB;: : j 10:50 : 
I : I core$1 or processor$1) near3 I USPAT : : j : 
I : I (frequenc$3 or clock$1) with (bus or I : : j : 
I i ! buses) i i i ! i 

rt i□1 (revers$3 ord invers$3 or opposit$3) ! US- !DR IOFF l2014/03/13i I : I near5 (relat$3 or relation$5 or ratio$3) I PGPUB;: : j 10:50 : 
I : I with (CPU or core$1 or processor$1) I USPAT : : j : 
I : ! near3 (frequenc$3 or clock$1) with (bus ! : : ! : 
I i i or buses) i i i i i 
' ' ' ' ' ' ' ' 

r2 1_n4 I (revers$3 ord invers$3 or opposit$3) US- i_nR i_lOFF I 2014/03/131 
! : ! near5 (relat$3 or relation$5 or ratio$3) PGPUB;: : i 10:51 : 
I : I with (CPU or core$1 or processor$1) with USPAT : : j : 
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I[ :1 :~(frequenc$3 or clock$1) with (bus or :1 :1 :1 !l : 
I i I buses) I i i ! i 

r3 i□32 i (ratio$3 or relat$3 or relation$5) near5 i US- iDR rFF i 2014/03/13i 
I : I (CPU or core$1 or processor$1) near3 I PGPUB;: : j 10:52 : 
I : i (frequenc$3 or clock$1) near5 (bus or i USPAT : : i : 
I i ! buses) i i i ! i 

IIS94 i□g !IS93 and 713/3$.ccls. i US- iDR lOFF !2014/03113i 
i i i i PGPUB· 1 : i 10·53 : 
I I I I USPAT, I I I . I ,-·---·-·--· r '099 i (trad$5 or transfer$5 or exchang$5) i US- :DR '[OFF I 2014/03/13! 
I : i near5 (power or frequenc$3) with (bus or i PGPUB;: : i 11: 18 : 
i : ! buses) with ( core$1 or CPU$1 or ! USPAT : : ! : 
I i i processor$1) i i i i i r i□s r5and713/3$.ccls. ius. iDR iloFF i2014103113i I i i i PGPUB· i i i 11 · 19 i 
11 J I USPAT'I J J I 

I : ! processor$1) near3 (frequenc$3 or ! PGPUB;: : i 11 :29 : 
r7 !LJ50 i between near5 (CPU or core$1 or i US- :DR ![OFF I 2014/03/13! 

I ____________ : __________________ j cl ock$1) __ near 5 _ (bus __ or _buses) __________________________ J USPA T __ : ------------------------ : ________________ j -------------------------- : 

I i i i PGPUB· i i i 11 ·29 i 
rB !□5 IIS97 and 713/3$.ccls. i US- !DR ![OFF 12014/03/13! 

I ............ I ..................... 1 ................................................................................................ USPAT'l ........................ 1 ................... 1 ...... · ................... 1 rg !□2 i (CPU or core$1 or processor$1) near3 i US- :DR ![OFF I 2014/03/13! 
I : i (frequenc$3 or clock$1) near5 (bus or ! PGPUB;: : i 11 :36 : 
I __________ j __________________ j buses)__near5_ (factor$\ or _scal$3) _________________ J USPAT __: ______________________ j ________________ j ________________________ __: 
I1S100 !122935 I between nears (frequenc$3 or clock$!) ! US- !DR ![OFF I 2014/03/13! 
I : ! near3 generat$3 ! PGPUB;: : i 11 :54 : 
I __________ j ___________________ j ---------------------------------------------------------------------------------------------__! USPA T __: ______________________ j _________________ j ________________________ __: 
l[stot II8617715 I (ratio$3 or relat$3 or relation$5 or US- !DR IIOFF 12014/03/13! 
I : i factor$3) between near5 (frequenc$3 or i PGPUB;: : i 11 :55 : 
I ____________ _: _____________________ i cl ock$1 ) __ n ear3 _ generat $3 ____________________________________ J USPA T _ _: ________________________ _: _________________ j _________________________ _: 
IIS102 ll2866 I (ratio$3 or relat$3 or relation$5 or I US- !DR IIOFF 12014/03/13! 
I : i factor$3) with between near5 i PGPUB;: : i 11 :56 : 
! _____________ : ____________________ j (freq u enc$3 __ or __ cl ock$1 )__ n ear3 _ gen er at $3 j _USPAT __ : -------------------------: ___________________ ! --------------------------: 
IIS103 !□3 r02 and 713/3$.ccls. i US- !DR ![OFF )2014/03/13! 
i i i i PGPUB· i i i 11 ·56 i 

1 ............. 1 j ........................................................................................... 1.uSPAT'l ......................... 1 ................... 1 ...... · I 

list 04113678 I between nears (frequenc$3 or clock$!) US- !DR IIOFF I 2014/03/13! 
I : i near3 generat$3 same power i PGPUB; : : i 11 : 58 : 
I i i i USPAT i i i i 

IIs105 i□1 r04 and 713/3$.ccls. i US- iDR lOFF !2014/03113i 
i i i i PGPUB· i : i 11 ·58 : 
I I I I USPAT, I I I . I 
l[s106 iLJB5 I bus near2 (clock$1) and clock$3 near3 I US- iDR lOFF I 2014/03/13i 
I : i generators i PGPUB; : : i 12: 06 : 
I i i i USPAT i i i i 

IIS107 i□4 r06 and 713/3$.ccls. i US- iDR lOFF l2014/03113i 
I i i i PGPUB·i i i 12·06 i 

1 ............. 1 ............... 1 ............................................................................................... USPAT'I ........................ I ............. 1 ........................ : 
rOB '063 i bus near2 (clock$1) and clock$3 near3 i U& :DR rFF 12014/03/13! 
i : ! generators and (balanc$3 or budget$3 or ! PGPUB;: : ! 12: 15 : 
I : ! allocat$5 or distribut$5) same (power or ! USPAT : : i : 
I ____________ : ____________________ _! frequenc$3)__ ________________________________________________________________ J _________________ : ------------------------: _________________ j --------------------------: 

I i i i PGPUB•i i i 12·15 i 
118109 !DB rOB and 713/3$.ccls. i US- !DR ![OFF 12014/03/13! 

1 ............ 1 ..................... 1 ................................................................................................ USPAT.'1 ........................ 1 ................... 1 ...... · ................... 1 
IIs110 il4 llbus near2 (clock$1) and borrow$3 near5 IIU& ilOR ilOFF II2014/03/13j 
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II :l H :lUSPAT :l :l H : 
l[S212 i[66463 I wait$3 near2 (core$1 or GPU$1 or CPU$1 I US- iDR rJFF I 2014/03/2t 
I : I or process$3) I PGPUB;: : j 18:33 : 
I : I I USPAT : : i : 

I i i i PGPUB·i i i 18·33 i 
l[S213 'LJ60 'IS212 with frequenc$3 : US- 'DR '[OFF 12014/03/27' 

11 J I USPAT'I I J I 

I i i i PGPUB•i i i 18·33 i 
r14 'LJ27 IIS213 and "713"/$.ccls. : US- 'DR '[OFF 12014/03/27' 

1 ............ 1 ..................... 1 ................................................................................................ USPAT'l ........................ 1 ................... 1 ...... · ................... 1 

I i i i PGPUB•i i i 18·34 i 
r15;□7 IIS214 and (bus or buses) : US- 'DR '[OFF 12014/03/27' 

