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PROCESSOR ACCESSING A SCRATCH PAD 
ON-DEMAND TO REDUCE POWER 

CONSUMPTION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of co-pending 
US. application Ser. No. 11/272,737, ?led on Nov. 15, 2005, 
entitled “Processor Accessing a Scratch Pad On-Demand to 
Reduce PoWer Consumption,” noW allowed, Which is incor 
porated herein by reference in its entirety. This application is 
also related to commonly oWned, co-pending U.S. applica 
tion Ser. No. 11/272,718, ?led on Nov. 15, 2005, entitled 
“Processor Utilizing A Loop Buffer To Reduce PoWer Con 
sumption,” and commonly oWned, co-pending U.S. applica 
tion Ser. No. 11/272,719, ?led on Nov. 15, 2005, entitled 
“Microprocessor Having A PoWer-Saving Instruction Cache 
Way Predictor And Instruction Replacement Scheme,” each 
of Which is incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to micropro 
ces sors and reducing poWer consumption in microprocessors. 

BACKGROUND OF THE INVENTION 

[0003] An instruction fetch unit of a microprocessor is 
responsible for continually providing the next appropriate 
instruction to an execution unit of the microprocessor. Gen 
erally, an instruction fetch unit computes a virtual address for 
the next instruction to be fetched, translates the virtual 
address to a physical address, retrieves an instruction corre 
sponding to the physical address, and provides the instruction 
to the execution unit. When multiple instruction sources such 
as an instruction cache and scratch pad are available, the 
instruction fetch unit may not be able to determine Which 
instruction source to use to retrieve the desired instruction 
until the virtual address is translated into a physical address. 
Rather than Waiting for the virtual address to be translated, a 
conventional instruction fetch unit may access all of the 
instruction sources simultaneously While the address is trans 
lated. After the address translation is completed, a conven 
tional instruction fetch unit Will inspect the retrieved instruc 
tions to determine if the desired instruction Was retrieved by 
one of the instruction sources. If none of the instruction 
sources has retrieved the desired instruction, a conventional 
instruction fetch unit uses the translated address to target the 
appropriate instruction source to retrieve the desired instruc 
tion. 
[0004] Although, accessing all the instruction sources 
simultaneously may reduce the time required to retrieve an 
instruction, it unnecessarily consumes a signi?cant amount of 
the total poWer of a microprocessor. This makes micropro 
cessors having conventional fetch units undesirable and/or 
impractical for many applications. 
[0005] What is needed is a microprocessor that can access 
a variety of instruction sources While consuming less poWer 
than a microprocessor having a conventional fetch unit. 

