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[6003} One promising application of DSP technology includes communications

systems sach as a code division multiple access (CIDMA) system that supports voice
and data communication between users over a sateliite or ferrestrial ink. The use of
CDMA techniques in a muliiple access communication system is disclosed in U.5. Pat.
Nwp. 4,901,307, entitled "SPREAD SPECTRUM MULTIPLE ACCESS
COMMUNICATION SYSTEM USING SATELLITE OR TERRESTRIAL
REPEATERS," and U.8. Pat. No. 5,103,459, entitled “SYSTEM AND METHOD FOR
GENERATING WAVEFORMS IN A CDMA CELLULAR TELEHANDSET
SYSTEM,® both assigned o the assignee of the claimed subject matter.

[6004} A CDMA system is typioally designed to conform to ene or more
telecommunications, and now sireaming video | standards. One such first generation
standard is the "TIA/EIA/IS-93 Terminal-Base Station Compatibility Standard for Dual-

Mode Wideband Spread Spectrurn Cellular System,” hereinafter referred to as the IS-95
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[e008] Accordingly, there is a need for a method and system of overcome
memory latency in a DSP or similar signat processing environment.

[6909} Moreover, a need exists for a method and system for operating a
multithreaded DSP with reduced load Iateney for telecommunications and other

applications.
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additional novel features, will be apparent from the description provided herein. The
intent of this summary is not to be a comprehensive description of the claimed subject
matter, but rather to provide a short overview of some of the subject matter™s
functionality. Other systems, methods, features and advantages here provided will
become apparent {0 oue with skill in the art upon examination of the following
FIGUREs and detailed description. Tt is intended that all such additions! systems,
methods, features and advantages be included within this description, be within the

scope of the accompanying claims.
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[co20] FIGURE 7 provides an flowchart of the memory management functions
of one embodiment of the present disclosure and with which the claimed subject matter
operates; and

[3921} FIGURE 8 provides a flowchart of the background interrupt processing

method and system of the present disclosure.

DETAILED DESCRIPTION OF THE SPECIFIC EMBODIMENTS

[B022] The disclosed subject matter for a shared background thread processing

method and system for a multithread digital signal processor has application in a very
wide variety of digital signal processing applications invol ving multi-thread processing.
One such application appears in teleconmunications and, in particular, in wireless
handsets that employ one or more digital signal processin & circuits,

(0023} For the purpose of explaining how such a wireless handset may beused,
FIGURE 1 provides a simplified block diagram of 2 communications system 1€ that

can implement the presented embodiments of the disclosed § terrupt processing method
1Y%
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mstruction queus 36 are ready to be issued into processor pipeline 66 (see below). From

instruction queue 36, a single thread, e.g., thread T6, may be selected by issue logic



CDVA system that conforms to the WCDVA standard.
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and video processing applications. FIGURE 3 provides a
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which provides masks data to process evem remsier 136, Process event register

136 also receives internal exception requests, including TLB miss, error, and trap
instruction requests. From global controf registers 122 communications occur with
general instructions registers (R0-R31} 90 and supervisor control register 80
[0833] Therefore, interrupt processing with the disclosed subject matter includes
three types of external interrupts, which include the soft reset interrupt $33, general

maskable interrupts 120, 129, and 131, and the fon-maskable interrupt 124, There are
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randomaess of the qualified threads and maskable interrupts. That is, it cannot be
determined which of the qualified threads will service the interrupt, because the process
and the arrival of any given type of interrupt is random. The hardware will choose a
thread from the qualified set, that thread will be interrupted, and the interrupt will then
be cleared from IPEND register 128 so that no further threads will service that interrupt.
[6037] The software may direct particular interrupts to particudar hardware
threads with appropriate IMASK repister 134 programming, For example, if only

hardware thread T1:T5 has the IMASK bit for interrupt & set, then only hardware thread



rai se background interrupts. O course, different

initiation schemes may be used according to the needs
webooowkss2 desi gn consi derations. All such variBCT/O806/060132