1 ............ 1 ..................... 1 ................................................................................................ USPAT'l ........................ 1 ................... 1 ...... · ................... 1 

i i i i PGPUB•i i i 18·35 i 
rrn:□o llS213 same (bus or buses) I US- 'DR '[OFF 12014/03/27' 

l_l_l~luSPAT'j_l_l_._l 
l[S217 ll2260 I (halt$3 or sta11$3) near2 (core$1 or US- IDR IIOFF I 2014/03/271 
I : i GPU$1 or CPU$1 or process$3) same i PGPUB;: : i 18:40 : 
I ............ .! .................... .! (bus.or.buses l.. ........................................................... J USPA T . .! ........................ .! ................. j ......................... .! 
l[S218 l□o i (halt$3 or stall$3) near2 ( core$1 or ! US- :DR IIOFF I 2014/03/271 
I : i GPU$1 or CPU$1 or process$3) with i PGPUB;: : i 18:41 : 
I ............ .! .................. ___! freq u en c$3. same. (bus .. or.buses) .................... ..! USPA T .J ........................ .! ................. j ......................... .! 
r19 IDI bus with until near3 (core$1 or GPU$1 or i US- :DR IIOFF 12014/03/271 
I : i CPU$1 or process$3) near3 finish$3 with i PGPUB;: : i 18:47 : 
! ............. : .................... .! frequenc$3 ...................................................................... i .USPAT .. : ......................... : ................... ! .......................... : 

r201□6 i bus with until near3 (core$1 or GPU$1 or i US- :DR IIOFF 12014/03/271 
I : i CPU$1 or process$3) with frequenc$3 i PGPUB;: : i 18:4 7 : 
I i i i USPAT i i i i 

r1 i□2 i (zero$1sum or zero$3 near3 sum$3) with! U& !DR iloFF l2014/04/02i 
I : i (bus or buses) i PGPUB;: : i 14: 18 : 
I i i i USPAT i i i i 

l[S222 ir7 frequenc$4 with bid$3 with (bus or i US- i~j[oFF I 2014/04/02i 

I IL ................ ..J buses) I ~~~~t .................... ..J 115:46 I 
r3 i□s I return$3 nears frequenc$3 with (bus or I US- i~ i[oFF I 2014/04/02i 

I I I buses) I ~~~~t .................... ..J 115:48 I 
r24 :□9 i S223 and @ad<"20111215" i U& iDR lOFF 12014/04/02: 
I i i iPGPUB·i i !15-50 i 

! ............ .J .................... 1 ............................................................................................... 1 USPAT,J ....................... .J .................. 1 ...... -................. J 

l[S225 '[5795 I parallel with bus with access$3 : US- 'DR '[OFF I 2014/04/02: 
I i i !PGPUB·i i !15-57 i 

I ............ l ..................... 1 .............................................................................................. J USPAT,j ........................ l ................... 1 ...... -................... l 

I i i i PGPUB·i i i 16·01 i 
l[S226 '1102009 llbus nears over$5 : US- 'DR '[OFF I 2014/04/02: 

I I J J USPAT' I I J I 

I : ! buses) ! PGPUB;: : ! 16:04 : 
r27 'D1 i band$3 near5 limit$3 near5 (bus or i U& :DR '[OFF I 2014/04/02: 

1 ............ : .................... .! ............................................................................................. ...! USPAT .. : ........................ : ................. ..! .......................... : 

i i i i PGPUB•i i i 16·18 i 
lS228 '16248 I (zero) nears (bus or buses) ; US- 'DR '[OFF I 2014/04/02: 

I .......... ..J ................... J ............................................................................................. ..! USPAT 'J ...................... ...: ................. J ...................... ..J 
r29 'LJ610 i band$5 near5 limit$3 near5 (bus or i U& :DR '[OFF 12014/04/02; 
I : ! buses) ! PGPUB;: : i 16:33 : 
I .......... ...! ..................... ! ............................................................................................... ! USPAT __: ...................... ...! ................... ! ........................ ..! 
IrS230 i_[2osllgiv$3 near5 frequenc$5 near5 (bus or IIu& i_iOR:_IOFF II2014/04/02j. 
I :I I buses) i PGPUB; :I i i 16:37 : 
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EAST Search History 

II :l H :lUSPAT :l :l H : 
1[5231 iLJ35: band$5 near5 utilizat$3 near5 (bus or : US- iDR i[OFF I 2014/04/02i 
i i i buses) i PGPUB· i i i 16·59 i 
1 ............ l ..................... l .............................................................................................. J USPAT, l ........................ l ................... ! ...... · ................... l 
I i I i PGPUB·i i i 17·02 i 
1[5232 'D6 I work$5 near3 plan$3 with (bus or buses) I US- !DR '[OFF I 2014/04/02: 

1 ............ l ..................... l .............................................................................................. J USPAT,j ........................ l ................... 1 ...... -................... l 
I : : with (bus or buses) : PGPUB;: : j 17:02 : 
r33 'D2: work$5 near3 (plans or plan or planning) i US- !DR '[OFF I 2014/04/02: 

1 ............ : .................... .1 .............................................................................................. ..1 USPAT .. : ........................ : ................. J .......................... : 
I i i i PGPUB•i i i 17·05 i 
r34 'LJ658 I pend$3 near3 (bus or buses) i US- !DR '[OFF I 2014/04/02: 

1 ............ I ..................... 1 .............................................................................................. ..1 USPAT, 1 ........................ 1 ................... 1 ...... -................... 1 

r35 'LJ13 I idl$3 near5 (core$1 or processor$1 or i US- :DR '[OFF I 2014/04/02; 
I : I cpu$1) with (bus or buses) I PGPUB;: : j 17:07 : 
I __________ j ___________________ j ---------------------------------------------------------------------------------------------__! USPA T __: ______________________ j _________________ j ________________________ __: 

i i i iPGPUB•i i !17-10 i 
1[5236 'D1 I priorit$3 near5 AGP near5 (bus or buses) I US- :DR '[OFF I 2014/04/02' 

I """"""J """""""""'J """"""""""""""""""""""""""""""""""""""""""""""'J USPA T, J """""""""""'J """""""'" l , ____ . """"""""'J 
1[5237 'D8 I priorit$5 near5 frequenc$3 near5 (bus or I US- :DR '[OFF I 2014/04/02' 
I : I buses) I PGPUB;: : j 17:11 : 
I ____________ _: _____________________ I _______________________________________________________________________________________________ ! USPAT _j ________________________ _: _________________ j _________________________ _: 

r38 'DI willing$3 near3 spar$3 near5 (bus or I US- :DR '[OFF I 2014/04/02! 
I : I buses) I PGPUB;: : j 17:37 : 
I i I i USPAT i i i i 

115239 r042 i spar$3 near5 (bus or buses) i us- iDR iloFF I 2014/04/02i 
i i i i PGPUB·i i i 17·37 i 

! .......... , .. 1 .................. , .. 1 .......................................................................................... , .. l USPAT ',1 ...................... , .. 1 ................ , .. I ...... · ................ , .. 1 

r40 'DI demand near5 inactiv$3 near5 (bus or I US- :DR 'IOFF I 2014/04/03, 
I : I buses) I PGPUB;: : j 10:32 : 
I i I i USPAT i i i i 

115241 iF7 supply$3 near5 demand$3 near5 (bus or i US- i~j[oFF I 2014/04/03i 

I IL ________________ _j buses) I ~~~~t ____________________ J 110:33 I 
r2 i□1 115241 same frequenc$3 I us- iDR lOFF l2014/04/03i 
' ' ' 'PGPUB·' ' i 11·31 ' I I I I USPAT, I I I . I 
r3 i□s I frequenc$3 near5 (5'all$3 or wai1$3) I us- iDR i[oFF I 2014/04/03i 
i ! I near5 (bus or buses) ! PGPUB; ! ! ! 11 :40 ! 
I : I I USPAT : : I : r44 i□1 ("6519711" I "6948086").PN. OR i U& i□R rFF l2014/04/03i I i I ("7640449") .URPN. I PGPUB; i i l 11 :57 i 
I : I I USPAT;: : I : 
I ............ : .................. ,J ............................................................................................ ,J USOCR : ........................ : ................ ,J .......................... : 
I : I buses) I PGPUB;: : j 16:19 : 
r45 'LJ71 I power$3 near3 sav$4 near5 (bus or i U& !DR '[OFF I 2014/04/03: 

1 ............ i .................. ,J ............................................................................................ ,J USPAT .. : ........................ : ................ ,J .......................... : 
i i i i PGPUB•i i i 16·19 i 
r46 'LJ55 115245 and 713/3$2.ccls. I us- 'DR '[OFF 12014/04/03; 

l_l_l~luSPAT'j_l_l_._l 
1[5247 'LJ54 I bus near5 reach$3 near2 threshold$1 I US- !DR IIOFF I 2014/04/04! 
! : I I PGPUB; : : i 10: 14 : 
I ____________ _: _____________________ I _______________________________________________________________________________________________ ! USPAT _j ________________________ _: _________________ j _________________________ _: 

' , , , PGPUB·, , i 10·16 , 1[5248 'LJ50 llbus near5 broker$3 I US- 'DR IIOFF 12014/04/04! 

