11 MAY 2005 PCT/ US01/30261 MULTI PLE SOURCES FOR | NSTRUCTI ON Dﬁ 2
‘TECHNI CAL FI ELD This invention relates to digital signal process ,ag%d
nore particularly to having multiple sources providing instdﬁ%%ﬁﬁﬁmgo t he
decoder. BACKGROUND Digital signal processing is concerned wth the
representation of signals in digital formand the transformation or
processi ng of such signal representation wusing nunerical conputation.
Digital si S S NQL J 3 e no, of today's. high
teahnol ogy ML EFLE [ SOMRG S, FHRC TS SRR s SESODE i ng.
and nul ti media. One reason for the prevalence of digital.signal processing
t echnol ogy has been the developnfgé ciﬂ , powerful digital signal
processors (DSPs) that provide englﬁgérs rﬁ | i abl e conputi ng ’

capability to inplengnt these products cheaply and efficiently. Since the
devel opnent of the Fﬁlif Eﬁ?’@‘.‘géglﬂ r&i@ﬁietseépuﬁégéﬁﬁld@iq:}‘ralhave evol ved to

the point where even sophisticated real-tinme processing of video-rate
sequences PEOCHESPESf orR@BINOre paytdoRlarly to having multiple

sources providing instructions to the decoder.

BACKGROUND

Digital signal processing is concerned with the .
representation of signals in digital form and the
transformation or processing of'such'signal representation
using numerical computation. Digital signal processing is -
a core technology for many of today's high technology
products in fields such as wireless communications,
networking, and multimedia. One reason for the prevalence
of digital signal processing technology has been the
development of low cost, powerful digital signal processors
(DSPs) that pfovide engineers the reliable computing
capability to implement these products cheaply and
efficiently. Since the development of the first DSPs, DSP
architecture and design have evolved to the point where
even sophisticated real-time processing of video-rate

sequences may be performed.
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11 MAY 2005 PCT/USO01/ 30261 DSPs are often.used for a variety 0§1”Hk}bﬁﬁd'a
‘appl i cations such as digital video, imging, and audi o. DSPs

mani pul ate the digital signals to create and open such WU|W0ﬁM&Wn&xheS
MPEG-i (Motion Picture Expert Goup), MPEG 2, MEG4 and H. 263 are digital
vi deo conpression standards and file formats. These standards achi eve a
hi gh conpression rate of the digital video signals by storing nostly

changes from one videggbgageet @ F ql : §gntire

f;a(rjreffThe video information rrgé {éﬁlt ﬁ%&%ﬁ%e@é%u& n;mber
0 i fferen ues e e_us erf orm vari ous, operations
on the vide%pP%$§?ﬁﬁgP8nsHﬁp 5%%%¥§@SV' eoTh i ARDRUEES i ncl ude
notion search_and spati a |nter% olation algorithns. The primary intention

is to masBﬁBSdmévoWprﬂuEéFﬁeéﬁ &I AiEad i Hignad dexrreatersand apere
operations are conputationally intensive and may require high data

t hroughput . s¥ab mREGinadipyféllest.andards is evolving to keep pace with the
i ncreasi ng bandwi dth requirenments of nultimnmedia applications and files.
Each new version of tHMBEGslariMartdop et e Bxde¥apBdurial atbed-ap) it hns

t hat pl ace .
MPEG-4 and H.263 are digital video compression standards
and file formats. These standards achieve a high
compression rate of the digital video signals by storing
mostly changes from one video frame to another, instead of
storing each entire frame. The video information may then
be further compressed using a number of different
techniques.

The DSP may be used to perform various operations
on the video information during compression. These
operations may include motion search and spatial
interpolation algorithms. The primary intention is to
measure distortion between blocks within adjacent frames.
These operations are computationally intensive and may
require high data throughput.

The MPEG family of standards is evolving to keep
pace with the increasing bandwidth requirements of

multimedia applications and files. Each new version of the

standard presents more sophisticated algorithms that place



-2 11 MAY 2005 PCT/USO1/ 30261 even greater processing requirenengq ﬂﬂfqﬁg
‘DSPs used in MPEG conpliant video processing equipnment. Video prdcessi ng
equi prent manufacturers often rely on application-specific integrated
circuits (ASICs) custom zed for video encodi ng under the MPEG and H. 263

standards. However, ASICs are conplex to design, Costly to produce and
|l ess flexible in their application than general-purpose DSPs. SUMVARY OF

THE | NVENTI ON According to the invention there i s provi dedpaTmsoisadsof
providing instructions to a decoder within a processor conprising:
providing a selected instruction to a decoder 5 froma plurality of
sources.. The nethod may further conprise collecting a plurality of

instructigw&nf@@@dﬂ&t[ﬁﬁdéﬁééﬁhgﬁrééﬁﬁﬁéﬁenég Shftﬁﬁtbggﬁgﬁgeﬁﬁg her

conprise collecting the instructions in a nmultiplexer. met nmay
Size of PR, BRTPIARE [k e g Qru b= R "ot nod my Turther
conpri se CO'leCtingV%ngﬂﬁggéééégng equipment manufacturers oftén

rely on application-specific integrated circuits (ASICs)

customized for video encoding under thé MPEG and H.263

standards. However, ASICs are complex to design, costly to

produce and less flexible in their application than

general-purpose DSPs.

SUMMARY OF THE INVENTION

According to the invention there is provided a method of
providing instructions to a decoder within a processor
comprising: providing a selected instruction to a decoder

5 from a plurality of sources.

The method may further comprise collecting a plurality of

ingtructions from the plurality of sources.

10 The method may further comprise collecting the instructions

in a multiplexer.

The method may further comprise transmitting width bits to
the decoder corresponding to a size of the selected

15 instruction.



wi dt'h bits corresponding to the size of the instructions fromthe
‘plurality of sources. 5 The nethod may further conprise coIIectinb1tMe’zm5
plurality of wdth bits in a second multiplexer. The nmethod may further
conprise determning the selected 10 instruction based on a priority
schedul e. The nethod may further conprise providing the instructions in a
digital signal processor. 15 According to the invention there is also
provi ded a nmethod of obtaining instructions at a decoder within a
processor conprising: collecting a plurality of instructions froma
plurality THe imstkod hady SOHHEKES,; combpr£6é| BYLRBePting| At y1eEal1 b gt BEDI LS
correspondiqg to the plurality_of instructions; 20 deternining.one of the
plural ity WHItmdpitRteRrEetRPRLing bR ckh@ 81z dof r B dRFERYcER@nSe| ect ed

one of ther, g UERd i dHuPL11 EptE#ICIoQHNSesNd the corresponding width bit to
t he decoder. 25 The nethod may further conprise collecting instructions

fromarb | cache/ Alignnent unit. The nethod may furthe; coEprise col l ecting
I nst ti f I buffer. 30 Th t hod t i se
cor | ect i g9 ORd Y PEFETR S, eREtTo o hies Tty offp ot ufef Thy G

width bits in a second multiplexer.

The method may further comprise determining the selected

10 instruction based on a priority schedule.

The method may further comprise providing the instructions

in a digital signal processor.

15 QAccording to the invention there is also provided a method
of obtaining instructions at a decoder within a processor
comprising: collecting a plurality of instructions from a
plurality of instruction sources; collecting a plurality of
width bits corresponding to the plurality of instructions;

20 determining one of the plurality of instructions to be
processed; and transferring the selected one of the
plurality of instructions and the corresponding width bit

to the decoder.

25 The method may further comprise collecting instructions

from an Icache/Alignment unit.

The method may further comprise collecting instructions
from a loop buffer. '

30
The method may further comprise collecting instructions
from an emulation instruction register.

-3a-



-3a 11 MAY 2005 The method may further conprise obtaining instructions in a
‘digital signal processor. The method nmay further conprise col | ecti¥ AgMAYhlld
plurality of 5 instructions having the sane format. The method nmay further
conprise determning the instruction to be processed based on a priority
schedul e. 10 According to the invention, there is also provided a

processor conprising: a plurality of instruction sources which provide a

plurality [ tions, L[S ltiplexer which receives the
D1 U al ¢y She HEHINE hEp ruftidd Momntt 0 PREL R L o b EFRGHES0t, Tacn
wherein theigbtdl reigmal tppbexpsosel ects a first instruction to be

executed fromthe plurality of instructions; and a decoder which receives

the selected first instruction fromthe first multiplexer. 20 The processor

may furthefy Qﬁ@é'é& LN dB | L& LXEE ¥ E8LLRS CLYE P, | ¥ of
signal s froﬁ?t el?nsggﬁitlon souré@% |ndi%at+ve o?gt%e é?g% %?i?*e$

i nst ruct i oires tyvetedms haneinse cohel same i Hdomat. provi des to the decoder one
of the plurality of signals which corresponds to the selected 25 first

i nstruction. Each of the plurality of instructions may be in the sane
format. The method may further comprise determining the instruction

to be processed based on a priority schedule.

10 According to the invention, there is also provided a
Processor comprising: a plurality of instruction sources
which provide a plurality of instructions; a first
multiplexer which receives the plurality of instructions
from the plurality of instruction sources, wherein the

15 first multiplexer selects a first instruction to bg
executed from the plurality of instructions; and a decoder
which receives the selected first instruction from the

first multiplexer.