BRIEF SUMMARY OF THE INVENTION 

[0006] The present invention provides processing systems, 
apparatuses, and methods for accessing a scratch pad on 
demand to reduce poWer consumption. 
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[0007] In one embodiment, an instruction fetch unit of a 
processor is con?gured to provide instructions from several 
instruction sources such as an instruction cache and a scratch 
pad to an execution unit of the processor. When the scratch 
pad is enabled, the scratch pad is accessed to retrieve an 
instruction based on the virtual address. In parallel With the 
scratch pad access, the MMU is accessed to translate the 
virtual address into a physical address. If the physical address 
is associated With the scratch pad, the instruction retrieved 
from the scratch pad is provided to the execution unit of the 
processor for execution. If the physical address is not associ 
ated With the scratch pad, the scratch pad is disabled to reduce 
poWer consumption and the instruction fetch unit re-initiates 
the instruction fetch so that the instruction can be retrieved 
from an instruction source other than the scratch pad. 
[0008] In one embodiment, When the scratch pad is not 
enabled, another instruction source, such as the instruction 
cache, is accessed to retrieve an instruction based on the 
virtual address. In parallel With the instruction retrieval, the 
MMU is accessed to translate the virtual address into a physi 
cal address. If the physical address is associated With the 
scratch pad, the scratch pad is enabled and the instruction 
fetch unit re-initiates the instruction fetch so that the instruc 
tion can be retrieved from the scratch pad. In one embodi 
ment, if the physical address is not associated With the scratch 
pad, the instruction retrieved from the other instruction 
source is provided to the execution unit of the processor for 
execution. 
[0009] In one embodiment, another instruction source, 
such as the instruction cache, is disabled to reduce poWer 
consumption When the scratch pad is enabled and the instruc 
tion source is enabled When the scratch pad is disabled. 
[0010] In one embodiment, components of a processor, 
such as the instruction cache and the scratch pad are disabled 
to reduce poWer consumption by controlling the clock signal 
that is delivered to the component. By maintaining the input 
clock signal at either a constant high or a constant loW value, 
state registers in the component are suspended from latching 
neW values and the logic blocks betWeen the state registers are 
placed in a stable state. Once the components are placed in a 
stable state, the transistors in the state registers and the logic 
blocks are suspended from changing states and therefore do 
not consume poWer required to transition states. 
[0011] In one embodiment, When a component is disabled 
to reduce poWer consumption, a bias voltage is applied to the 
component to further reduce poWer consumption resulting 
from leakage. Further embodiments, features, and advan 
tages of the present invention, as Well as the structure and 
operation of the various embodiments of the present inven 
tion, are described in detail beloW With reference to the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE 
DRAWINGS/FIGURES 

[0012] The accompanying draWings, Which are incorpo 
rated herein and form a part of the speci?cation, illustrate the 
present invention and, together With the description, further 
serve to explain the principles of the invention and to enable 
a person skilled in the pertinent art to make and use the 
invention. 
[0013] FIG. 1 is a diagram ofa processor according to an 
embodiment of the present invention. 
[0014] FIG. 2 is a more detailed diagram of the processor of 
FIG. 1. 
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[0015] FIG. 3 is a How chart illustrating the steps of a 
method embodiment of the present invention. 
[0016] The present invention Will be described With refer 
ence to the accompanying drawings. The draWing in Which an 
element ?rst appears is typically indicated by the leftmost 
digit(s) in the corresponding reference number. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] The present invention provides processing systems, 
apparatuses, and methods for accessing a scratch pad on 
demand to reduce poWer consumption. In the detailed 
description of the invention that folloWs, references to “one 
embodiment”, “an embodiment”, “an example embodiment”, 
etc., indicate that the embodiment described may include a 
particular feature, structure, or characteristic, but every 
embodiment may not necessarily include the particular fea 
ture, structure, or characteristic. Moreover, such phrases are 
not necessarily referring to the same embodiment. Further, 
When a particular feature, structure, or characteristic is 
described in connection With an embodiment, it is submitted 
that it is Within the knowledge of one skilled in the art to effect 
such feature, structure, or characteristic in connection With 
other embodiments Whether or not explicitly described. 
[0018] FIG. 1 is a diagram ofa processor 100 according to 
an embodiment of the present invention. Processor 100 
includes a processor core 110, an instruction cache 102, and 
a scratch pad 104. Processor core 110 includes an instruction 
fetch unit 120 and an execution unit 106. Processor 100 may 
access an external memory 108. Instructions retrieved from 
external memory 108 can be cached in instruction cache 102. 
Instruction fetch unit 120 interfaces With instruction cache 
102, scratch pad 104, execution unit 106, and memory 108 
through buses 112, 114, 116, and 118, respectively. As Would 
be appreciated by those skilled in the relevant arts, instruction 
sources such as instruction cache 102 and scratch pad 104 
may also be placed Within processor core 110, Within instruc 
tion fetch unit 120, or external to processor 100. Memory 108 
may be, for example, a level tWo cache, a main memory, a 
read-only memory (ROM) or another storage device that is 
capable of storing instructions. 
[0019] FIG. 2 is a more detailed diagram of processor 100 
according to one embodiment of the present invention. As 
shoWn in FIG. 2, instruction fetch unit 120 includes a fetch 
controller 200, a multiplexer 208, a comparator 210, and an 
address register 220. Fetch controller 200 interfaces With 
multiplexer 208, scratch pad 104, instruction cache 102, and 
execution unit 106 through buses 218, 214, 212, and 216, 
respectively. Buses 204, 214, and 222 represent components 
ofbus 114. Buses 202, 212, and 222 represent components of 
bus 112. Buses 206 and 216 represent components ofbus 116. 
[0020] Register 220 stores a virtual address of an instruc 
tion to be fetched. Fetch controller 200 updates register 220 
via bus 226 With the address of the instruction to be fetched. 
The virtual address stored in register 220 is made available to 
instruction cache 102, scratch pad 104, and a memory man 
agement unit (MMU) 224 through bus 222. 
[0021] Memory management unit (MMU) 224 translates a 
virtual address provided from register 220 to a physical 
address. In one embodiment, MMU 224 is implemented, for 
example, using a translation lookaside buffer (TLB). 
[0022] MMU 224 may be placed Within processor 100, 
Within processor core 110, or Within instruction fetch unit 
120. 
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[0023] An address, such as the virtual address stored in 
register 220, includes a tag and an offset. The tag refers to a 
certain number of the most signi?cant bits in an address. The 
offset refers to the remaining bits in the address. 
[0024] During address translation, only the bits in the tag of 
a virtual address are translated to generate a physical address. 
Hence, a virtual address and its corresponding physical 
address share the same bits for the offset. Since the bits in the 
offset of the physical address can be extracted from the virtual 
address prior to address translation, an instruction source 
such as scratch pad 104 and instruction cache 102 may be 
con?gured to guess and retrieve an instruction based solely on 
the offset of the virtual address. 
[0025] When an instruction source is con?gured to retrieve 
an instruction based on the offset of the virtual address, the 
instruction source Will provide an instruction as Well as a tag 
of the physical address of the instruction. After the virtual 
address is translated, the tag of the instruction can be com 
pared With the tag of the translated address to determine if the 
correct instruction Was actually retrieved. If the guess Was 
Wrong, the instruction source can use the noW knoWn trans 