1 ............. 1 ..................... 1 ............................................................................................... USPAT ·.1 ......................... 1.............I ......................... 1 
l!S249 ij949 llbalanc$3 near3 bus ljus- ijOR ijOFF !12014/04/04! 
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06-16-'14 11:37 FROM- TROP PRUNER HU 5124180544 · T-161 P0002/0002 F-541 
.. 

,... RECEIVED 
Cc:NTAAL FAX CENTER 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE JUN 1 6 2014 
Applicants: Schluessler, et al. § Group Art Unit: 2115 

§ 
Serial No.: 13/398,641 § Conf. No.: 1050 

§ 
§ Examiner: Chan, Danny 

Filed: February 16, 2012 § 
§ Atty. 0kt. No.: ITL.313 9P 1 US 
§ (P38525X) 

For: . Method, Apparatus, And System For § 
Energy Efficiency And Energy § 
Conservation Including Power And § 
Performance Workload-Based Balancing § 
Between Multiple Processing Elements § 
And/Or A Communication Bus (As § 
Amended) § 

Via Facsimile: 571ft270ft6134 

AGENDA FOR TELEPHONE INTERVIEW OF JUNE 16. 2014 

I. Barr Does Not Disclose Integrated Circuit~Intemal Thermal Control; 
a. -Barr is simply directed to system level control 
b. Barr fails to disclose integrl;lted circuit power limit, or maximum thennal dissipation· 

capacity 
c. Barr fails to disclose dynamic tuning of power allocation between core and 

communication bus · 

PAGE 2/4 1 RCVD AT 6/16/201412:37:54 PM ~astern Daylight Time! 1 SVR:W.PTOFAX,003113 ~ DNIS:-2738300 1 CSID:5124180544 * DURATION (mm,ss):01•27 
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06-16-'14 11:37 FROM- TROP PRUNER HU 5124180544 T-161 P0001/0002 F-541 

To: 

Company: 

Fax; 

Re: 

RECEIVED 
CENTRAL FAX CENTER 

JUN 1 6 2014 . 

Ft'am: 
Examiner Danny Chan 

USPTO Dlte: 

(571} 270-6134 ~ 

13/398,641 0.rRe: 

TROP, PRUNER& HU, P.C. 
INTELLECTUAL PROPERTY LAW ATTORNEYS 

7320 N. MoPac Expy., Suite 307 
Austin, Texas 78731 
Bus: (512) 418~9944 
Fax: (512) 418-0544 

Mark J. Rozman 
Reg. No. 42,117 . 

June 15, 2014 

2 including cover sheet 

IT>3139P1 US(P38525X) 

D Urgent 1:8] For Review D Please Comment D Please Reply IZJ Confirm 

Receipt 

• Notice: This infom'lation is intended to be for the use of the individual or entity named on this transmittal sheet 
If you are not the intended recipient, be aware that any di:sclosun:1, copying, distribution, or U$e of the content::; of 
this faxed information is prohibited. If you have received this facsimile in error. please notify the sender by 
telephone immediately so that arrangements can be made for the retrieval of ths original document at no cost to 
ypu. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/398,641 02/16/2012 

47795 7590 06/23/2014 

TROP, PRUNER & HU, P.C. 
1616 S. VOSS RD., SUITE 750 
HOUSTON, TX 77057-2631 

FIRST NAMED INVENTOR 

Travis T. Schluessler 

UNITED STA TES 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. 

ITL.3139PlUS (P38525X) 1050 

EXAMINER 

CHAN,DANNY 

ART UNIT PAPER NUMBER 

2115 

MAIL DATE DELIVERY MODE 

06/23/2014 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 
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Applicant-Initiated Interview Summary 

Application No. 

13/398,641 

Examiner 

DANNY CHAN 

All participants (applicant, applicant's representative, PTO personnel): 

Applicant(s) 

SCHLUESSLER ET AL. 

Art Unit 

2115 

(1) DANNY CHAN. 

(2) Thomas Lee. 

(3) Mark J. Rozman (Reg. no. 42117). 

Date of Interview: 17 June 2014. 

Type: IZI Telephonic D Video Conference 
D Personal [copy given to: D applicant 

Exhibit shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(4) __ . 

D applicant's representative] 

□ No. 

Issues Discussed D101 D112 1Z1102 0103 □Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1-

ldentification of prior art discussed: Barr et al. (PGPUB 2005/0060594). 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Applicant's representative discussed claim 1 and the reference used in the 102 reiection. An agreement could not be 
made. but examiners indicated that the other independent claims are closer to a condition for allowance than claim 1. 

Applicant recordation instructions: 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 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/DANNY CHAN/ 
Examiner, Art Unit 2115 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20140617 
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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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Under tt,e Panerwork f~erJuction Act of 1995. 

,r Request 
for 

Continued Examination 
Transmittal 

PTO/SB/30 (07-09) 
Approved tor use through 07i3-Ji2012. 0MB 0651-003·1 

U.S Patent and Trademark Office: US DEPARTMENT OF COMMERCE 
no nersons are renuire'-1 to resnond to a col!ection oi information unless it contains a vali'-1 0MB control number. 

__ Application Number 13/398,641 

20·12-02-16 

(RCE) 
__ Filing Date 

First Named Inventor Travis T. Schluessler 

Address to: Art Unit 2115 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 

Examiner Name Danny Cl1an 

Alexandria, VA 22313-1450 Attorney Docket Number !TL.3139P1 US (P38525X) 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1. ·114 does not apply to any utility or plant application filed prior to June 8, 
19%, or to anv desiqn ;ipplication. See instruction Sheet for RCEs (not to be submitted to the USPTO) on paqe 2 

1. !Submission required under 37 CFR 1.1 ·14J Note: If the RCE is proper, any previously filed unentered amendments and 
amendments enclosed witt1 the RCE will be entered in tt1e order in which they were filed unless applicant instructs otherwise. If 
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such 
arnendment(s). 

a. □ 
Previously submitted. If a final Office act;on is outstanding, any amendments f;led after the final Office action may be 
considered as a submission even if tt1is box is not checked. 

i, □ Consider tt1e arguments in tt1e Appeal Brief or Reply Brief previously filed on 

Ii □ Other 

b. [Z] Enclosed 

I. [Z] Amendment/Reply iii. □ Information Disclosure Statement (IDS) 

ii. □ Affidavit(s)/ Declaration(s) iV. □ Other 

2. [Miscellaneous] 

□ 
Suspension of action on the above-identified appiicat;on is requested under ~i7 CFR 1 .103(c) for a 

a. period of rnontt1s. (Period of suspension shall not exceed '.i months; Fee un,Jer 37 CFR 1 :I 7(i) required) 

b. □ 
Ott1er 

3. I Fees) The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

[Z] The Director is hereby authonzed to charge the following fees, any underpayment of fees, or credit any overpayments, to 
a. Deposit Account No. 20-1504 

i. 0 RCE fee required under 37 CFR 1.17(e) 

ii, □ Extension of time fee (37 CFR 1.136 and 1.17) 

iii. [l] Other any additional fees 

b. □ Check ;n the amount of$ enclosed 

C, 0 Payment by credit card (Form PTO--2038 enclosed) 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit 
card information and authorization on PTO-2038. 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 
Signature /Mark J. Rozman/ Date 2014-07-18 

r~ame (PrintiType) Mark.!. Rozm,in Registration No. 42117 

CERTIFICATE OF MAILING OR TRANSMISSION 

I hereby certify that this correspondence is being deposited with the United Slates Postal Service witl1 sufficient postage as first class mail in an envelope 
adrJressed to: Mall Stop RCE, Corn missioner for Patents, P. 0. Box 1450. ,<\lexandria, VA 22313-1450 or facsimile transmitted lo lt1e U.S. Patent and Tratiemark 
Office on the date shown below. 
Signature ! Filed Via EFS 
Name (PrintiTypeJ I I Date 