20 The processor may further comprise a second multiplexer
.which receives a plurality of signals from the instruction
sources indicative of the size of the instructions, wherein
the second multiplexer provides to the decoder one of the
plurality of signals which corresponds to the selected

25 first instruction.

Each of the plurality of instructions may be in the same

format.

30 The decoder may receive the selected first instruction
directly from the multiplexer.

-3b-



30 The decoder may receive the selected first instruction directly from
‘the nultiplexer. -3b 1 1 MAY 2006 The first multiplexer may sel qct payfigist
instruction to be executed fromthe plurality of instructions based on a
priority schedule. 5 The processor may be a digital signal processor. o
According to the invention, there is also provided an apparatus, including
I nstructions residing on a nachi ne- readabl e storage nedium for use in a

machi ne s e, 1 ndle_a_plural i f instryctions, the instructions
causi ng t@gng.é%%r?eg'tug: J‘?&Ieé‘&rpg‘ﬁyi ﬁ%&t iao:1l'$ Lpstugtagn yt‘bfb%our ces;
and provi éxettede feohne thieNpllialii®y o0 i3t ARAAs Pased®d BN Nne My
collect a plurality of instructions from the plurality of sources. The

i nstruct | BA&OF&FYHECEEBArEGed in a nultiplexer. 20 A plurality of width
bits corresponding to the size of the instructions nay be collected from
the plurality of sources. According to the invention, there is also

provi déd Theepkodesabromapr bei di Aggihalr sdgnals precesdezader within a
processor conprising: providing a selected instruction and a second

i nstruction to a decoder froma plurality of sources,

According to the invention, there is also provided an
apparatus, including instructians residing on a machine-
readable storage medium, for use in a machine system to

10 handle a plurality of instructions, the instructions
causing the machine to: select an instruction from a
plurality of sources; and provide the selected instruction

to the decoder.

15 The machine may collect a plurality of instructions from

the plurality of sources.
The instructions may be collected in a multiplexer.

20 A plurality of width bits corresponding to the size of the
instructions may be collected from the plurality of

sources.

According to the invention, there is also provided a method
25 of providing instructions to a decoder within a.processor
comprising: providing a selected instruction and a second
instruction to a decoder from a plurality of sources,
wherein the selected instruction does not pass through an
instruction cache.
30 |
The method may further comprise collecting . a plurality of
instructions from the plurality of sources.



wherein the selected instruction does not pass through an instruction
‘cache. 30 The nmethod may further conprise collecting a plurality of 44 MAY 2005
instructions fromthe plurality of sources. -3c 1 1 MAY 2005 The net hod may
further conprise collecting the instructions in a multiplexer. The nethod
may further conprise transmtting wdth bits to 5 the decoder

corresponding to a size of the selected instruction. The method may

further [ ol,l ecti Iurallt of dth.bits,correspondi.ng to the
si ze of thgyénégFﬁc |o% E%B%Pron1?ﬂ€r PAr &P ?cg%ngoﬁpge%psiﬁgcgéPﬁBd may
further coffraseuleiptekesy the plurallty of wdth bits in a second

mul tiplexer. 15 The nmethod nmay further conprise determ ning the sel ected
i nstruction based on a priority schedule. The nethod may further conprise

provi ding +Rg ﬁQEEB&CﬁAQ”furkﬂeﬁ QgggéﬁkestﬁﬂngEFQEﬁﬁsﬂidtﬁobﬁﬁgoE@'”9 to

t he inventi on, ere 1s SO provi alning rnstructions
at a detodthemdebodea poorespondingnpoi ai ajzecokf| théi aglacpedral ity of

|nstruct|ons fro
struc Lon

The method may further comprise collecting a plurality of
width bits corresponding to the size of the instructions

10 from the plurality of sources.

The method may further comprise collecting the plurality of

width bits in a second multiplexer.

15 The method may further comprise determining the selected

instruction based on a priority schedule.

The method may further comprise providing the instructions
in a digital signal processor.

20
According to the invention, there is also provided a method
of obtaining instructions at a decoder within a processor
comprising: collecting a plurality of instructions from a
pPlurality of instruction sources, wherein said collecting a

25 plurality of instructions includes collecting a first
instruction, wherein the first instruction does not pass
through an instruction cache; collecting a plurality of
width bits corresponding to the plurality of instructions;
determining one of the plurality of instructions to be

30 processed; and transferring the selected one of the
plurality of instructions and the corresponding width bit

to the decoder.
_3d_



plurality of instruction sources, wherein said collecting a 25 pf yirgdy pogs of
instructions includes collecting a first instruction, wherein the first

i nstruction does not pass through an instruction cache; collecting a
plurality of wdth bits corresponding to the plurality of instructions;
determ ning one of the plurality of instructions to be 30 processed; and
transferring the selected one of the plurality of instructions and t he

correspondypg Wb eh8abhhy FQriRSrIE6REE se 311 908+ 108 c¥ERE0d may
78 n T 8acher

further conprise co ng 1 nstructTons roma I'gnment unit.
The net hodfrom anrIbachedAbigseentd| hetti ng |nstruct|ons 5 froma | oop
buffer. The method may further conprise collecting instructions from an
enul ation instruction register. 10 The nmethod may further conprise

obt ai ni ng Tﬂét:ﬁé'ﬁﬁbénﬁa*”f@rtﬂéﬂ' éa:hpﬂgaabomaeeiﬁer indBBuBRibAd may
further conprise coll ing the plurality of instructions having the sane

format .5 15£q¢m aeloep huffénrther conprise determining the' instruction to
be processed based on a priority schedule. According to the invention,
there is also provided a :

The method may further comprise collecting instructions

from an emulation instruction register.

10 The method may further comprise obtaining instructions in a

digital signal processor.

The method may further comprise collecting the plurality of
instructions having the same format.

15
The method may further comprise determining the instruction

to be processed based on a priority schedule.

According to the invention, there is also provided a

20 processor comprising: a plurality of instruction sources
which provide a plurality of instructions; a first
multiplexer which receives the plurality of instructions
from the plurality of instruction sources, wherein the
first multiplexer selects a first instruction to be

25 executed from the plurality of instructions, and wherein
the first instruction has not passed through an instruction
cache; and a decoder which receives the selected first

instruction from the first multiplexer.

30 The processor may further comprise a second multiplexer
which receives a plurality of signals from the instruction
sources indicative of the size of the instructions, wherein
the second multiplexer provides to the decoder one of the

_3e_




20 processor conprising: a plurality of instruction sources t?hMéf%VIde
'‘a plurality of instructions; a first nultiplexer which receive

plurality of instructions fromthe plurality of instruction sources,
wherein the first nultiplexer selects a first instruction to be 25
executed fromthe plurality of instructions, and wherein the first

I nstruction has not passed through an instruction cache; and a decoder

whi ch rece%xa.%aihe S§ eg&gqa&sr %ighnatow%fsg,%g.dfr% e fdd1cdny tipl exer.
30 The -proctessor ng urtRer conprise a secdnd nul tiplexer Whi Ch recei ves
a pIuraIit#lnétsmgaahnctionhthe i nstruction sources indicative of the size
of the instructions, wherein the second nultiplexer provides to the
decoder one of the -3e 1 1 MAY 2005 plurality of signals which. corresponds

to the sel ggéRdo£f thst plashlieli OF ikacthuckibhe Rlay de tivn dhd ReiddiCtions
may be in the same 5 format. The decoder may receive the selected first

i nstructi oficr@atectly fromthe nmultiplexer. 10 The first nul tipl exer may
select a first instruction to be executed fromthe plurality of

i nstructions based on a priority schedule. The processor may be a digital
signal prorkeésdécoder may receive the selected first instruction

directly from the multiplexer.

10 The first multiplexer may select a first instruction to be
executed from the plurality of instructions based on a

priority schedule.

The précessor may be a digital signal processor.

15 |
According to the invention, there is also provided an
aﬁparatus, including instructions residing on a machine-
readable storage medium, for use in a machine system to
handle a plurality of instructions, the instructions.

20 causing the machine to: select an instruction from a
plurality of sources; and provide the selected instruction
to the decoder, wherein the selected instruction has not

passed through an instruction cache.

25 The machine may collect a plurality of instructions from

the plurality of sources.
The instructions may be collected in a multiplexer.

30 A plurality of width bits corresponding to the size of the
instructions may be collected from the plurality of

sources. -3f



15 According to the invention, there is also provided an apparﬁé S
‘including instructions residing on a nachi ne- readabl e storage g W 205,
use in a nmachine systemto handle a. plurality of instructions, the

i nstructions 20 causing the machine to: select an instruction froma
plurality of sources; and provide the selected instruction to the decoder,
wher ei n the sel ected instruction has not passed through an instruction

cache. n c pl ty_o QRS f he
o urai ity Apooonehl fo ReehyBEkiSnp hELE) Lokt pOChELPLURE S kBTROLS
30 A pl ur adftyrovridind hibhstsucbions pbadandetodéhewsthitnod phécesastkructi ons

may be collected fromth Iurallt of _sources, . -3f 1 1 MAY 2005 Accordlng
(o the i nveripehesngereofibstids 18 f eiPat mERhbipLates Suratngeed

i nstructi opgstPudt 6k OFLsm VA 1 Hl r 81 DE CSESQSurEQEPrbélﬂgctEH I gpthng in a
first nmultiplexer a selected " instruction froma plurality of sources;

coIIectﬁngs¢ﬁ°ad5m%btunhemettap*edeh signal hfzegnthef enm ofietbae of t he
plurality of sour the mndth nal ele pog the t he _sel ected
i nstructidn iura h¥OV| aTNg T g?%c?%%ég ¥uct|%ﬁ° ﬁl?ﬁeg d?#i*8i gnal

to the dEC@ﬂe'Ehe weirbetmtiwdtﬁmtimt hﬂidcpﬂ@fridanO{:hecééDGcﬁew urality

of
instruction and the width signal to the decoder.