lated address to retrieve the correct instruction. 

[0026] Scratch pad 104 is a memory preferably con?gured 
to provide instructions having a physical address With a tag 
speci?ed in register 226. Hence, scratch pad 104 provides 
instructions for a single continuous range of physical 
addresses. The siZe of the range is the number of instructions 
that can be uniquely identi?ed by the bits of the offset. Scratch 
pad 104 may be enabled and disabled. When disabled, scratch 
pad 104 reduces poWer consumption. When enabled, scratch 
pad 104 retrieves an instruction based on the offset of the 
virtual address stored in register 220 in parallel With the 
address translation performed by MMU 224. Once the trans 
lation is completed by MMU 224, the tag in register 226 can 
be compared With the tag of the translated address to deter 
mine if the instruction retrieved by scratch pad 104 corre 
sponds to the virtual address stored in register 220. Scratch 
pad 104 provides a retrieved instruction on bus 204. In one 
embodiment, scratch pad 104 may be con?gured to provide 
instructions from tWo or more continuous ranges of physical 
addresses. In such an embodiment, a separate tag register is 
provided to specify each range and the tags stored in each tag 
register are compared With the tag of the address translated by 
MMU 224 to determine if the virtual address stored in register 
220 corresponds to one of the continuous ranges of physical 
addresses associated With scratch pad 104. 
[0027] Register 226 may be implemented, for example, as 
part of scratch pad 104 or as part of instruction fetch unit 120. 
When register 226 is implemented as part of scratch pad 104, 
the tag stored in register 226 is made available to comparator 
210 even When scratch pad 104 is disabled. In one embodi 
ment, the tag in register 226 may be changed programmati 
cally. 
[0028] When enabled, instruction cache 102 provides 
instructions not provided by scratch pad 104. Instruction 
cache 102 may be enabled and disabled. When disabled, 
instruction cache 102 reduces poWer consumption. When 
enabled, instruction cache 102 retrieves an instruction using 
the offset of the virtual address stored in register 220. In 
addition, instruction cache 102 retrieves a tag of the physical 
address associated With the instruction. The retrieval of the 
instruction is performed in parallel With the address transla 
tion performed by MMU 224. After MMU 224 completes the 
translation, the instruction’s tag is compared With the tag of 
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the translated address to determine if the retrieved instruction 
corresponds to the virtual address stored in register 220. 
Instruction cache 102 provides a retrieved instruction on bus 
202. 