This co:lection of information is required by 37 CFR 1.1 iA. : he 1nformat1on 1s requirec to obtain or retain a benef!t by U1e pub!tc wh!ch ts to fne (and by me US PTO 
to process) an application. Confidential,ty is governed by 35 U .S.C. 122 and 37 CFR 1.11 and 1. 14. This collection is estimated to take 12 minutes to complete, 
including gatllering, preparing, and submitting the complete,J application form to the USPTO. Time will vary ,Jepending upon the individual case. Any comments on 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: 

Serial No.: 

Filed: 

For: 

Schluessler, et al. 
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Method, Apparatus, And System For 
Energy Efficiency And Energy 
Conservation Including Power And 
Performance Workload-Based Balancing 
Between Multiple Processing Elements 
And/Or A Communication Bus (As 
Amended) 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 5 0 

§ Group Art Unit: 
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§ Conf No.: 
§ 
§ Examiner: 
§ 
§ Atty. Dkt. No.: 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 

AMENDMENT SUBMITTED WITH RCE 

Sir: 

2115 

1050 

Chan, Danny 

ITL.3139P1US 
(P38525X) 

This paper is submitted in conjunction with the enclosed Request for Continuing 

Examination (RCE) in the above-identified Patent Application. Further examination and 

reconsideration are respectfully requested in view of the Amendments and Remarks set forth 

below. 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims begin on page 3 of this paper. 

Remarks/Arguments begin on page 8 of this paper. 
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Amendments to the Specification: 

Please add the following paragraph before paragraph 1 on page 1: 

This application is a continuation-in-part of United States Patent Application Serial No. 

13/327,670, filed December 15, 2011, the content of which is hereby incorporated by reference. 
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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1. (Currently Amended) i\n apparatus for efficient energy consumption A processor 

compnsmg: 

an integrated circuit including[[,]L 

a first core; 

a cache memory; 

a communication bus coupled to the first core, the communication bus to connect the first 

core and the cache memory; 

a core workload monitor configured to determine a core workload for the first core; 

a bus workload monitor configured to determine a bus workload for the communication 

bus;and 

balancing control adapted to receive the bus workload from the bus workload monitor 

and to dynamically tune power allocation between the first core and the communication bus 

based on a power limit for the integrated circuit and a comparison between the bus workload and 

a bus workload threshold, the power limit corresponding to a maximum thermal dissipation 

capacity for the integrated circuit, wherein a power consumption of one of the first core and the 

communication bus is to be reduced, the power consumption reduction to be limited to maintain 

operation of the one of the first core and the communication bus above a low limit. 

2. (Currently Amended) The apparatus processor of claim 1, further comprising a 

second core and a second core workload monitor configured to determine a second core 

workload for the second core, wherein the first core includes a host processing core, the second 

core includes a graphics processing core, and the communication bus includes a ring 

interconnect, and wherein the balancing control is further adapted to dynamically tune power 

allocation between the first core, the second core, and the communication bus based on the 

power limit and at least the bus workload, the core workload, and the second core workload. 
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3. (Canceled) 

4. (Currently Amended) The apparatus processor of claim 1, wherein the balancing 

control, in response to the integrated circuit operating at the power limit, being adapted to: 

increase frequency for the communication bus and cap frequency for the first core in 

response to the bus workload being greater than the bus workload threshold; 

and 

decrease frequency for the communication bus and increase the frequency for the first 

core in response to the bus workload being less than the bus workload threshold. 

5. (Canceled) 

6. (Currently Amended) A non-transitory storage medium including code, when 

executed, to cause a machine to perform the energy efficiency operations of: 

receiving a bus workload for a communication bus and a first processing element 

workload for a first processing element based on an integrated circuit reaching a limit, the 

integrated circuit including the communication bus and the first processing element, wherein the 

communication bus is to connect the first processing element with at least one other device of the 

integrated circuit reaching a limit; 

determining if the first processing element workload indicates the first processing 

element is a performance bottleneck; 

determining if [[a]] the communication bus is able to accommodate the bus workload; 

capping a bus frequency of at least the communication bus and a frequency of a second 

processing element in response to determining the first processing element workload indicates 

the first processing element is [[a]] the performance bottleneck and determining the 

communication bus is able to accommodate the bus workload; and 

increasing a previous cap on the bus frequency of at least the communication bus in 

response to determining the first processing element workload indicates the first processing 

element is [[a]] the performance bottleneck and determining the communication bus is not able 

to accommodate the bus workload. 
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7. (Previously Presented) The non-transitory storage medium of claim 6, wherein 

the first processing element includes one or more graphics cores, the second processing element 

includes one or more processor cores, the communication bus includes a ring interconnect, and 

wherein the code includes privileged level power service code. 

8. (Currently Amended) The non-transitory storage medium of claim 7, wherein the 

code, when executed, further causes the machine to perform the operations of: 

increasing a previous cap on~ frequency for the one or more processor [[core]] cores in 

response to determining the one or more graphics cores is not a performance bottleneck; 

capping the frequency for the one or more processor cores in response to determining the 

first processing element workload indicates the first processing element is [[a]] the performance 

bottle neck bottleneck and determining the communication bus is able to accommodate the bus 

workload. 

9. (Previously Presented) The non-transitory storage medium of claim 6, wherein 

the limit includes a thermal design power limit. 

10. (Currently Amended) A method for efficient energy consumption comprising: 

determining a processing workload activity for a central processor on a package; 

determining a graphics workload activity for a graphics processor on the package; 

determining a bus workload activity for a communication bus on the package; 

determining if the package has reached a thermal or power limit; [[ and]] 

communicating the processing workload activity, the graphics workload activity and the 

bus workload activity to a power controller of the package; and 

in response to determining the package has reached the thermal or power limit, 

dynamically balancing power between the central processor, the graphics processor, and the 

communication bus based on at least the graphics workload activity and the bus workload 

activity, including adjusting a maximum allowed frequency for the communication bus by a 

plurality of steps and adjusting a maximum allowed frequency for the central processor by a step. 
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11. (Currently Amended) The method of claim 10, wherein dynamically balancing 

power between the central processor, the graphics processor, and the communication bus based 

on at least the graphics workload activity and the bus workload activity comprises: 

determining if the graphics workload activity is greater than a graphics activity threshold; 

determining if there is sufficient room on the communication bus based on the bus 

workload activity in response to determining the graphics workload activity is greater than a 

threshold; 

increasing the maximum allowed frequency for the communication bus in response to 

determining there is not sufficient room on the communication bus; and 

decreasing [[a]] the maximum allowed frequency for the communication bus in response 

to determining there is sufficient room on the communication bus. 

12. (Original) The method of claim 10, wherein the method is performed in response 

to execution of privileged level power service code. 

13. (Original) The method of claim 11, wherein the method is performed in response 

to execution of privileged level power service code. 

14. (Currently Amended) The apparatus processor of claim 1, wherein the balancing 

control is to receive a hint regarding a future workload and to dynamically tune the power 

allocation further based on the hint. 

15. (Currently Amended) The apparatus processor of claim 2, wherein the balancing 

control is to increase a frequency of the second core and to reduce a frequency of the first core 

when the second core is to execute a producer thread and the first core is to execute a consumer 

thread to consume information produced by the producer thread. 

16. (Currently Amended) The apparatus processor of claim 4, wherein the balancing 

control is to increase the communication bus frequency by a different amount than the first core 

frequency decrease. 
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17. (Currently Amended) The apparatus processor of claim 4, wherein the balancing 

control is to further increase frequency for a second core, the second core and the communication 

bus having power planes tied together. 

18. (Previously Presented) The non-transitory storage medium of claim 6, wherein 

the code, when executed further causes the machine to perform the operations of receiving a hint 

regarding a future workload and dynamically tuning power allocation between the first 

processing element and the second processing element based on the hint. 

19. (Previously Presented) The non-transitory storage medium of claim 7, wherein 

the code, when executed, further causes the machine to perform the operations of increasing the 

frequency of the second processing element and reducing the frequency of the first processing 

element when the second processing element is to execute a producer thread and the first 

processing element is to execute a consumer thread to consume information produced by the 

producer thread. 