10 The method may further comprise collecting a plurality of

instructions from the plurality of sources.

The method may further comprise collecting a plurality of
width bits corresponding to the size of the plurality of

15 instructions from the plurality of sources.

The method may further comprise transmitting width bits to
the decoder corresponding to a size of the selected
instruction.

20
The method may further comprise collecting the plurality of

width bits in the second multiplexer.

The method may further comprise determining the selected

25 instruction based on a priority schedule.

The method may further comprise providing the instructions

in a digital signal processor.
30 The second multiplexer may not collect instructions.

According to the invention, there is also provided a method

of obtaining instructions at a decoder within a processor

_38—



I nstructions fromthe plurality of sources. The nethod may furthgr conpri se
‘collecting a plurality of wdth bits corresponding to the size fl MAe 2005
plurality of 15 instructions fromthe plurality of sources. The nethod nmay
further conprise transmtting width bits to the decoder corresponding to a
size of the selected instruction. 20 The nmethod may further conprise
collecting the plurality of wdth bits in the second nultiplexer. The

met hod may F.conpri etermining.the selected 25 instruction based
on a prior?%@gégiﬁﬁﬁfggo#igcﬁ%?ﬁoﬁnn%y9+ﬁ?ﬁh%Pigbﬂg?F§5 ﬁrBiPﬁFEb£¥he
instructi oo ihStbudtPohsl £66N2l pDEPEESEP! of 3OndBLusLLOATsBULERR] EXEr NMAY
not collect instructions. According to the invention, there is also

provi ded CHEIPRENGIiBR FRFPRA I MalEiRlevas atPhunatster ofi vhfdkha

Processor s 1doMuegiRe: 908 | EhO%16PL1 £6L1 88 LflsBelilbibnll Ui Pl exer a

plurality of instructions Troma plurality I nStruc |on_soﬁrces; _
col | ectS ngdétexmimingdomel| ¢of pthaeplurplityl of yinsdtmiadthon®i £t6 Barrespondi ng

toth I | it i nstructiopns; 5 determ njng one of the plurality of
igstrﬁcfi3%§b%%g%%£;b%ﬂ%e%E%REEéﬁﬁF??eﬁk?e??*ﬁgt?ﬂe°gél%ﬁtEﬁeone of the

plurality of instructions and the corresponding width bit

to the decoder.

10 The method may further comprise collecting instructions

from an Icache/Alignment unit.

The method may further comprise collecting instructions
from a loop buffer.

15
The method may further comprise collecting instructions

from an emulation instruction register.

The method may further comprise obtaining instructions in a

20 digital signal processor.

The method may further comprise collecting the plurality of

instructions having the same format.

25 The method may further comprise determining the instruction

to be processed based on a priority schedule.
The second multiplexer may not collect instructions.

30 According to the invention, there is also provided a
processor comprising: a plurality of instruction sources
which provide a plurality of instructions; a first

multiplexer which receives the plurality of instructions
_.3h._



lurality of instructions and the corresponding width bit to the coder.
1 4 0 ) fron1aﬂ? MAY 2005

‘10 The nmethod may further conprise collecting instructions

| cache/ Ali gnnment unit. The nmethod may further conprise collecting

instructions froma |oop buffer. 15 The method may further

conpri se

collecting instructions froman enulation instruction register. The nethod

may further conprise obtaining instructions in a 20 digital

si gnal

processor . £rddie #¥d HotuP@YiEy éHeinSOPRELE6n COLLLEEENJwhBePhUERLI LY Of
i nstructions having the sane format. 25 The nethod may further conprise

det er mi ni riginste mpktinkexen sebees profisabdinatruchbhon pBeibeity schedul e.
The seconde,%%lg“é)& ef&e#m e Gntgi\é:?%ﬂwtof NPLLLELL L Sns 39a'°‘88883{a99 to the
So provided a-p conprising. a p

i nventi on, ere 1s a r Focessor

urality of

I nstructi orhixchinosseiwds ctheraeleeted pfirati tysvtuchsdonuetromnghea first

I tipl whi ch | th I | it f Inst ti .- 3h
From & e pah RyL G101 58T Lctndt <oty ene oy Erel R%ehcval e

11 MAY 2005
FeRBrvepl exer

sel ects a { igRird 1Sty Ust | #1gh&l Herr & CERb en bt Pt t N6n PbohakbbY Of

i nstructions; a decoder

indicative of the size of the instructions, wherein the

second multiplexer provides to the decoder one of

the

plurality of signals which corresponds to the selected

10 first instruction.

The second multiplexer may not receive instructions.

Each of the plurality of instructions may be in the same

15 format.

The decoder may receive the selected firset instruction

directly from the multiplexer.

20 The first multiplexer may select a first instruction to be

executed from the plurality of instructions based

priority schedule.

The processor may be a digital signal processor.
25

on a

The first multiplexer may be coupled to each of the

plurality of instruction sources, wherein the second

multiplexer is separately coupled to each of the plurality

of instruction sources, and wherein the first multiplexer

30 and the second multiplexer are coupled in parallel to the

decoder.

According to the invention, there is also provided an

apparatus, including instructions residing on a machine-

35 readable storage medium, for use in a machine system to

_3i_



~which receives the selected first instruction fromthe 5 first rniihﬁ#gzﬁr;
‘and a second nul tiplexer which receives a plurality of signals fro held
instruction sources indicative of the size of the instructions, wherein
the second nmultiplexer provides to the decoder one of the plurality of
signals which corresponds to the selected 10 first instruction. The second
mul tipl exer may not receive instructions. Each of the plurality of
i nstructi deendiey deplurahbtyant i1b8stounabionFhetlecduetrumgfiongei ve the

selected first, instructian, difectl romt he Ltiplexer, 20 The _first

mul ti pl exe‘fa"}ﬁy“%etrl'é%_tmaa&?:"’r‘?t£?hs?¥?1i??g]nlfoaggirggegﬁﬁgépﬁfgﬁt fe
plurality of)ddisdd UHd NS DESRIEPOmAa PLuLALLYySeRedBheceshiecBloeRESOr MAy
be a digital signal processor. 25 The Tirst nultiplexer my be coupled to

each of tHher ®lagcond ynwktipkexertaonldbhr eégnahhéremnthreonecafidthe

Itipl ' | ' ' ti
Sour cod. IR 64 RSyred: fno Mufatd SLohRE RbUpTEyiKgObnelBLEHN, OF
are coupl esf ithdasslldctied alidmerucietonperandcppodidg thet keleavedti on, there

is also provided an apparatus, . including.instrugtions residing on a
machi ne pinstruction éﬁﬁ the width signgl to a gecoger. 9

. The machine may collect in the first multiplexer a
10 plurality of instructions from the plurality of sources.

A plurality of width bits corresponding to the size of the

instructions may be collected in the second multiplexer

from the pluralilty of sources.

15
The second multiplexer may not collect instructions.

DESCRIPTION OF DRAWINGS

These and other featurés and advantages of the
invention will become more apparent upon reading the
following~detaiied déscription and upon reference té the
accompanying drawings.

Figure.l is a block diagraﬁ of a mobile video
device utilizing a processor according to one embodiment of |
the présent invention.

Figure 2 is a block diagram of a signal processing
system according to an embodiment of the present invention.

Figure 3 is a block diagram of an alternative
signal processing éystem according to an embodiment of the

present invention.
. . _3y-



35 readabl e storage nedium for use in a machine systemto -3i
‘handl e a plurality of instructions, the instructions causing

the nacﬂﬁﬂp5

to: collect in a first nmultiplexer a selected instruction facamBhigial ity
of sources; collect in a second nmultiplexer a width signal fromthe one of
the 5 plurality of sources, the width signal specifying the size of the
sel ected instruction; and provide the selected instruction and the wdth

signal to a decoder. pjJhige MChiNEsTRYLES! L wryﬁ 1pd ] Bhe MY

10. plurality of instruCtions fromthe p ura Fces.

bl

f dth b f b
ool Lot od 1 He HEESEERS nﬂ?t%ﬁ@%rf'%f%%#rﬁp%?%% P AReE 1o thes The
second nultlﬁlexer IH&%Q?t collect instructions. DESCRI PTI ON OF DRAW NGS

These and dtheFeieat

HMtr advant ages of the. invention will becone nore

apparent upon reading_the follow ng detailed description and upon
reference to the acchhPargihgldirawphgek diagram|of sa bl viplei souace of a
nobil e video device utilizing a processor according to one enbodi nent of
t he presentdégndsn ifeed system according to one embodiment of the

present invention.