[0029] Instruction cache 102 may be implemented, for 
example, as a direct mapped or a set-associated cache. When 
the instruction cache is implemented as a set-associated 
cache, one or more bits in the offset of the virtual address 
stored in register 220 may be used as an index to select a set 
(or a Way). 
[0030] Comparator 210 determines Whether the virtual 
address stored in register 220 corresponds to an instruction 
provided by scratch pad 104. The tag stored in register 226 is 
provided to comparator 210 on bus 230. After MMU 224 
translates the virtual address stored in register 220, MMU 224 
provides the tag of the translated address to comparator 210 
on bus 228. Comparator 210 compares the tWo tags to deter 
mine if they match. If they match, then the virtual address 
stored in register 220 corresponds to an instruction provided 
by scratch pad 104. The result of comparator 210 is provided 
to fetch controller 200 on bus 232. Based on the result of the 
comparison, fetch controller 200 causes multiplexer 208 to 
select betWeen an instruction provided by scratch pad 104 on 
bus 204 and an instruction provided by instruction cache 102 
on bus 202. 

[0031] Because fetch controller 200 does not knoW Whether 
the virtual address stored in register 220 corresponds With an 
instruction associated With scratch pad 104 or instruction 
cache 102 until after MMU 224 translates the virtual address, 
fetch controller 200 can access both scratch pad 104 and 
instruction cache 102 to retrieve instructions simultaneously. 
Once fetch controller 200 determines Which instruction 
source should provide the instruction, fetch controller 200 
can discard any incorrectly retrieved instructions. Although 
accessing scratch pad 104 and instruction cache 102 at the 
same time minimiZes delay time, having both scratch pad 104 
and instruction cache 102 enabled for every instruction fetch 
consumes a signi?cant amount of the total poWer of processor 
100. 