20. (Previously Presented) The non-transitory storage medium of claim 19, wherein 

the code, when executed, further causes the machine to perform the operations of increasing the 

communication bus frequency by a different amount than an amount by which the frequency of 

the first processing element is decreased. 
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REMARKS/ARGUMENTS 

By way of the above amendment, priority is set forth to confirm that the pending 

application is in fact a continuation-in-part of U.S. Serial No. 13/327,670. 

Claims 1, 4, 10-14, 16-17 and 20 stand rejected under 35 U.S.C.§102(b) over U.S. 

Publication No. 2005/0060594 (Barr). Applicants respectfully traverse the rejection. Regarding 

claim 1, Barr fails to anywhere disclose or even suggest the arrangement in the claim in which a 

processor comprises an integrated circuit that includes, inter alia, a first core, a cache memory 

and a communication bus to connect the core and the cache memory. Instead, Barr is simply 

directed to an overall computer system that has a PCI bus 110 that couples peripheral devices to 

an IO adapter. 

Next, the Office Action contends that Barr meets the recited bus workload manager by 

the disclosure of a frequency manager 158. However, all that this frequency manager does is to 

query system devices for information and control clock signals generated on a PCI bus and 

memory bus. Barr, paragraph 41. Nonetheless, this has nothing to do with the subject matter in 

the claim of a processor internal bus workload monitor configured to determine a bus workload 

for the above-recited communication bus. 

The rejection is further overcome, in that nothing in Barr anywhere discloses or suggests 

that a balancing control be configured such that a power consumption reduction to one of a core 

and a bus is to be limited to maintain operation of the limited component above a low limit. 

Nowhere in Barr is there disclosure or even suggestion of this low limit maintenance. Support 

for this amendment can be found in the original Specification, e.g., at paragraph 78. For all these 

reasons, claim 1 and the claims depending therefrom are patentable over the cited art. 

Independent claim 10 is patentable for at least similar reasons in light of Barr's failure to 

disclose or even suggest the arrangement of a package including a central processor, a graphics 

processor and a communication bus, along with a power controller. Still further, the rejection is 

overcome, in that Barr fails to anywhere disclose or even suggest that a maximum allowed 

frequency for the communication bus be adjusted by multiple steps and a maximum allowed 

frequency for the central processor be adjusted by a step. Here, the mere selection of a high 

clock frequency to some devices and no clock frequency to other devices fails to meet the recited 

method for adjusting maximum allowed frequency with multiple steps for a communication bus 

and adjusting maximum allowed frequency by a step for a central processor. 
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Claims 6-7 and 19 stand rejected under 35 U.S.C. §102(e) over U.S. Publication No. 

2011/0310413 (Nakao). Applicants respectfully traverse the rejection. Regarding claim 6, 

Nakao fails to teach or suggest the arrangement of the claim 6 subject matter, where an 

integrated circuit includes a communication bus and a processing element. Rather, the Nakao 

system is instead an image processing apparatus, namely a copy machine. Furthermore, nowhere 

in Nakao is there any teaching or suggestion of the recited bus workload receipt and processing 

element workload receipt. Instead, all that Nakao teaches is that control of a bus operating 

frequency or CPU operating frequency is based on conversion times of intermediate data into 

raster data. Nonetheless, this is not either of a bus workload or processing element workload that 

indicates that either the processing element is a performance bottleneck or whether the 

communication bus is able to accommodate a workload. Nor is there any disclosure or even 

suggestion in the reference that in one instance the communication bus frequency and a second 

processing element frequency be capped and a previous cap on bus frequency be increased in 

another condition. Instead, as discussed above the CPU operating frequency control is simply 

based on conversion time processing. Accordingly, claim 6 and the claims depending therefrom 

are patentable over the cited art. 

STATEMENT OF SUBSTANCE OF THE INTERVIEW 

The undersigned gratefully thanks the Examiner for the time and courtesy extended 

during the telephonic interview which occurred on June 16, 2014. 

While agreement was not reached, it is believed that the above amendment is sufficient to 

place the application in condition for allowance. Furthermore, the undersigned agrees with the 

comments provide in the Applicant-Initiated Interview Summary form mailed by the Examiner 

on June 23, 2014. 
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In view of these remarks, the application is now in condition for allowance and the 

Examiner's prompt action in accordance therewith is respectfully requested. The Commissioner 

is authorized to charge any additional fees or credit any overpayment to Deposit Account No. 20-

1504. 

Date: July 18, 2014 
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Registration No. 42,117 
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1616 S. Voss Road, Suite 750 
Houston, Texas 77057-2631 
(512) 418-9944 [Phone] 
(713) 468-8883 [Fax] 

Customer No.: 4 7795 
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Applicants: 
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Filed: 

For: 
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February 16, 2012 

Method, Apparatus, And System For 
Energy Efficiency And Energy 
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Commissioner for Patents 
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§ Group Art Unit: 
§ 
§ Conf No.: 
§ 
§ Examiner: 
§ 
§ Atty. Dkt. No.: 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 

REQUEST TO CORRECT PRIORITY CLAIM 

Sir: 

2115 

1050 

Chan, Danny 

ITL.3139P1US 
(P38525X) 

Applicants hereby request to correct the priority claim as listed on the Application Data 

Sheet filed with the application. The correction is as follows: 

This case is a CONTINUATION-IN-PART, not a continuation. 

A revised Application Data Sheet is enclosed herewith noting this correction. Please 

correct the priority claim as such. 

Issuance of a corrected Official Filing Receipt is also respectfully requested. 
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It is believed that pursuant to M.P.E.P. §211.03 that no fee or petition is needed for 

correcting the timely submitted benefit claim. However, the Commissioner is authorized to 

charge any additional fees or credit any overpayment to Deposit Account No. 20-1504. 

Date: July 18, 2014 
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Respectfully submitted, 

/Mark J. Rozman/ 
Mark J. Rozman 
Registration No. 42,117 
TROP, PRUNER & HU, P.C. 
1616 S. Voss Road, Suite 750 
Houston, Texas 77057-2631 
(512) 418-9944 [Phone] 
(713) 468-8883 [Fax] 

Customer No.: 4 7795 
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bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

Travis T. Schluessler 

Residence Information (Select One) @ US Residency 0 Non US Residency O Active US Military Service 

City Hillsboro I State/Province I OR I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 1242 SE 63rd Lane 

Address 2 

City I Hillsboro I State/Province I OR 

Postal Code I 97123 I Countryi 1 us 

Inventor 2 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

Russell J. Fenger 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Beaverton J State/Province I OR I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 8697 SW 168th Avenue 

Address 2 

City I Beaverton I State/Province I OR 

Postal coe1e I 91007 I countryI I us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be I generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

EFS Web 2.2.8 
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Attorney Docket Number P38525X 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
A Method, Apparatus, And System For Energy Efficiency And Energy Conservation Including Power And 
Performance Balancing Between Multiple Processing Elements And/Or A Communication Bus 

□ An Address is being provided for the correspondence Information of this application. 

Customer Number ~~-~~ 41 l1s; 
Email Address I I Agd Em.iii' I lkemo~EmaHJ 

Application Information: 

Title of the Invention A Method, Apparatus, And System For Energy Efficiency And Energy Conservation Including Power 
And Performance Balancina Between Multiple Processinq Elements And/Or A Communication Bus 

Attorney Docket Number i;igg§~6*. I 1L "3131/11/S(f iis2J:x) I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 10 I Suggested Figure for Publication (if any) J 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

□ 
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number ~'t=r1rs "-
Domestic Benefit/National Stage Information: 

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate 
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the 

Prior Application Status Pending 

Application Number Continuity Type Prior Application Number 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 
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Filing Date (YYYY-MM-DD) 

2011-12-15 
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Attorney Docket Number P38525X 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
A Method, Apparatus, And System For Energy Efficiency And Energy Conservation Including Power And 
Performance Balancing Between Multiple Processing Elements And/Or A Communication Bus 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.5_5(d). When priority is claimed to a foreign application 
that is eligible for retrieval under the priority document exchange program (PDX)1 the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PDX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I; ~~rri~v~:I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1. 78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

Authorization to Permit Access: 

IZI Authorization to Permit Access to the Instant Application by the Participating Offices 
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Attorney Docket Number P38525X 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
A Method, Apparatus, And System For Energy Efficiency And Energy Conservation Including Power And 
Performance Balancing Between Multiple Processing Elements And/Or A Communication Bus 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization. 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

IYf'ctt~ar. I 

0 Assignee lo Legal Representative under 35 U.S.C. 117 \o Joint Inventor 

0 Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor : I 
If the Applicant is an Organization check here. □ 
Prefix Given Name Middle Name Family Name Suffix 

EFS Web 2.2.8 
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Attorney Docket Number P38525X 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
A Method, Apparatus, And System For Energy Efficiency And Energy Conservation Including Power And 
Performance Balancing Between Multiple Processing Elements And/Or A Communication Bus 

Mailing Address Information For Applicant: 

Address 1 

Address 2 

City State/Province 

Country I Postal Code 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to 
have an assignment recorded by the Office. 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

If the Assignee is an Organization check here. □ 
Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Non-Applicant Assignee: 

Address 1 

Address 2 

City I State/Province 

Country i I Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee Data may be generated within this form by selecting the Add button . 
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Attorney Docket Number P38525X 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
A Method, Apparatus, And System For Energy Efficiency And Energy Conservation Including Power And 
Performance Balancing Between Multiple Processing Elements And/Or A Communication Bus 

Signature: 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications. 