Figure 6 illustrates the process of providing a

selected instruction from multiple sources to the decoder

according to one embodiment of the present invention.

DETAILED DESCRIPTION

Figure 1 illustrates a mobile video device 100

including a processor according to an embodiment of the

invention. The mobile video device 100 may be a hand-held

device which displays video images produced from an encoded

video signal received from an antenna.105 or a digital

video storage medium 120, e.g., a digital video disc (DVD)

or a memory card. A processor 110 communicates with a

cache memory 115 which may store instructions and data for

the processor operations. The processor 110 may be a

microprocessor, a digital signal processor (DSP), a

microprocessor controlling a slave DSP, or a processor with

an hybrid microprocessor/DSP architecture. For the



Figure 2 is a block diagramaof a signal processing systen1ac;qrgkpgm§o an
‘enbodi nent of the present invention. Figure 3 is a block diagramo n
alternative signal processing systemaccording to an enbodi PENUS@f302d1e
present invention. -3i 1 1 MAY 2005 PCT/USO1/ 30261 Figure 4 illustrates
exenpl ary pipeline stages of the processor in Figure 1 according to an
enbodi nent of the present invention. Figure 5 is a block diagramof a

mul tipl e spurpesedeodddh ifseepbrslyistam ar,cdrlth ngrd e £66r eTbodiyient pef t he
present invention. Figure 6 illustrates the process of providing a

sel ected i peireiglldon of hemelwaftd e sPW qusp to ¢ he decoder according to one
enbodi nent of the present inventiron. DETAI LED DESCRI PTION Figure 1

an onbod ment. of thotte S S bed M i B g SREEAChRE PR ORRE 1
Vi deo 5i gniNCPEes: YRHeP: SRR ain BRI ool (TAATEIS, \ABRLOST B age
medi um 120, ,e.g., a digital video disc (DVD) or a nenory card. A processor
110 connunﬁ&gﬂgélePﬁvérSlon' demodulation, filtering, data recovery,

and decoding. The DSP 110 may decode the compressed

digital video signal according to one of various digital

video compressipn'standards such as the MPEG-family of

standards and the H.263 standard. The decoded video signal

may then be input to a display driver 130 to produce the

video image on a display 125.

_ Hand-held devices generally have limited power

supplies. Also, video'decoding operations are

computationally intensive. Accordingly, a processor for

use in such a device is advantageously a relati&ely high

speed, low power device.

The DSP 110 may have a deeply pipelined,

load/store architecture. By employing pipelining, the

performance of the DSleay be enhanced relative to a non-

pipelined DSP. Instead of fetching a first instruction,

executing the first instruction, and then fetching a second

instruction, a pipelined DSP 110 fetches the second

instruction concurrently with execution of the first



cache nmenory 115 which nmay store instructions and data for t?q ﬁk?% sor
‘operations. The processor 110 nay be a mcroprocessor, a digita igﬁal
processor (DSP), a microprocessor controlling a slave DSP, p@T/8sa/3058SSOr
with an hybrid mcroprocessor/DSP architecture. For the -4 11 MAY 2005
PCT/ USO1/ 30261 purposes of this application, the processor 110 wll be
referred to hereinafter as a DSP 110. The DSP 110 may perform vari ous

operations 9Astpect €980UEH¥EEEO i&ip&'%ﬁ)ingi m@ié{'ﬂid&iéﬁrtﬁm@gﬁét anal og-t o-

digital conversion, denodulation, filteri'ng, data recovery, decodi ng.

one of vari SuEUhPEr cfie” GEQERTENRIREOS B MM DR L Rt am 1y
“nput to 4 BB BDEErPhch 190 PUPRIGRAEL BYle A CLULTheR OrRSCERSRHy 125
Hand- hel d devi ces generally have |imted power supplies. Al so, video
decodi ng op®i3E i besfatehedoapd: sreshufad imitdissisane sdastkicgle. a
processor for wuse in such a device is advantageously a relatively high
speed, | ow power devi8echTheDBBP1100 many Heawsesl dddyil winerldamchrders,

teleconferencing, PC video cards, and High-Definition

Television (HDTV). In addition, the DSP 110 may also be

used in connection with other technologies utilizing

digital signal processing such as voice processing used in

mobile telephony, speech recognition, and other

applications.

Turning now to Figure 2, a block diagram of a
signal processing system 200 including DSP 110 according to
an embodiment is shown. One or more analog signals may be
provided by an external source, e.g., antenna 105, to a
signal conditioner 202. Signal conditiongr 202 may perform
certain preprocessing functions upon the analog signals.
Exemplary preprocessing functions may include mixing
several of the analog éignals together, filtering,
amplifying, etc. An analog-to-digital converter (ADC) 204
may be coupled to receive the preprocessed analog signals

from signal conditioner 202 and to convert the preprocessed

analog signals to digital signals consisting of samples, as



| oad/ store architecture. By enploying pipelining, the performmuqic) he
‘DSP may be enhanced relative to a non- pipelined DSP. |Instead of gt ng a
first instruction, executing the first instruction, and t RET/¥S8u666ng a
second instruction, a pipelined DSP 110 fetches the second instruction
concurrently with execution of the first -5 11 MAY 2005 PCT/ US01/ 30261

I nstruction, thereby inproving instruction throughput. Further, the clock
cycle of adpspeibaddabspennfhise ssimpliesr mayhave tdedderofadcowedtmy pel ined DSP,
in which the instruction nust be fetched and executed in the same cl ock

cycl e. SuchampDBERy 138t sayehe ridekdvibyh thiede@ tea Y danse adLl &ronf erenci ng,
PC video cards, and H gh-Definition Television (HDTV). In addition, the

BSP 110 oy @haDs beecesflal Bycalipell eantikh Aler dAChR0l gaes i 1] 71 ng

di gital signal processi ng such as voice processlng_u§e _
Fraure 2 2 ATadr ol ag abeoPtye Bl gREAT, pa BB 3 s Fhe: kit d (ng Dsp
o ovi ded. BV0ar Bkt ofhel DSBuLLD, meYgPeTaEEnARe1085 A5 ch SKaRal candi {1 oner
202. Signagr§§g¥g§$§¥fgn28§oga¥hgeiggggbed digital signals, producing
one Or more output.digital signals. A digital-to-analog
converter (DAC) 206 may be coupled to receive the output
digital signals from the DSP 110. The DAC 206 converts the
- output digital signals into output analog signals. The
output analog signals may be then conveyed to another
signal conditioner 208. The signal conditioner-208 performs
posf-processing functions upon the output analog signals.’
Exemplary post-processing functions are similar to the
preprocessing functions listed above. It is noted that
various alternatives of the signal conditioners 202 and
208, the ADC 204, and the DAC 206 are well known. Aﬁy
suitable arrangement of these devices may be éoupled into a
signal processing systeﬁ 200 with the DSP 110.
Turning next to Figure 3, a signal processing
system 300 according to another embodiment is shown. In

this embodiment, a digital receiver 302 may be arranged to

receive one or more digital signals and to convey the



cert'ain preprocessing functions upon the anal og signals. Exenphamwr2m5
‘preprocessing functions may include mxing several of the anal og signals
together, filtering, anplifying, etc. An anal og-to-digital RCFUSN3261( ADC)
204 may be coupled to receive the preprocessed anal og signals from signal
conditioner 202 and to convert the preprocessed analog signals to digital
signal s consisting of sanples, as -6 1 1 MAY 2005 am PCT/ USO1/ 30261

descri bed abeveivdldedigipikds stepals ttakethea 3P di 1M, tRs awis@NMPhéng rate
determ ned by the nature of the analog signals received by signal

condi ti oner eRB2d1mBatDSRoWH0 1FB Y1 Rft L QUPIsb t101 ¢ %@*vgéreﬁf&fﬁxaéhé' gnal s at
the output of the ADC 204. The DSP 110 may performthe desired signal

t f t I

output “di gi forLEBENe} Qﬁa%eﬁ?'s\‘*?% it HSE che PLECUERIQ, afpRedl, e
coupled to FECEIY % ut di gi tal si gnals fro Q SP, 110, The DAC
206 convertS*¥H2a~3 PpHFO §et SO ACF S & p‘i;qu oFt Ryt s. The

out put anal og S|gnals may be then conveyed to another si gnal condi tioner
208. The sigpapl %@nHPtFéﬁéﬂvﬁoghﬁepﬂ&ﬂﬂ§ derlitady crbama by isnetdbattapon

t he out put anal og signals. Exenplary post-processing functions are simlar
to the signal transmitter 304. In one exemplary application, the

signal processing system 300 is a digital audio device in
which the digital receiver 302 conveys to the DSP 110 |
digital signals indicative of data stored on the digital
storage device 120. The DSP 110 then processes the digital
signals and conveys the resulting output digital signals to
the digital transmitter 304. The digital transmitter 304
theh causes values of the output digital signals to be
transmitted to the display driver 130 to produce a video
image on the display 125.