[0032] Instructions of a program tend to exhibit spatial and 
temporal locality, thus scratch pad 104 and instruction cache 
102 is each likely to be utiliZed to provide a sequence of 
instructions at a time. The present invention, as described 
herein, takes advantage of this observation in embodiments 
by enabling only one of scratch pad 104 or instruction cache 
102 at any time. If scratch pad 104 is enabled to retrieve 
instructions and fetch controller 200 later determines, after 
the address translation by MMU 224, that the instruction 
should be retrieved from instruction cache 102, scratch pad 
104 is disabled to reduce poWer consumption and the instruc 
tion fetch is re-started With instruction cache 102 enabled. 
Similarly, if instruction cache 102 is enabled to retrieve 
instructions and fetch controller 200 later determines during 
the course of the instruction fetch that the instruction should 
be provided by scratch pad 104, instruction cache 102 is 
disabled to reduce poWer consumption and the instruction 
fetch is re-started With scratch pad 104 enabled. 
[0033] For programs that tend to retrieve instructions from 
scratch pad 104 and instruction cache 102 in bursts, enabling 
and disabling scratch pad 104 and instruction cache 102 Will 
have minimal performance degradation since the amount of 
time spent to enable and disable scratch pad 104 and instruc 
tion cache 102 Will be small compared to the amount of time 
spent providing instructions from scratch pad 104 and 
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instruction cache 102. By disabling scratch pad 104 and 
instruction cache 102 in the manner described above, poWer 
savings are achieved. 
[0034] Although the present invention attempts to disable 
scratch pad 104 When it is not providing instructions, scratch 
pad 104 is not disabled if it is performing another function. 
For example, if instructions are being stored into scratch pad 
104, scratch pad 104 Will not be disabled until after the 
instructions are stored in scratch pad 104. Likewise, if 
instruction cache 102 is performing another function, instruc 
tion cache 102 Will not be disabled until it has completed the 
?nction. 
[0035] FIG. 3 depicts a How chart illustrating the steps of a 
method 3 00 according to an embodiment of the present inven 
tion. Method 300 is used to retrieve instructions by a proces 
sor having access to a scratch pad and an instruction cache. 
While method 300 can be implemented, for example, using a 
processor according to the present invention, such as proces 
sor 100 illustrated in FIGS. 1-2, it is not limited to being 
implemented by processor 100. Method 300 begins With step 
302. 
[0036] In step 302, a virtual address of an instruction to be 
fetched and provided to an execution unit of a processor is 
determined. The virtual address may correspond, for 
example, to an instruction that can be provided by a scratch 
pad or an instruction cache of a processor. In one embodi 
ment, an instruction fetch unit of the processor determines the 
virtual address of an instruction to be fetched by incrementing 
the virtual address of the previously fetched instruction or by 
using the target address of a jump or a branch instruction that 
Was previously executed. 
[0037] In step 304, the virtual address determined in step 
302 is translated to generate a physical address. In parallel 
With the address translation, the instruction cache provides an 
instruction based on the virtual address. In one embodiment, 
a memory management unit performs the address translation. 
[0038] In step 306, the physical address generated in step 
304 is examined to determine if it is associated With an 
instruction that is provided by a scratch pad. For example, if 
the scratch pad provides instructions for a range of physical 
addresses associated With a single tag, the tag is compared 
With the tag of the physical address generated in step 304 to 
determine if they match. If the tags match, the physical 
address generated in step 304 is associated With the scratch 
pad. 
[0039] If the physical address is associated With the scratch 
pad, method 300 proceeds to step 308. OtherWise, method 
300 proceeds to step 328. 
[0040] In step 308, the scratch pad is enabled unless it is 
already enabled. The scratch pad may already be enabled, for 
example, to store instructions into the scratch pad. 
[0041] In step 310, the instruction cache is disabled to 
reduce poWer consumption. Control proceeds to step 312. 
[0042] In step 312, the fetch for an instruction correspond 
ing to the virtual address determined in step 302 is re-per 
formed. Since the scratch pad Was enabled in step 308, the 
scratch pad retrieves an instruction based on the virtual 
address determined in step 302. 
[0043] In step 314, the instruction retrieved from the 
scratch pad is provided to an execution unit of the processor 
for execution. Control proceeds to step 316. 
[0044] In step 316, a virtual address of an instruction to be 
fetched and provided to the execution unit of the processor is 
determined, as in step 302. Control proceeds to step 318. 
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[0045] In step 318, the virtual address determined in step 
316 is translated to generate a physical address. In parallel 
With the address translation, the scratch pad retrieves an 
instruction based on the virtual address. 

[0046] In step 320, the physical address generated in step 
318 is examined to determine if it is associated With an 
instruction that is provided by the scratch pad. If the physical 
address is associated With the scratch pad, method 300 pro 
ceeds to step 314. Otherwise, method 300 proceeds to step 
322. 

[0047] In step 322, the scratch pad is disabled to reduce 
poWer consumption unless the scratch pad must remain 
enabled for another purpose. For example, if instructions are 
being stored in the scratch pad, the scratch pad Will be dis 
abled at a later time When instructions are no longer being 
stored in the scratch pad. 

[0048] In step 324, the instruction cache is enabled. Control 
proceeds to step 326. 