Signature /Mark J. Rozman/ Date (YYYY-MM-DD) 2014-07-18 

First Name Mark I Last Name I Rozman Registration Number 42117 

Additional Signature may be generated within this form by selecting the Add button. 

This collection of information is required by 37 CFR 1. 76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet 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. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 13/398,641 02/16/2012 □ To be Mailed 

ENTITY: [8J LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

□ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * (37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = * (37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

07/18/2014 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) • 18 Minus ** 20 = 0 X $80 = 0 
0 

Independent z (37 CFR 1 .16(h)) * 3 Minus ***3 = 0 X $420 = 0 
w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /BRENDA HARRISON/ 
*** 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 1nformat1on Is required by 37 CFR 1.16. The 1nformat1on Is required to obtain or retain a benefit by the public which Is to file (and by the US PTO 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. 
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UNITED STA IBS p A IBNT 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 

47795 7590 07/30/2014 

TROP, PRUNER & HU, P.C. 
1616 S. VOSS RD., SUIIB 750 
HOUSTON, TX 77057-2631 

APPLICATION NO. FILING DATE 

13/398,641 02/16/2012 

FIRST NAMED INVENTOR 

Travis T. Schluessler 

EXAMINER 

CHAN,DANNY 

ART UNIT PAPER NUMBER 

2115 

DATE MAILED: 07/30/2014 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

ITL.3139PlUS (P38525X) 1050 

TITLE OF INVENTION: Power budgeting between a processing core, a graphics core, and a bus on an integrated circuit when a limit is reached 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $960 $0 $0 $960 10/30/2014 

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 ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL 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 
indicated unless corrected 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 notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(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. 

47795 7590 07/30/2014 

TROP, PRUNER & HU, P.C. 
1616 S. VOSS RD., SUIIB 750 
HOUSTON, TX 77057-2631 

APPLICATION NO. FILING DATE 

13/398,641 02/16/2012 

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 envelope 
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. 

Travis T. Schluessler ITL.3139PIUS (P38525X) 1050 

TITLE OF INVENTION: Power budgeting between a processing core, a graphics core, and a bus on an integrated circuit when a limit is reached 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

CHAN.DANNY 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 PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

713-320000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 10/30/2014 

2 ______________ _ 

3 ______________ _ 

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 (B) 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 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 
0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any 

overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/398,641 02/16/2012 

47795 7590 07/30/2014 

TROP, PRUNER & HU, P.C. 
1616 S. VOSS RD., SUIIB 750 
HOUSTON, TX 77057-2631 

FIRST NAMED INVENTOR 

Travis T. Schluessler 

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. 

ITL.3139PlUS (P38525X) 1050 

EXAMINER 

CHAN,DANNY 

ART UNIT PAPER NUMBER 

2115 

DATE MAILED: 07/30/2014 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination ( or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

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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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B 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 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, 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. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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File) Status 

No 

-- 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. [gl This communication is responsive to the communication filed on Julv 18, 2014. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
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please see ~;ttp:i/www.uspto.gov/patentsiinit events/pph/index.is_p or send an inquiry to PPHfeedback(a)uspto.aov. 
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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. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ 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 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/DANNY CHAN/ 
Examiner, Art Unit 2115 

U.S. Patent and Trademark Office 

5. [gl Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

/THOMAS LEE/ 
Supervisory Patent Examiner, Art Unit 2115 
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Application/Control Number: 13/398,641 

Art Unit: 2115 

DETAILED ACTION 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

EXAMINER'S AMENDMENT 

Page 2 

2. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

The application has been amended as follows: 

Pursuant to MPEP 606.01, the title has been changed to read: 

-- Power budgeting between a processing core, a graphics core, and a bus 

on an integrated circuit when a limit is reached --

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DANNY CHAN whose telephone number is (571 )270-

5134. The examiner can normally be reached on Monday-Friday, 8AM-5PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thomas C. Lee can be reached on 5712723667. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

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. 
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Application/Control Number: 13/398,641 

Art Unit: 2115 

Page 3 

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). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/DANNY CHAN/ 
Examiner, Art Unit 2115 

/THOMAS LEE/ 
Supervisory Patent Examiner, Art Unit 2115 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
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NUMBER 
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TROP, PRUNER & HU, P.C. 
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United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

l1L.3139PIUS (P38525X) 13 3 
CONFIRMATION NO.1050 

CORRECTED FILING RECEIPT 

11111111111111111 lllll ll]~!l]!~l!~l!~li1~i,1~ l~!ljll 11111111111111111111111 

Date Mailed: 09/16/2014 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Travis T. Schluessler, Berthoud, CO; 
Russell J. Fenger, Beaverton, OR; 

Applicant( s) 
Travis T. Schluessler, Berthoud, CO; 
Russell J. Fenger, Beaverton, OR; 

Power of Attorney: The patent practitioners associated with Customer Number 47795 

Domestic Priority data as claimed by applicant 
This application is a CIP of 13/327,670 12/15/2011 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

If Required, Foreign Filing License Granted: 02/29/2012 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 

is US 13/398,641 

Projected Publication Date: Not Applicable 

Non-Publication Request: No 

Early Publication Request: No 
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Title 

Power budgeting between a processing core, a graphics core, and a bus on an integrated circuit 
when a limit is reached 

Preliminary Class 

713 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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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 
indicated unless corrected 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 notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(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. 

47795 7590 07/30/2014 

TROP, PRUNER & HU, P.C. 
1616 S. VOSS RD., SUIIB 750 
HOUSTON, TX 77057-2631 

APPLICATION NO. FILING DATE 

13/398,641 02/16/2012 

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 envelope 
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. 

Travis T. Schluessler ITL.3139PIUS (P38525X) 1050 

TITLE OF INVENTION: Power budgeting between a processing core, a graphics core, and a bus on an integrated circuit when a limit is reached 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

CHAN.DANNY 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. 

129 "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 PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

713-320000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 10/30/2014 

1 Trop. Pruner & Hu, P.C. 

2 ______________ _ 

3 ______________ _ 

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 

Intel Corporation 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Santa Clara, CA 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual ~ Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

~ 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 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

l2SI Payment by credit card. Form PTO-2038 is attached. 
~The Director is hereby authorized to charge,t~ rfg,1Ar1,d fee(s), any deficiency, or credits any 

overpayment, to Deposit Account Number LU- !:>U4 (enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature /Mark J. Rozman/ 

Typed or printed name Mark J. Rozman 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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0MB 0651-0033 

Date -~1~0~-2~4~·=20~1~4~---------

Registration No. ~4~2._,__,_1~1~7 ___________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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[ 

PTO/SB/47 (03-09) 
Approved for use through 05/31/2015. 0MB 0651-0016 

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. 

"FEE ADDRESS" INDICATION FORM 

Address to: Fax to: 
Mail Stop M Correspondence 571-273-6500 
Commissioner for Patents -OR-
P.O. Box 1450 
Alexandria, VA 22313-1450 

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition, 
only an address represented by a Customer Number can be established as the fee address for maintenance 
fee purposes (hereafter, fee address). A fee address should be established when correspondence related to 
maintenance fees should be mailed to a different address than the correspondence address for the application. 
When to check the first box below: If you have a Customer Number to represent the fee address. When 
to check the second box below: If you have no Customer Number representing the desired fee address, 
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For 
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403. 