The pipeline illustrated in Figure 4_includes
eight stages, which may include instruction fetch 402-403,
decode 404, address calculation 405, execution 406-408, and
write-back.409 stages. An instruction i may be fetched in
one clock cycle and then operated on and executed in the
pipeline in subsequent clock cycles concurrently with the

fetching of new instructions, e.g., i+l and i+2.



preprocessing functions listed above. It is noted that wvariou
‘alternatives of the signal conditioners 202 and 208, the ADC 28£,M§ﬁ@mﬁhe
DAC 206 are well known. Any suitable arrangenent of these REVUSHESBODAY be
coupled into a signal processing system 200 with the DSP 110. Turni ng next
to Figure 3, a signal processing system 300 according to another

enbodi nent is shown. In this enbodinent, a digital receiver 302 may be
arranged to recei vePdpeldnimg enaj dintadodiamaddpnitbidl coswedindeidnl MAY
2005 PCT/ US01/ 30261 received digital signals to the DSP 110. As with the

enbodi nent psbbiwms Nafidghaea2dsDH3 B Jss die e fB8 ddithcdesi sathsi ghal
transformati on upon the received digital signals to produce one or nore

out put di ginal ﬁ)ﬁé@f@insfloﬁoﬁﬂ' %ﬂe%tree%ﬂ'gﬁ rr%{lgor%lgg%glgga@gfgs sygnals is a

digital signal transmtter 304. In one ion, the"signa

. : di gibal "o devi . whi ch. t h aital
oo ver ¥ ofRRE el ° BTl Bns" WiliBn SAGR 4 coitiana S Eandhr o

s;ored on ph digital st or age dexice 120., The DSP 110 t hen processes the
di gi t al s?%ﬁ% SRR cBhv 8Ds SRAEPFION PENdNESEFAPTIItR R8 anpratedo the

digital transmtter 304. The digital transmtter 304 then causes val ues of
t he out putM@Y @A+E8r stipapeausnsdal filpynedi instmuctilmsli sPthemrsuan 130

to produce a video
an occurrence, a new instruction may be fetched outside of

the sequential program flow, making the remaining
instructions in the pipeline irrelevant. Methods such as
data forwarding, branch prediction, and associating valid
bits with instruction addresses in the pipeline may be
employed to deal with these complexities.

- Figure 5 is a block diagram of a multiple source
decoder feed system 500 according to one embodiment of the
present invention. The decoder feed system 500 may include
a plurality of sources such as an Icache/alignment Unit 505
having an instruction register 507, a loop buffer 510, an
emulation instruction register 515, and other sources 520,
a 64~-bit multiplexer (MUX) 525,‘5 2-bit multiplexer (MUX)
530, and a decoder 535. The decoder feed system 500 may
allow the decoder 535 to be fed directly by one of the
plurality of sources without having to transfer data to the

instruction register 507. Because the data does not have



i mge on the display 125. The pipeline illustrated in Figure 4 §gc iﬁﬁ
‘ei ght stages, which may include instruction fetch 402-403, decode 404
address cal cul ati on 405, execution 406-408, and wite-back BEBUSIBERE: AN
instruction i may be fetched in one clock cycle and then operated on and
executed in the pipeline in subsequent clock cycles concurrently with the
fetching of newinstructions, e.g., i+1 and i+2. -8 11 MAY 2005

PCT/ US01/ 30261681 ehhBiFas reey tighedues additigna eﬁ?QEé’fn%ilofn PLog! ens
and hazards to processor performance. Junps in the programiflow nay create

LY S1 01 Sps0ks HRR! Ehwodithertihe oAl dIE, SL1UR| QU U £h cRuse 2

condi ti onal %ranc € taken Or an éxc on or

gener at ed DEY, e he,sequential fl ow of_.ins cijons. After such an

occurrence,” a %%%éi%%@rggfi%%r%éfmﬁgcﬁéP <§P?néé#dii@ffsth%CE%ﬁ%%ﬁtia

program fl ow, king_the remaining instructions in the pipeline

i rrel evant : PWEtREs ShenPadradity pér ROUFIRE MRWrR¥OPidRli trsbrnuchhdns

associating valid bits with instruction addresses in the pipeline may be

enpl oyed t charekitg vikhé shaee foampltexinicdaidifiguridth ilsitas bl orke di@gtgm of a

mul ti pl e source decoder feed system 500 according to one enbodi nent of the
of the decoder 535 may be simplified by ensuring the
plurality of sources provides similarly formatted
instructions, thereby improving on cycle time.

The Icache/alignment unit 505, the loop buffer

510, the emulation instruction register 515, or any other
sdurce.520 may be connected to both the 64-bit MUX 525 and
the 2-bit MUX 530. Each ¢f these sources may be capable of
providing instructions of multiple widths, such.as 16-bit,
32-bit, or 64-bit instructions. These instructions are
provided to the 64-bit MUX 525. Of course, other size MUXs
capable of handling other size instructions may be used
without departing from the spirit of the invention. Each
of the sources also provides a signal to the 2-bit MUX 530
indicative of the width of the instruction provided to the
64-bit MUX 525. With a 2-bit signal, there are 4 possible
values for the 2-bit width signal. For example, width bits
of 00 indicates the instruction is invalid, width bits of

01 indicates é 16-bit instruction, width bits of 10

-~10~-



present invention. The decoder feed system 500 may include a pHumatijgg of
‘'sources such as an lcache/alignnment Unit 505 having an instruction

regi ster 507, a |loop buffer 510, an enulation |nstruct|cn1ﬁQ¥W%¥@Pﬂ%15
and ot her sources 520, a 64-bit multiplexer (MJX) 525, a 2-bit nultiplexer
(MJUX) 530, and a decoder 535. The decoder feed systen1500 may allow the
decoder 535 to be fed directly one of the plurality of sources wthout
haV|ng1n)%n@#@@E@SthQZrblthéns Bectdoni;oandegiisitdr bBOE oBecdduse the data
does not have -9 11 MAY 2005 PCT/USO1/30261 to be transferred to the

i nstructi dmdegitséera567-bitt hhstrpettionul aonebedipaRrticiillkg i nstruction

| atency may be reduced and the performance of the DSP 110 is increased.

Further, tihesplwEelohysehre@ULECEelBYLRUQVbdRN Rl li&fs't%%tﬂw'f}%r& he sane
format, including wwdth bits. The design of the decoder 535 ma

si Pl i 11 eciby @n3E Noknggs PhURALRLY waLAONIEES e ST %'xy

formatted 1nstructions, ere y I nproving on cycC

| cachel al i 0 th p,.butfer 510, the tion, instruction
register S%LEE%B%O@ %? %?u g% 4“% & B50 tRADSEETES LS gguetg %’@564 bi t
MUX 525 and the 2- blt MJUX 530. Each c, = these sources may be capable of
provi di ng 59KRERESIHSf nul tipl e wi dths, 'such. as 16-bit,

Although two multiplexers 525 and 530 are shown,
it can belappreciated that any number of multiplexers may
be used to permit selection of additional information. For
example, an additional multiplexer may receive pre-decode
information from each of the sources 505-520 and send the
appropriape pre-decode information to the décodei.

The process 600 for providing instructions to the
decoder 535 is shown in Figure 6. The process 600 begins
at a start.block 605. Proceeding to block 610, one or more
of the sources provides instructions and corresponding
width bits to the MUXs 525, 530. As stated above, the
instructions may be a variety of sizes, including 16-bit,
32-bit, or 64-~bit. Instructions may be provided by only
one of the sources, but instructions and the corresponding

width bits may also be provided by two or more of the

sources.

-11-




32-bit, or 64-bit instructions. These instructions are provndeMNf3the
'64-bit MIX 525. OF course, other size MJXs capable of handling other size
i nstructions nay be used wthout departing fromthe spirit pfr/v$n/30261

i nvention. Each of the sources also provides a signal to the 2-bit MJX 530
I ndicative of the width of the instruction provided to the 64-bit MJX 525.
Wth a 2-bit signal, there are 4 possible values for the 2-bit wdth

signal . For exanple, pirdthelihg tof bAOJKGIFA ahd NouMed rusth i de
invalid, width bits of 01 indicates a 16-bit instruction, w dth b|ts of 10

10 1 1 MR12005 SPETLLSRY 3026100000 eie Hediag @ﬁ di @iy g0d W dt

bits of 11 indicates a 64- I nstruction. Once a I'nSTtruction
W dth bits Tiom the 395h EE&%&*HE%B%? %“p%écf”%dﬁ#"?f 7 Le”?rxaﬁif’e?rnﬂdt o
Shoun, 1t AP ShHIRBRRE HRE R0y TGO PuARaR f1iderthamey  be used
to permt sel ection of additional information. For exanpl e, an additi onal
mul ti pl exereMadatteri Vespructidendeegintemsdilifon on @ncdder cfourme ST ces
505-520 and send the appropriate pre-decode information to the decoder.

After the DSP 110 determines the instruction to send to the

decoder 535, the MUXs 525 and 530 provides the proper

instruction and width bits to the decoder 535.

Proceeding to block.620, the selected instruction

and width bits are transferred directly to the decoder 535

without being stored in the instruction register 507. By

directly transferring the instructidns to the decoder 535,

the instruction latency may be lowered and the performance

may be increased. The decoder 535 may then execute the

instruction. The process then terminates in an end block

630.