[0049] In step 326, the fetch for an instruction correspond 
ing to the virtual address determined in step 316 is re-per 
formed. Since the instruction cache Was enabled in step 324, 
the instruction cache retrieves an instruction based on the 
virtual address determined in step 316. 

[0050] In step 328, if the physical address of the instruction 
retrieved from the instruction cache corresponds to the virtual 
address of the instruction to be fetched, the instruction 
retrieved from the instruction cache is provided to the execu 
tion unit of the processor for execution. OtherWise, the 
instruction cache utiliZes the physical address that Was gen 
erated by translating the virtual address to retrieve and pro 
vide the correct instruction to the execution unit. The instruc 
tion cache, for example, may retrieve the correct instruction 
from an external memory. After step 328, method 300 pro 
ceeds to step 302. 

[0051] As described herein, a component of a processor 
such as an instruction cache, a scratch pad, etc. may be dis 
abled to reduce poWer consumption in accordance With the 
present invention by controlling the input clock signal of the 
component. By controlling the input clock signal so that the 
clock is maintained at a constant high or a constant loW value, 
state registers in the component are suspended from latching 
neW values. As a result, logic blocks betWeen the state regis 
ters are kept in a stable state and the transistors in the logic 
blocks are suspended from changing states. Hence, When the 
input clock signal is controlled, the transistors in the state 
registers and logic blocks of the component are suspended 
from changing states and therefore no poWer is required to 
change states. Only the poWer required to maintain a stable 
state is consumed. In one embodiment, When a component is 
disabled to reduce poWer consumption, a bias voltage is 
applied to the component to fuirther reduce poWer consump 
tion arising from leakage. 
[0052] While various embodiments of the present invention 
have been described above, it should be understood that they 
have been presented by Way of example, and not limitation. It 
Will be apparent to persons skilled in the relevant computer 
arts that various changes in form and detail can be made 
therein Without departing from the spirit and scope of the 
invention. Furthermore, it should be appreciated that the 
detailed description of the present invention provided herein, 
and not the summary and abstract sections, is intended to be 
used to interpret the claims. The summary and abstract sec 
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tions may set forth one or more but not all exemplary embodi 
ments of the present invention as contemplated by the inven 
tors. 

[0053] For example, in addition to implementations using 
hardWare (e. g., Within or coupled to a Central Processing Unit 
(“CPU”), microprocessor, microcontroller, digital signal pro 
cessor, processor core, System on Chip (“SOC”), or any other 
programmable or electronic device), implementations may 
also be embodied in softWare (e.g., computer readable code, 
program code, instructions and/or data disposed in any form, 
such as source, object or machine language) disposed, for 
example, in a computer usable (e.g., readable) medium con 
?gured to store the softWare. Such softWare can enable, for 
example, the function, fabrication, modeling, simulation, 
description, and/or testing of the apparatus and methods 
described herein. For example, this can be accomplished 
through the use of general programming languages (e.g., C, 
C++), GDSII databases, hardWare description languages 
(HDL) including Verilog HDL, VHDL, SystemC, SystemC 
Register Transfer Level (RTL), and so on, or other available 
programs, databases, and/or circuit (i.e., schematic) capture 
tools. Such softWare can be disposed in any knoWn computer 
usable medium including semiconductor, magnetic disk, 
optical disk (e.g., CD-ROM, DVD-ROM, etc.) and as a com 
puter data signal embodied in a computer usable (e.g., read 
able) transmission medium (e.g., carrier Wave or any other 
medium including digital, optical, or analog-based medium). 
As such, the softWare can be transmitted over communication 
netWorks including the Internet and intranets. 
[0054] It is understood that the apparatus and method 
embodiments described herein may be included in a semicon 
ductor intellectual property core, such as a microprocessor 
core (e. g., embodied in HDL) and transformed to hardWare in 
the production of integrated circuits. Additionally, the appa 
ratus and methods described herein may be embodied as a 
combination of hardWare and softWare. Thus, the present 
invention should not be limited by any of the above-described 
exemplary embodiments, but shouldbe de?ned only in accor 
dance With the folloWing claims and their equivalence. 