For the following listed application(s), please recognize as the "Fee Address" under the provisions of 37 CFR 
1.363 the address associated with: 

0 Customer Number: 100197 I 
OR 

□ The attached Request for Customer Number (PTO/SB/125) form. 

PATENT NUMBER APPLICATION NUMBER 
(if known) 

13/398,641 

Completed by (check one): 

D Applicant/Inventor /Mark J. Rozman/ 

Signature 

0 Attorney or Agent of record 42,117 Mark J. Rozman 

(Reg. No.) Typed or printed name 

D Assignee of record of the entire interest. See 37 CFR 3.71. 512-418-9944 
Statement under 37 CFR 3.73(b) is enclosed. Requester's telephone number 
(Form PTO/SB/96) 

D Assignee recorded at Reel Frame 10-24-2014 

Date 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one 
signature is required, see below*. 

0 * Total of 1 forms are submitted. 

This collection of information Is required by 37 CFR 1.363. 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. 11 and 1.14. This collection is estima led to take 5 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 COMPLETED FORMS TO THIS A DDRESS. 
SEND TO: Mail Stop M Correspondence, 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. 

] 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U .S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 13398641 

Filing Date: 16-Feb-2012 

Title of Invention: 
Power budgeting between a processing core, a graphics core, and a bus on 
an integrated circuit when a limit is reached 

First Named Inventor/Applicant Name: Travis T. Schluessler 

Filer: Mark J. Rozman/David Hopper 

Attorney Docket Number: ITL.3139Pl US (P38525X) 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl Issue Fee 1501 1 960 960 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Total in USD ($) 960 
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Electronic Acknowledgement Receipt 

EFSID: 20510067 

Application Number: 13398641 

International Application Number: 

Confirmation Number: 1050 

Title of Invention: 
Power budgeting between a processing core, a graphics core, and a bus on 
an integrated circuit when a limit is reached 

First Named Inventor/Applicant Name: Travis T. Schluessler 

Customer Number: 47795 

Filer: Mark J. Rozman/David Hopper 

Filer Authorized By: Mark J. Rozman 

Attorney Docket Number: ITL.3139Pl US (P38525X) 

Receipt Date: 24-OCT-2014 

Filing Date: 16-FEB-2012 

Time Stamp: 14:09:52 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $960 

RAM confirmation Number 420 

Deposit Account 201504 

Authorized User ROZMAN, MARK J. 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

191267 

1 Issue Fee Payment (PTO-85B) ITL_3139Pl US_FEE_ TRANS.pdf no 1 
b5aa8273c7fd50b708aff881 da215a6c7 e37 

bOOd 

Warnings: 

Information: 

2 Miscellaneous Incoming Letter 
ITL_3139Pl US_Fee_Address. 

pdf 

204779 

no 2 
13f6ec3f1 99e3a263a533a03cf6dfee6a 1 a 1 0 

121 

Warnings: 

Information: 

30632 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
fcSce 7 3 Od bbecacaab8c538bee06e93017 3 

02eff 

Warnings: 

Information: 

Total Files Size (in bytes) 426678 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

13/398,641 11/25/2014 

47795 7590 

TROP, PRUNER & HU, P.C. 
1616 S. VOSS RD., SUITE 750 
HOUSTON, TX 77057-2631 

11/05/2014 

PATENT NO. 

8898494 

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. 

ITL.3139PlUS (P38525X) 1050 

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 108 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 Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Travis T. Schluessler, Berthoud, CO; 
Russell J. Fenger, Beaverton, OR; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 03/31/2021. 0MB 0651-0035 
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. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 13/398,641 

Filing Date February 16, 2012 

First Named Inventor Travis T. Schluessle 

Title Power budgeting between a processing core, a graphics core, and a bus on 
an integrated circuit when a limit is reached 

Art Unit 2115 
Examiner Name Danny Chan 
Attorney Docket Number D0480-PA-13289-US-02 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Ian D. MacKinnon/ Date (Optional) January 27, 2022 

Name Ian D. MacKinnon Registration 34,660 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

lvl *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 
1.11 and 1.14. This collection is estimated to take 3 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. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

Petitioner Samsung Ex-1004, 0272



Doc Code: PA .. 
Document De$cription: Power of Attorney PTOl.t..lA/828 (07-131 

t,p,:,rnvec for wse th,owgh 03l,J'li2021. 0MB 0651-0035 
U.K P<1ient ar.d Trcid,.;nark Office; U.S. DEPARTMENT OF COMMERCE 

Und.:;;r the Paper-,!vc.rk: Reduction .''.ct cf 'l 995, no persons are required to rosp!'itid to z f5t1i:€cHon rP. informafa .. 1:n un!es» it ct:sp!ays a va:to 0MB co;;twl numtier 

i February 16, 2012 
~------------···········-··--------------~-------------~ 

(Note: The boxes above may be iefi blank if lnformi:ition is provided on form PTOif.\lAl82A.) 
~ 
~ I if j i hereby appoint the Patent Practitioner{s) associated with the following Customer Number as my/our attom$y(s) or agent{~;), and I to transact an business in ihe Unit,~d States Patent end Trademark Office connected therewith for the application referenced in 

1 
:~ attaci1ed transm;t!a! letter {form PTO/Al/>J82A) or identified above: \ OOi 

64 
I 

I D I h•raby appoiol p,-cu,ooa,t,) oamed io the attached list (fu<m PTOIAIA/82C) ,s my/o"' attomey;;)~;;;~;;(s), aod to transact I 
~ all bLismess in the United States Patent and Trademark Office conr.ected therewith for the patent application referenced in the I 
~ attached transmittal letter (form P10/AIA/82A) or identified above. (Note: Complete form PTO/AIA!82C.) 
~ ........ ~ .............. ~ ~ ;:; Q ;z an:~ ~ ' ~ ,~-,~~ ............... ~, ............. , .... ~ ........ ~ ............................. ~ ........ ,..........-«\. .... ~~~"™-'~X-.."'W..~ ''- ~-...... ...... ,'m 
~, Please recognize or change the correspi:mdMC* addm:s;s for the .Slpp!icatkm identified in the attached trnn~mittal i 

letter or the boxes above to: I 
1 

r.;:J ~: addrass essoclaiad with th• above-meotiooed C;,stmnrn- N"mbet .~•-~~~~ " 

I 
O The addmss associated w,tr. Customer Number: j J ~

1
• 

OR 

~ITT ~ 
lndividua! Name ____ j 

i Address 

f City t State Zip ~ 

□ 
s--c-o""u_n_t-,y-,-------------------~-----'-------.<...---w-------...;....--'C.....--'------------··-1 

~~------------'""'!-------~------------r--------i--------------------------s i,..T_e_l~_:p_h_c_ir_,e_, _______ .... ________ , _________ ,...,.._E_rwn_a_il ___ -!....,. ________________ ~------,........;~ 

l am the Appiicani (if the Applicant is a juristic entity, !ist the Applicant name in ths box): f 
r·-···--·-··-·····-····------------------------------------------·····-······-······-----------------, 
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EFSID: 44849923 

Application Number: 13398641 

International Application Number: 

Confirmation Number: 1050 

Title of Invention: 
Power budgeting between a processing core, a graphics core, and a bus on 
an integrated circuit when a limit is reached 

First Named Inventor/Applicant Name: Travis T. Schluessler 

Customer Number: 47795 

Filer: Ian David MacKinnon 

Filer Authorized By: 

Attorney Docket Number: ITL.3139Pl US (P38525X) 
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Filing Date: 16-FEB-2012 
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Application Type: Utility under 35 USC 111 (a) 
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Information: 

Total Files Size (in bytes)~ 1248924 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

13/398,641 

164 
KINNEY & LANGE, P.A. 

FILING OR 3 71 (C) DATE 

02/16/2012 

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 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Travis T. Schluessler D0480-PA-13289-US-02 
CONFIRMATION NO.1050 

POA ACCEPTANCE LETTER 

312 SOUTH THIRD STREET 
MINNEAPOLIS, MN 55415-1002 

1111111111111111111111 ll]~!l]!~l!~IUI jllH~!l!ljl] 11111111111111111111111 

Date Mailed: 02/04/2022 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 01/27/2022. 