The multiplexers 525, 530 of the present

invention provide the proper information to the decoder 535

based on thé selected instruction source 505?520. However,

if multiple sources 505-520 are selected, the multiplexers

525, 530 may include priority logic to control the

distribution of information to the decoder 535. For

example, the multiplexers 525, 530 may include priority

-12~



The ‘process 600 for providing instructions to the decoder 53b1imgayshggn in
‘"Figure 6. The process 600 begins at a start block 605. Proceeding to bl ock
610, one or nore of the sources provides instructions and REGY¥S94E8eRedi ng
width bits to the MJXs 525, 530. As stated above, the instructions nmay be
a variety of sizes, including 16-bit, 32-bit, or 64-bit. Instructions may
be provided by only one of the sources, but instructions and the

corr espondl@gicweiahippt shaty iafoomps ipnovirded tine temumlertirmr e of the
sources. -11 11 MAY 2005 PCT/ US01/ 30261 Proceeding to bl ock 615, the source
to provideinstieuchsonueeydetes SeEeatedthEheigRRsk1Q iR 148f erFng that
the next instruction be provided by the Icache/alignnment unit 505, the | oop

buffer 510infdemativhatiem tAS! THEELENANSYnskAt Bh3+ 2552 purce 520.
After the DSP 110 determ nes the instructi@gﬁl to sen& ?gst ﬁgj h%reéj(s)eder 535,

t he MJUXs §§§°€?9 0. i des. instructi.on_and i dt jts to the
decoder 535. ro%%gd?§%8¥oggl%égggﬁé?gghefggﬁegﬁ leﬁ?tpﬁﬁg%ﬁJ% d width
bits are tyansferred. directly,to the decoder, 535 ,w thout bejng stored in
t he instrLéﬁ%céF+%5fE¥e?c§69¥lEWmaHiP@cPFﬁfdﬁgﬁﬁ§#€Fﬁ RE tmelatest r ucti ons
to the decqoder 535, '

throughout processing.

Numerous variations and modifications of the
invention will become readily apparent to those skilled in
the art. Accordingly, the invention may be embodied in

other specific forms without departing from its spirit or

essential characteristics.

-13-



the 'instruction latency may be |owered and the perfornmance naylbeMAY 2005
‘increased. The decoder 535 may then execute the instruction. The process
then terminates in an end block 630. The nultipl exers 525, PEZAISEI302pL
present invention provide the proper information to the decoder 535 based
on the selected instruction source 505-520. However, if nultiple sources
505-520 are selected, the nultiplexers 525, 530 may include priority |ogic
to control WHAS If QLAIMED &8of information to the decoder 535. For
exanple, the nmultiplexers 525, 530 may include priority -12 1 1 MAY 2005
PCT/ US01/ 30261 logic stating that information fromthe enul ation

instruction register 1315 Rasmddmdighestopidongt Ynswhibeionaf @smati on from
the I cache/ Alignment unit 505 is to be processed prior to information from

t he | oop bgg&gaeﬁlwltﬁﬂﬂadm§ﬁadéggégﬂggm§§igpﬁ be pre-determ ned or
updated throughout processing. Nunmerous varlatlons and nodifications of

the invention wll becone readlly apparent to those skilled in the art.

pccordingly, the |nveRidARIERY HSARAAEC o r0bbELnoPECL LELGLES i ¢ hout

departing fromits s CHar acf eFrstrcs:
from a plurality of sources.

2, The method of Claim 1, further comprising
collecting a plurality of instructions from the plurality

of sources.

3. The method of Claim 2, further comprising

collecting the instructions in a multiplexer.

4. The method of Claim 1, further comprising
transmitting width bits to the decoder corresponding to a

size of the selected instruction.

5. The method of Claim 1, further comprising
collecting a plurality of width bits corresponding to the

size of the instructions from the plurality of sources.

6. The method of Claim 5, further comprising
collecting the plurality of width bits in a second

multiplexer.

-14~



1 1 'MAY 2005 PCT/ USO01/30261 WHAT IS CLAIMED is: 1. A nethod of 1ar gmy gk
‘instructions to a decoder within a processor conprising: providing a

sel ected instruction to a decoder froma plurality of sour RE/USHI/3TIed
method of Claim1l, further conprising collecting a plurality of

i nstructions fromthe plurality of sources. 3. The nmethod of Caim 2,
further conprising collecting the instructions in a nmultiplexer. 4. The
net hod of Caim1, fdrtheFheompthoringf Cladsnilt,t ifugbhiedt kedmipsi dimg he
decoder corresponding to a size of the selected instruction. 5. The nethod
of O ai m defermihwingothpei sébgctedl bastiruetd ol badldd brofa Walldyhiy s
corresponding to the size of the instructions fromthe plurality “of
sources. GecHéwunel hod of Claimb, further conprising collecting the
plurality of width bits in a second nultiplexer. -14 1 1 MAY 2005

PCT/ USCOL/ 30261 7. The method of Claim 1, further conprising

8. The method of Claim 1, further comprising

providing the instructions in a digital signal processor.

9. A method of obtaining instructions at a

decoder within a processor comprising:

collecting a plurality of instructions from a

plurality of instruction sources;

collecting a plurality of width bits

corresponding to the plurality of instructions

determining one of the plurality of instructions

to be proceésed; and

transferring the selected one of the plurality of
instructions and the corresponding width bit to the

decoder.

10. The method of Claim 9, further comprising

collecting instructions from an Icache/Alignment unit.

-15-



determ ning the selected instruction based on a priority scheduHeMABZMEhe
‘method of Claiml, further conprising providing the instructions in
digital signal processor. 9. A nmethod of obtaining |nstruchnﬂHM$mBam1
decoder within a processor conprising: collecting a plurality of
instructions froma plurality of instruction sources; collecting a
plurality of width bits corresponding to the plurality of instructions

det ermining one of theipl urpki gthbd BF CIGUINOS, (K MAhdYF WE&RSLDs 184 d
transferring the selected one of the plurality of instructions and the

correspomméghy@é@{hg in&@rﬁé@;oﬁ@c ek alqoégg dgg dpd of Caim9, further

conprising collecting Instructions ron1an i'gnment unit.. 11 MAY
2005 PCT/ US01/ 30261 11. The method of Caim9, further conprising

collecting instructio buf.f 2. od of Jaim

further conprising f?rec I hg Fﬁ§59u§? g%glﬁ} g%#ﬁhﬁ%ﬂ??ﬁ?#*ﬁﬁq%ctlon
t 13 Th t hod of 9, furth

register. lleé%fﬁb gnsgruc 1522 fro%rane%mdfggféiIlnstructlon

register.

13. The method of Claim 9, further comprising

obtaining instructions in a digital signal processor.

14. The method of Claim 9, further comprising
collecting the plurality of instructions having the same

format.

15. The method of Claim 9, further comprising
- determining the instruction to be processed based on a

priority schedule.
16. A processor comprising:

a plurality of instruction sources which provide

a plurality of instructions;

a first multiplexer which receives the plurality

of instructions from the plurality of instruction sources,

-] G~



obtdaining instructions in a digital signal processor. 14. The qB{Q@ﬁ ﬂ%S
‘Caim9, further conprising collecting the plurality of instructions
having the same format. . 15. The method of Claim9, furtheTEIHM ng
determ ning the instruction to be processed based on a priority schedul e.
16. A processor conprising: a plurality of instruction sources which
provide a pluraljty of jnstructjons; a first multiplexer which receives the
plurality %P%rr%’tf} us cfﬁsrsrtr St lexen seleetsi asfinati dnssouctaen 1 1
MAY 2005 PCT/USO1/ 30261 wherein the first nultiplexer selects a first

i nstructi of% dhexeatiabdsammhaobirabity yobfinsstuattionas; andd a
decoder which receives the selected first instruction fromthe first

mul ti pl exer. 17. The processor of Claim 16, further conprising a second
mul ti pl exer which receidesmdemplwiriath tyecaives grted sséresteblefipstructi on
sources indicative of the size of the instructions, wherein the second

- mul ti pl exeinspraistden tfrdme Hiecoidest aneLfpidigepl ural ity of signals which
corresponds to the selected first. instruction. .18. The processor of Caim

16, wherein each of
17. The processor of Claim 16, further

comprising a second multiplexer which receives a plurality
of signals from the instruction sources indicative of the
size of the instructions, wherein the second multiplexer
provides to the decoder one of the plurality of signals

which corresponds to the selected first instruction.

18. The processor of Claim 16, wherein each of

the plurélity of instructions is in the same format.

19. The processor of Claim 16, wherein the
decoder receives the selected first instruction directly

from the multiplexer.

20. The processor of Claim 16, wherein the first
multiplexer sgelects a first instruction to be executed from

the plurality of instructions based on a priority schedule.

21. The processor of Claim 16, wherein the

processor is a digital signal processor.