are we!! within the contenplation of the disclosed

subject matter. [0035] In operation, if a thread TO:T5

(a) has interrupts enabled ( IE 1) and (b) is not in

an exception handler (EX O, and (c) the result of

(I PEND & I MASK) is nonzero, théh an interrupt can be

taken by that thread. The thread is then to be

obk TP rp@trece ve sk inthouptn Péranuptintermpt ise;c&aﬁaﬁ bhathiend, @he

ing.. the..
fgﬁﬁgp%&gi 1B E{"e%ﬂrﬁttgg taﬁ%tﬁﬁﬂ(é#eﬁx?}s mtl_gﬁli\xﬁf %ﬁ%}r_\u%y 1. 2%5%({??&%%{»11{ then be
phiabladtipy t}}c sprathgs}adbﬁb Chmmirohlb[mtwﬁﬂmﬁ&t tmlrﬂlt']t@tdd&c tigmci is now
t he ar dwar
R SRR b Bl hosp SR BT e btk Brfube e amber, and
Sl m@tinhamdk)\mmp tdnheagsraphiate xafeﬁu;pu@&;ts‘ch ?ﬁvnfr&r t é??u Ny
in
B e Y pBBR ol AT R Rl & sty mssrathugrdbpner 140 for

rmt mh the diativkad aﬁtbﬁ)emt theef, aﬂd&ﬂﬁﬁﬁ@eﬁ}\}wﬁ% giah kfbeg 15 for
interru is, it cannot -

&8{’*%“%‘]‘ @?a Rﬁﬁ"%’fﬁ"‘ d?a*t“hlé“a aslﬂfw%w R dda eairyed Be e :@emt

Ehotlintenwille phecawsehd BN QERES &@z‘&@ ;%%@te@%éiﬁ &g& eflre, contains

t t ndom
PRt BTl b iluting o odood gy mosk off ach

ohrgad adthaligd-Rbes 16R4&H in@Rdpd Dy oﬂgxef 4 @ﬁ %%J‘lﬁbtﬂ’lf bitin the
thegﬁbe cleared from | PEND register

14 T 8 aeis thap thatgerresraadingantarmpt of tptls $GO8H interrupts 120
@b RUlNa ka1 R EE Ly §§£ kG A% tel*rmﬁ%i'%u{%{tﬁ? %ﬁé%lear, then that

particular hardware threads with approprrate
FRGFPPafing 3ueppaigridntathg ackmtedxanpl e, if only

t S .
g& ?‘gw ? he?tgﬁ%ﬁch%ar g?/\é/;?:’eaTF %%ﬂlégg M ﬁ)}“ iéa‘éé\’tlﬁféa?ﬁﬁti 50 for
PRt %fﬁfa Jmenipeiiic dipciased subipet riateads gqaﬁamzi'byiiﬁi’\ﬂb r€&icher format

R t
TR T e

fagisteral R4id J&4 fotwamiadning ehfeg@@peti iieRrhbl typb blis e IBERIY @uister bit
Jgglglslce‘sﬁ% -&ét{'ggs{&l@ %};g\iﬁ?i?. r%%’big?‘ir%ﬂpl-ipe %4}%&%%%@?}?&1%%6&@}@ The
fourreiseprioritp dntetrepnmpbinng baidekig 6,}8%121? bﬁa%itt i%@%ﬁf@?é 2&@;& i. There
e enbodi nen

PREBREHEY REE EE LN 1S ot SPO . Rt Db (e hirk e
tormisthing el sl te&umzeeftlfmﬂﬁaafad éﬁhiu@hx‘nh{ﬂ&l ;Jdesl l WSKS .

h 15, f articular ma
R AT TR R MR

z&wb@dmgantemxm lel e, pefcRbichind @réthh @edRih S HIBRLp tn[}@vstlﬁc retrieved
ntains 16-bit" read/vvrl
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Tindisdutug) hy basgko@dd pBacling, “prefetchi” instructions may be executed on
behalf of the foreground process. Accordingly, FIGURE 7 provides a flowchart for
memory management process 160 ustrating the various memory access sieps in the
use of a translation Jookaside buffer (TLB) for making available a background
processing iaterrupt and performing certain achions of the disclosed background
processing method and system. Memory management process 160 provides for address
translation and protection, using a fiat virtual address space that is transiated to physical

addresses via a translation lookaside buffer {TLB), the TLR supports both instruction



of the .16 external interrupts 120 from i nterrupt

controller 114. !f a particular bit in the nmask field
wa4®7iog813et , t hen that correspondi ng i nterruptPCf/U81966/060132

16 external interrupts 120 is enabled and will be

accepted by this thread. Alternatively, if the bit is

clear, then that corresponding interrupt will not be
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o433} It a match does oceur, processing continues fo G-bit or ANID match step
168 at which such test occurs. The TLB is 2 shared resource between all DSP 40
threads. There are a set of global control registers for manipalating the TLB, and a set of
instractions that threads can use to query and modify the TLB. When the memory
management process enables the MMU and the data cache is also enabled, then the C-

bits in the TLB define how load/store operations should behave. Thete are different