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. 

/agizaw/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

13/398,641 

47795 
TROP, PRUNER & HU, P.C. 
PO Box 41790 
HOUSTON, TX 77241 

FILING OR 3 71 (C) DATE 

02/16/2012 

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 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Travis T. Schluessler l1L.3139PIUS (P38525X) 
CONFIRMATION NO.1050 

POWER OF ATTORNEY NOTICE 

1111111111111111111111 ll]~!l]!~l!~IUI jllH~!I!~] 11111111111111111111111 

Date Mailed: 02/04/2022 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 01/27/2022. 

• 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). 

/agizaw/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 

Petitioner Samsung Ex-1004, 0277



AO 120 (Rev. 08/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in the U.S. District Court District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEF[LED U.S. rnSTRlCT COURT 
8/23/2022 District of Delaware 

PLAfNTIFF DEFENDANT 

Daedalus Prime LLC 1\/laz(ja Motor Corporation. Mazda Norih American Operations, 
Mazda Motor of America, Inc., MediaTek Inc., MediaTek USA Inc., 
Mercedes-Benz Group AG, Mercedes-Benz .AG, Mercedes-Benz 
USA, LLC. and Visteon Corporation 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l See Attached 

2 

3 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DA TE INCLUDED INCLUDED BY 

n Amendment □ Answer □ Cross Bill □ Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n. the above----·entitied case, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (WRK 

Co1iy 1-----Upon initiatioll of action, mail this copy to Director Copy 3-----lJiion termination of adion, mail this copy to Director 
Copy 2----·IJJJOll filing documellt adding patellt(s), mail this copy to Director Copy 4-----Case file copy 
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PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC 
2 US 8,898,494 B2 11/25/2014 Daedalus Prime LLC 
3 US 9,575,895 B2 2/21/2017 Daedalus Prime LLC 
4 US 10,049,080 B2 8/14/2018 Daedalus Prime LLC 
5 US 10,394,300 B2 8/27/2019 Daedalus Prime LLC 
6 US 10,705,588 B2 7/7/2020 Daedalus Prime LLC 
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Case 1:22-cv-01107-UNA Document 3 Filed 08/23/22 Page 1 of 2 Page!D #: 246 

AO 120 (ROY. 08/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in tile U.S. District Court District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEF[LED U.S. rnSTRlCT COURT 
8/23/2022 District of Delaware 

PLAfNTIFF DEFENDANT 

Daedalus Prime LLC Arrow Eleotronics, Inc.; Avent, Inc.; Digi-Key Eleotronics; Future Electronics Inc.; 
MazrJa Motor Corporation, MazrJa North American Operations. Maz.da Motor of 
America, Inc.; Mercedes-Benz Group AG, Mercedes-Benz AG, Mercedes-Benz 
USA, LLC; Mouser Electronics, Inc.; Newark. NXP Semiconductors N.V., NXP 
USA, Inc.; Rochester Electronics, LLC: and Visteon Corporation 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l See Attached 

2 

3 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DA TE INCLUDED INCLUDED BY 

n Amendment □ Answer □ Cross Bill □ Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above----·entitled case, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (WRK 

Co1iy 1-----Upon initiatioll of action, mail this copy to Director Copy 3-----lJ,ion termination of adion, mail this copy to Director 
Copy 2----·IJJJOll filing documellt adding patellt(s), mail this copy to Director Copy 4-----Case file copy 
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Case 1:22-cv-01107-UNA Document 3 Filed 08/23/22 Page 2 of 2 Page!D #: 247 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC 
2 US 8,898,494 B2 11/25/2014 Daedalus Prime LLC 
3 US 9,575,895 B2 2/21/2017 Daedalus Prime LLC 
4 US 10,049,080 B2 8/14/2018 Daedalus Prime LLC 
5 US 10,394,300 B2 8/27/2019 Daedalus Prime LLC 
6 US 10,705,588 B2 7/7/2020 Daedalus Prime LLC 
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Case 1:22-cv-01109-UNA Document 3 Filed 08/23/22 Page 1 of 2 Page!D #: 282 

AO 120 (Rev. 08/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in tile U.S. District Court District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEF[LED U.S. rnSTRlCT COURT 
8/23/2022 District of Delaware 

PLAfNTIFF DEFENDANT 

Daedalus Prime LLC 1\/laz(ja Motor Corporation. Mazda Norih American Operations, 
Mazda Motor of America, Inc., Mercedes-Benz Group AG, 
Mercedes-Benz AG, Mercedes-Benz USA, LLC, Qualcomm Inc., 
Qualcomm Technologies, Inc., and Visteon Corporation 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l See Attached 

2 

3 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DA TE INCLUDED INCLUDED BY 

n Amendment □ Answer □ Cross Bill □ Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n. the above----·entitled case, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (WRK 

Co1iy 1-----Upon initiatioll of action, mail this copy to Director Copy 3-----lJiion termination of adion, mail this copy to Director 
Copy 2----·IJJJOll filing documellt adding patellt(s), mail this copy to Director Copy 4-----Case file copy 
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Case 1:22-cv-01109-UNA Document 3 Filed 08/23/22 Page 2 of 2 Page!D #: 283 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC 
2 US 8,898,494 B2 11/25/2014 Daedalus Prime LLC 
3 US 9,575,895 B2 2/21/2017 Daedalus Prime LLC 
4 US 10,049,080 B2 8/14/2018 Daedalus Prime LLC 
5 US 10,394,300 B2 8/27/2019 Daedalus Prime LLC 
6 US 10,705,588 B2 7/7/2020 Daedalus Prime LLC 
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Case 2:22-cv-00352-JRG Document 2 Filed 09/12/22 Page 1 of 2 PagelD #: 237 

AO 120 (Rev. 08/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in tile U.S. District Court Eastern District of Texas on the following 

D Trademarks or D Patents. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEF[LED U.S. rnSTRlCT COURT 
2:22cv352 9/12/2022 Eastern District of Texas 

PLAfNTIFF DEFENDANT 

Daedalus Prime LLC Samsung Electronics Co., Ltd., Samsung Electronics 
America, Inc., and Taiwan Semiconductor Manufacturing 
Company Limited 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 8,775,833 7/8/20'14 Daedalus Prime LLC 

2 8,898,494 11/25/2014 Daedalus Prime LLC 

3 10,049,080 8i14/2018 Daedalus Prime LLC 

4 10,705,588 7/7/2020 Daedalus Prime LLC 

5 9,83'1,306 11 /28/20 ·17 Daedalus Prime LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DA TE INCLUDED INCLUDED BY 

n Amendment □ Answer □ Cross Bill □ Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above----·entitied case, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (WRK 

Co1iy 1-----Upon initiatioll of action, mail this copy to Director Copy 3-----lJ,ion termination of adion, mail this copy to Director 
Copy 2----·IJJJOll filing documellt adding patellt(s), mail this copy to Director Copy 4-----Case file copy 
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Case 2:22-cv-00352-JRG Document 2 Filed 09/12/22 Page 2 of 2 PagelD #: 238 

AO 120 (Rev. 08/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in the U.S. District Court Eastern District of Texas on the following 

D Trademarks or D Patents. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEF[LED U.S. rnSTRlCT COURT 
2:22cv352 9/12/2022 Eastern District of Texas 

PLAfNTIFF DEFENDANT 

Daedalus Prime LLC Samsung Electronics Co., Ltd., Samsung Electronics 
America, Inc., and Taiwan Semiconductor Manufacturing 
Company Limited 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 10,319,8'12 6/11/2019 Daedalus Prime LLC 

2 10,700,178 6/30/2020 Daedalus Prime LLC 

3 11,251,28'1 2/15/2022 Daedalus Prime LLC 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DA TE INCLUDED INCLUDED BY 

n Amendment □ Answer □ Cross Bill □ Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above----·entitied case, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (WRK 

Co1iy 1-----Upon initiatioll of action, mail this copy to Director Copy 3-----lJiion termination of adion, mail this copy to Director 
Copy 2----·IJJJOll filing documellt adding patellt(s), mail this copy to Director Copy 4-----Case file copy 
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