-17-



the 'plurality of instructions is in the sane format. 19. The proddssay 205
"Claim 16, wherein the decoder receives the selected first instruction
directly fromthe nmultiplexer. 20. The processor of C ai m I T/U$mreien t he
first nmultiplexer selects a first instruction to be executed from the
plurality of instructions based on a priority schedule. 21. The processor
of Claim 16, wherein the processor is a digital signal processor. -17 1 1

MAY 2005. PCTI US01/ 30281 22n Appappaiat Uindlelity NthdOsheucbheons residing
on a machi ne-readabl e storage nedium for use in a machine systemto

handl e a plpga] d4iNgObni BShhbEiheNSeadd® e @%HE#B@(HEHf@HSiPQrt@gégﬁfE%ne

t-o: select an instruction froma pluraiity of sources; and provid

| ected i i he .d . 223 . t, f im22,. wh
The. achi e Bvblen MoCREREEE, o PLuFaT (AR B e P S B 2 g ol &'
sources. 24, The apparatus of Claim 23, wherein the instructions are
col l ected i%P%FEﬁ??fﬁpéxﬁﬁgségg %h@ BAGRARCUECSF O ai m 22, wherein a

select an instruction from a plurality of

sources; and
provide the selected instruction to the decoder.

23. The apparatus of Claim 22, wherein the
machine collects a plurality of.instructions from the

plurality of sources.

24. The apparatus of Claim 23, wherein the

instructions are collected in a multiplexer.

25. The apparatus of Claim 22, wherein a
plurality of width bits corresponding to the size of the

instructions are collected from the plurality of sources.

-18~



plurality of width bits corresponding to the size of the instructions are
‘collected fromthe plurality of sources. 1 1 MAY 2005 26. A met hbd MAY 2005
providing instructions to a decoder within a processor conprising:
providing a selected instruction and a second instruction to a decoder
froma plurality of sources, 5 wherein the selected instruction does not
pass through an instruction cache. 27. The nethod of O aim 26, further

conpri sing £0| | e trhdieh S Rb£INEdJ a0 g | 1194 £MEL L O0Ss FEOM LAE UL Bbd 11 Of
sources. 10 28. The nethod of Caim?27, further conprising collecting the

instructi or%é&@egggg i&%%ﬁ'ﬁ‘?bi The nethod of C aim 26, further

conpri si ng transmttin ts to the decoder corresponding to a

' f the selected jnstruction. 30.. The method of . Claim26, furth
conpri sing col | EATALEE (F (FHIFSTALRTTTCLITS o rRgBIADg to he size

of the 20 instructions fromthe plurality of sources. 31. The net hod of
C ai m 30, fipsHSICEIRMDriQihFeRdetfrem 3 RIYFFLEY t9€ FTOWFRHY bits in a
second mul tiplexer. -19 11 MAY 2005 32. The method of Caim 26, further
conpri siSng whaxein nthg) selected instruction does not pass through an

instruction cache.

27. The method of Claim 26, further comprising collecting

a plurality of instructions from the plurality of sources.

28. The method of Claim 27, further comprising collecting

the instructions in a multiplexer.

29. The method of Claim 26, further comprising
15 transmitting width bits to the decoder corresponding to a

size of the selected instruction.

30. The method of Claim 26, further comprising collecting
a plurality of width bits corresponding to the size of the

20 instructions from the plurality of sources.

31. The method of Claim 30, further comprising collecting

the plurality of width bits in a second multiplexer.

-19-



the 'sel ected instruction based on a priority schedule. 33. The QHVOHMS
‘Claim 26, further conprising providing 5 the instructions in a digita

signal processor. 34. A nethod of obtaining instructions at a decoder
within a processor conprising: collecting a plurality of instructions from
a 10 plurality of instruction sources, wherein said collecting a plurality
of instructions includes collecting a first instruction, wherein the first

|nstruct|ogzdoe§hgoﬁegﬁ§a thEQHQH a8, '?ﬁEEHGE'QBmP§EQ§ngCGEE%EH1%1n

plurality of width bits corresponding’to t he p ura Iy of 1 nstructions
determnin on Iu al i ructions. ocessed; and
transferrlgﬁ t He se% te %ﬁec%¥°Phbas§§r§ﬁ prr%Or P%é ?b%s and t he

corresponding width bit to the 20 decoder. 35. The nethod of Claim 34,
further conprising collecting instructions froman Icache/Aignnent unit.
-20 11 MAY_2005 36. The nethod of Caim34, further conprising collecting
i nstructi o8- f r Bheampsbpdbaff 61ain726 ThEurEhREJCEMPEL BLRGIR T OV GELREY

conprising collecting 5 instructions froman enulation instruction
regi ster. the instructions in a digital signal processor.

34, A method of obtaining instructions at a decoder within
a processor comprising:
collecting a plurality of instructions from a
10 plurality of instruction sources, wherein said collecting a
plurality of instructions includes collecting a first
instruction, wherein the first instruction does not pass
through an instruction cache;
collecting a plurality of width bits corresponding to
15 the plurality of instructions
determining one of the plurality of instructions to be
processed; and
transferring the selected one of the plurality of
instructions and the corresponding width bit to the

20 decoder.

35. The method of Claim 34, further comprising collecting

instructions from an Icache/Alignment unit.

-20-



38. 'The nethod of Caim34, further conprising obtaining instrucjjqn % a
‘digital signal processor. 10 39. The nethod of Caim 34, further C§W§? ng
collecting the plurality of instructions having the sane fornat. 40. The
met hod of Claim 34, further conprising determining the instruction to be
processed based on a priority 15 schedule. 41. A processor conprising: a
plurality of instruction sources which provide a plurality of

instructi orss. 20rke fidSiodubt | ¢l £4E 34N Sl RS d&ifpE iy WSl iddt Dig
instructions fromthe plurality of instruction sources, wherein the first

nul tipl exers 58,864 Siénd | £5dm | DSIS4S b @Fred 0 be executed fromthe plurality
of instructions, and wherein the first instruction has not passed through

an 25 instruction cache; and -21 1 1 MAY 2005 a decoder which receives the
selected first instruction fromthe first nultiplexer. 42. The processor of

Claim4l, further, conprising.a, secon 5_mul tiplexer whjch receives a
plurality oﬂ‘si %‘kﬁ smr??}(‘)‘?#t%‘e cf’ﬁ’s’?r%ﬁt i%‘ff%?fc‘é%m?ﬁ’d?%%ﬁi%uo?c'fw si ze
of the instructions, wherein the second nujtiglexer provides to the
decoder SonelFtAdrtinns F7e9 7 erglartopnirstruction register.

38. The method of Claim 34, further comprising obtaining

instructions in a digital signal processor.

10 39. The method of Claim 34, further comprising collecting

the plurality of instructions having the same format.

40. The method of Claim 34, further comprising determining
the instruction to be processed based on a priority

15 schedule.

41. A processor comprising:
a plurality of instruction sources which provide a
plurality of instructions;

20 a first multiplexer which receives the plurality of
instructions from the plurality of instruction sburces,
wherein the first multiplexer selects a first instruction
to be executed from the plurality of instructions, and
wherein the first instruction has not passed through an

25 instruction cache; and
_21_



corresponds to the selected first instruction. 10 43. The processor of
‘Claim4l, wherein each of the plurality of instructions is in thd MR 2005
format. 44. The processor of Caim4l, wherein the decoder 15 receives the
selected first instruction directly fromthe nultiplexer. 45. The
processor of Claim4l, wherein the first nmultiplexer selects a first

I nstruction to be executed from20 the plurality of instructions based on a

priority schedulg.detfodebhaHidr essdivals @nd Bellactderfisst he processor is
a digital signal processor. 47. An apparatus, including instructions

residing on f«.2R RN At Gada & St Qhaos gkdidtm for use in a machine
-22 1 1 MAY 2005 systemto handle a plurality of instructions, the

i nstructions causing the machine to: select an instruction froma plurality
of sources; and provide the selected instruction to the decoder, 5 wherein

t he selected instruction has ng assed, t hrou an instruction h 48.
The appar atdfs of*h8 HIRLESIhS icﬁ‘at’ﬁ'é %’crﬁp‘féq’%lcf%‘@?’%ls;”ﬁ#Lﬁa%:%%?}?%f

instructions fromthe plurality of 10 sources. )
5 multiplexer which receives a plurality of signals from the

instruction sources indicative of the size of the
instructions, wherein the second multiplexer provides to
the decoder one of the plurality of signals which

corresponds to the selected first instruction.

43. The processor of Claim 41, wherein each of the

plurality of instructions is in the same format.

44. The processor of Claim 41, wherein the decoder
15 receives the selected first instruction directly from the

multiplexer.

45. The processor of Claim 41, wherein the first
multiplexer selects a first instruction to be executed from

20 the plurality of instructions based on a priority schedule.

46. The processor of Claim 41, wherein the processor is a
digital signal processor.
47. An apparatus, including instructions residing on a

25 machine-readable storage medium, for use in a machine
-22-



49. "The apparatus of Claim 48, wherein the instructions are COLﬂfﬁhﬁdﬂb@ a
‘mul ti plexer. 15 50. The apparatus of Caim47, wherein a plurality of

width bits corresponding to the size of the instructions are collected
fromthe plurality of sources. 51. A nmethod of providing instructions to a
decoder within 20 a processor conprising: collecting in a first

mul tiplexer a selected instruction froma plurality of sources; collecting

in a secondsyatédm pt&EXRandl Y At p1ekgnatyf sembhherueneont,t Bgepl urality of
sources, the wdth signal 25 specifying the size of the sel ected

i”StrUCti0”iné@guctg§ﬂ§1c§@§%3$0§h§r8¥%ﬂiﬂg %Qg sel ected instruction and
er. 52.

the wdth signal to the deco e nethod of C aimb51, further
conprising collecting,5 a plurali of _.instructions.fromthe plurality of
sources. 53. Thesﬁ%?%gda%fgfféfﬁ$g ont fFefef R Hﬁ??%%ﬁg° oF?Bg??ﬁg apd
plurality of width bits corresponding to the size of the_ plurality of

i nstructions frdRFextdpl thal peyeskedolipgttuctyonstoThbengeredesi d ai m 51,

further conprising transmtting width bits to the decoder corresponding to
a size Sf whereipcthedsehsetedt fpatruction has not passed through an

instruction cache.