What is claimed is: 
1 A system comprising: 
a processor having a processor core, a fetch unit and a 

register for storing a portion of an address for an instruc 
tion to be fetched; 

a ?rst memory source for storing instructions and a scratch 
pad memory for storing instructions both of Which 
couple to the processor by a bus, Wherein the instruction 
is made available to the processor from the scratch pad 
memory When the portion of an address stored in the 
register matches a translated virtual instruction address 
provided by the fetch unit. 

2. The system of claim 1 Wherein the ?rst memory source 
is an instruction cache. 

3. The system of claim 1 Wherein the ?rst memory source 
is a level one instruction cache. 

4. The system of claim 1 Wherein the ?rst memory source 
is a level tWo cache. 

5. The system of claim 1 Wherein the ?rst memory source 
is disabled to reduce poWer consumption. 

6. The system of claim 1 Wherein the scratch pad memory 
is disabled to reduce poWer consumption if the instruction is 
not made available by the scratch pad memory. 
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7. The system of claim 1 wherein the ?rst memory source 
is enabled and the scratch pad memory is disabled to reduce 
poWer consumption if the instruction is not made available by 
the scratch pad memory. 

8. The system of claim 1 Wherein the portion of an address 
for an instruction comprise a tag of the translated physical 
address of the instruction. 

9. The system of claim 8 Wherein the instruction is selected 
from scratch pad memory based on the offset of the virtual 
instruction address. 

10. A method of performing an instruction fetch associated 
With a virtual address in a processor having a scratch pad 
memory for storing instructions and a ?rst memory system 
for storing instructions, comprising: 

making the instruction available to the processor from the 
scratch pad memory When the portion of an address 
stored in a register matches a translated virtual instruc 
tion address provided by a fetch unit. 

11. The method of claim 11 Wherein the ?rst memory 
source is an instruction cache. 

12. The method of claim 10 Wherein the ?rst memory 
source is a level one instruction cache. 

13. The method of claim 10 Wherein the ?rst memory 
source is a level tWo cache. 

14. The method of claim 10 Wherein the ?rst memory 
source is disabled to reduce poWer consumption. 

15. The method of claim 10 Wherein the scratch pad 
memory is disabled to reduce poWer consumption if the 
instruction is not made available by the scratch pad memory. 

16. The method of claim 10 Wherein the ?rst memory 
source is enabled and the scratch pad memory is disabled to 
reduce poWer consumption if the instruction is not made 
available by the scratch pad memory. 
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17. The method of claim 10 Wherein the portion of the 
address for an instruction comprises a tag of the translated 
physical address of the instruction. 

18. The method of claim 10 Wherein the instruction is 
selected from scratch pad memory based on the offset of the 
virtual instruction address. 

19. A computer program product for use With a computing 
device, the computer program product comprising: 

a tangible computer usable medium, having computer 
readable program code embodied thereon for providing 
a processor, the computer readable program code com 
prising: 
?rst computer readable program code for providing a 

fetch unit, 
second computer readable program code for providing a 

register for storing a portion of an address for an 
instruction to be fetched, coupled to the fetch unit, 

third computer readable program code for providing a 
?rst memory source for storing instructions, coupled 
to the fetch unit, and 

fourth computer readable program code for providing a 
scratch pad memory for storing instructions, coupled 
to the fetch unit, 

Wherein the instruction is made available to the proces 
sor from the scratch pad memory When the portion of 
an address stored in the register matches a translated 
virtual instruction address provided by the fetch unit. 

20. The computer program product of claim 19, Wherein 
the scratch pad memory is disabled to reduce poWer con 
sumption if the instruction is not made available by the 
scratch pad memory. 