48. The apparatus of Claim 47, wherein the machine
collects a plurality of instructions from the plurality of

10 sources.

49. The apparatus of Claim 48, wherein the instructions

are collected in a multiplexer.

15 50. The apparatus of Claim 47, wherein a plurality of
width bits corresponding to the size of the instructions

are collected from the plurality of sources.

51. A method of providing instructions to a decoder within
20 a processor comprising:
collecting in a first multiplexer a selectea
instruction from a plurality of sources;
collecting in a second multiplexer a width signal from the
one of the plurality of sources, the width signal

25 specifying the size of the selected instruction; and
_23_



15 55. The nethod of Caimb51, further conprising collecting thq.g%ﬂ&ahﬁgy
of width bits in the second multiplexer. 56. The nmethod of C aimb5b1]
further conprising determ ning the selected instruction based on a priority
schedule. 20 57. The method of Cl aim 51, further conprising providing the
instructions in a digital signal processor. 58. The nethod of claim51,
wherein the second mul ti pl exer 25 does not collect instructions. -24 11

MAY 2005 53roAritBhodnef selileditaldnd nistshic#lonoRhdaithd dREdelsiWnall Ro a
processor conprising: collecting in a first nmultiplexer a plurality of 5
instructiongfuaW.aell urality of instruction sources; collecting in a
second nmultiplexer a plurality of wdth bits corresponding to the
plurality of instructions; determ ning one of the plurality of instructions
to be processed; and 10 transferring the selected one of the plurality of
instructions and_ the corresponding width bit to the decoder. 60. The

met hod of GZai mTye mMefhode ot GigimsiSly fomtdan fmPrisdng GabilesEiMDHm an

| cache/ Alignnment unit. 61. The nethod of C aim59, further conprising
collectfnga plurality of instructions from the plurality of sources.

53. The method of Claim 52, further comprising collecting
a plurality of width bits corresponding to the size of the
prlurality of instructions from the plurality of sources.

10
54. The method of Claim 51, further comprising
transmitting width bits to the decoder corresponding to a

size of the selected instruction.

15 55. The method of Claim 51, further comprising collecting

the plurality of width bits in the second multiplexer.

56. The method of Claim 51, further comprising determining
the selected instruction based on a priority schedule.

20
57. The method of Claim 51, further comprising ﬁroviding

the instructions in a digital signal processor.

58. The method of claim 51, wherein the second multiplexer

25 does not collect instructions.
-24-



i nstructions froma |oop buffer. 20 62. The nethod of C aim59, furthe
‘conprising collecting instructions froman enul ati on instructioﬂ'¥éﬁws@g}.
63. The nmethod of Claimb59, further conprising obtaining instructions in a
digital signal processor. -25 25 11 MAY 2005 64. The nethod of C aim 59,
further conprising collecting the plurality of instructions having the sane
format. 65. The nethod of Claim59, further conprising determning 5 the

i nstruction to be processed based on a priority schedule. 66. The nethod
of claimb59, wherein the second nultiplexer does not collect instructions.

10 67. A prégessor | SE NG, + £ | | ructio es. i ch
provi de a %ﬁhra f?y 0 éi%ﬁ?gﬁ%%?§%§§a%*%??@%tﬁﬁﬁ%i%feiegeaﬁgéﬁ ?%ﬁ£+§es
the plurality of 15 instructions fromthe plurality of instruction
sources, WheTEIT Ihe fTT ek hurtypl exer selects a first instruction to be
execut ed fron1thg%£iurality_of I nstructions;_a decoder which receives the
selected first SFUsISUEAPIR rdanfiRet iPRitindexep dxRIurapity of

5 instructions from a plurality of instruction sources;
collecting in a second multiplexer a plurality of
width bits corresponding to the plurality of instructions;
determining one of the plurality of instructions to be
processed; and
10 transferring the selected one of the plurality of
instructions and the corresponding width bit to the

decoder.

60. The method of Claim 59, further comprising collecting

15 instructions from an Icache/Alignment unit.

61l. The method of Claim 59, further comprising collecting

instructions from a loop buffer.

20 62. The method of Claim 59, further comprising collecting

instructions from an emulation instruction register.

63. The method of Claim 59, further comprising obtaining

instructions in a digital signal processor.

~25-
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20 a second nmultiplexer which receives a plurality of signals ﬁ”ﬁﬂk*gﬁﬁ
‘instruction sources indicative of the size of the instructions, er

the second nmultiplexer provides to the decoder one of the plurality of
signals which corresponds to the selected first instruction. -26 25 1 1
MAY 2005 68. The processor of Claim67, wherein the second nultipl exer does
not receive instructions. 69. The processor of Caim&67, wherein each of

the 5 pluradd!y Me inStho@tdONELABn i 80 | heySe®: f Qs hEpE 1s.u9<% doE1 Pk epggsor of
Claim67, wherein the decoder receives the selected fir |nstruct|on

directly frag tﬁﬁ;rﬂ&é £X8lst ct?fbn;-h'?a\p:{ eéégr é}ﬁ)e Forma, 7, wherein

the first nultiplexer se ects a first |nstruc on t ed from the
plurality of instructions based on a priority schedule. 15 72. The
processor of Claim®67, wherein the processor is a digital signal processor.

73. The pr ssor. of cIa|n167 wherein the first nmultiplexer is coupled to
each of theg% urshs fethod Pf 13k 15 dn EWebRes copRFEs IR e keupiRring

mul ti pl exer separately coupled to each of t he plurality of instruction
5 the instruction to be processed based on a priority

schedule.

66. The method of claim 59, wherein the second multiplexer
does not collect instructions.
10
67. A processor comprising:
a plurality of instruction sources which provide a
plurality of instructions;
a first multiplexer which receives the plurality of
15 instructions from the plurality of instruction sources,
wherein the first multiplexer selects a first instruction
to be executed from the plurality of instructions;
a decoder which receives the selected first
instruction from the first multiplexer; and
20 a second multiplexer which receives a plurality of
signals from the instruction sources indicative éf the size
of the instructions, wherein the second multiplexer
provides to the decoder one of the plurality of signals
which corresponds to the selected first instruction.

-26-
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sources, and wherein the first nultiplexer and the second nultipliemgr 2a05e
‘coupled in parallel to the decoder. -27 1 1 MAY 2005 74. An apparatus,
including instructions residing on a nachine-readabl e storage nmedium for
use in a machine systemto handle a plurality of instructions, the
instructions causing the machine to: 5 collect in a first nultiplexer a
selected instruction from a plurality of sources; collect in a second

mul tipl exergeg, WntHd) s Oid s d ¥ Q8 tdEa 367 ofwmaﬁe%%ﬁélwc@ﬁdsources t he

wi dt h signal specifying the size of the selected instruction; and 10

provi de th%@ﬂ:ﬁ% afmn@éééj 619"5:%9?#@6 g;ll;ncﬂgﬁqgécto a decoder. 75.

The apparatus o erel |ne ts in the first
mul tiplexer a plurality of 15 instructions fromthe plurality of sources.
76. The apparatus of Claim75, wherein a plurality of wdth bits
correspondi the size of t sfrucgtions are collected in the second
mul ti pl exer&g’r orﬁ'lﬁ‘n?’b‘?‘fﬁ%ﬁ?’f ;f’fez%f m &M cEReren qach ohatheus of claim
74, wherein the second nultiplexer does not collect instructions. -28

5 plurality of instructions is in the same format.

70. The processor of Claim 67, wherein the decoder
receives the selected first instruction directly from the
multiplexer.

10
71. The processor of Claim 67, wherein the first
multiplexer selects a first instruction to be executed from

the plurality of instructions based on a priority schedule.

15 72. The processor of Claim 67, wherein the processor is a

digital signal processor.

73. The processor of claim 67, wherein the first
multiplexer is coupled to each of the plurality of

20 instruction sources, wherein the second multiplexer is
separately coupled to each of the plurality of iﬁstruction
sources, and wherein the first multiplexer and the second

multiplexer are coupled in parallel to the decoder.
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74. An apparatus, including instructions residing on a
machine-readable storage medium, for use in a machine
system to handle a plurality of instructions, the
instructions causing the machine to:

collect in a first multiplexer a selected instruction from
a plurality of sources;

collect in a second multiplexer a width signal from the one
of the plurality of sources, the width signal specifying
the size of the selected instruction; and

provide the selected instruction and the width signal to a

decoder.

75. The apparatus of Claim 74, wherein the machine
collects in the first multiplexer a plurality of

instructions from the plurality of sources.

76. The apparatus of Claim 75, wherein a plurality of
width bits corresponding to the size of the instructions
are collected in the second multiplexer from the plurality

of sources.

77. The apparatus of claim 74, wherein the second

multiplexer does not collect instructions.
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