[0041] In one enbodi nent the physical address space is
a 4 Goytes, 32-bit space, 16 Mytes of which are

w0 e@aiovaa2 f or use by DSP 40. The | ocation of tPCBHUS2006/060132
menory region i s programmable. This regi on contains
menory mapped registers that allow for progranmm ng
specific blocks which include the interrupt
control l er, debugger and perfornmance nonitor, and
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present embodiment provides for background processing using an idie thread. Such
process may preferably accomplish a prefetch operation, for example, to reduce mem ory
latency. Therefore, FIGURE 8 provides background processing flow di agram 190 for
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type. Flow diagram 190 beging as step 192, at which point background processing
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would be advantageous. At query 194, if a cache miss oceurs, processing continues 1o



[0044] Thus, i f no Gbit or ASID match occurs, then,
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W@e@cessEBNg continues to step 172, which test sPElEs1066/060132

the user node is 1 and there are no exceptions (i.e.,

EX =0). If not, then, at step 174, a test of whether

a cacheabl e instruction exits. If so, then, at step

176 a cache access occurs. Qtherw se., processing
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rocessi ng contj nues _tot eg 196, at whic

B ?S“E}b i PREEPP i ASYOsTalpe el PHE FPENDPPegFigEdrtenpgts that

i@clcﬁﬂies & background thread interrupt for operation as one of a pluratity of interrupt
types. The background thread interrupt initiates a background process using one of a
plurality of processing threads of a muliithread DSP 40. The IPEND in terrupt register
128 may store the background thread interrupt. A background processing mask
ssociates with one of processing threads T0:TS of DSP 40, IMASK regisier 134
associates the background processing mask with at feast a subset of the plurality of
processing threads. Event sensing instructions 192 sense the presence of a

predetermined event in one of the plurality of processing threads during multithread



background processi ng mask may be stored in | MASK

Regi ster 134. Interrupt controller 114 may provide a
whawkgesiend processing interrupt as one of thePQBUS2006/060132

general interrupt types 120 to | PEND regi ster 128 of

general control register 122. At step 18, i MASK

regi ster 134 may store the background processing

interrupt for associating with the various threads

TO: TS5 of DSP 40. Thus, with | PERND containing the

background processing register arid IMA K register

BB &Gﬁﬁwﬁl@wﬁ A 46. éw@rmmgxsaumo msasptmamzﬁg assekge ahdPEND register
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d:ebwnnme& Thradd mbmwa Fibrid g at milbﬂi ®adohm ShdWhckground thread

except i on_ handi e 0047] At que
ég%xrug# :ixsng gﬁlgrfg} g Pﬁ%npwzggﬂ io {4}3 %ﬁbqiﬁqgmqy@&rdﬁ gk DSP 48, The
1BRad et MAIKcniRgi SitRict d8deitint:e fle Qfa WRRLREHT hDSanstation

on-zerqQ occur thereb determ ning a match
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SK register, 1_34 exi st s. a non-zero resul
EEFEURE HER*FI$w conti nues to step 208 at whi ch t he
ﬂaﬂ‘tﬂic ular +iy ]ﬁ*@é’@s@ﬁ&%@ﬁﬁﬁ 280 ch LB hLE H%Icnﬁgé fl?%ﬂxo&g'%g
to the particu the tests of any of querie€s
mplemoy ingariopsmpanes, Farlksampleoneiswiin gray daSP 4 pstfemn the
2b4valicdhibed SESbid
t hr eadi3 car}mo?%é?%c esg t%%& %g?) é%?ﬁ%@%?ﬁﬁg :illcl'a@‘agelﬁs §ﬁmemed "
@F REPUFion sperite Hitegrated abkyit GARICY hrsatbepuionibs s mgcrm)iy}cessor or
%ﬁﬁr‘ retegﬂﬂ;i% CW% rc?%?g.lr{éﬁ% F:%)lm @fe iﬁH& %cni}eq 1o $Srhe
ﬁS@VGé@Sléldﬁ@Ff toios ad ihﬁ)pfﬁ&i in:d)mtiméusefmlt 1@‘0&3@3\ prdvideaiue Rnable any

g@rabﬂ EE.E iEg,E& {}]%r #ﬁ%ﬁﬂaéﬁhfg n ‘ZQ ; ‘PECC Tlleﬁl ‘ﬁeg‘osﬁ gi i%fh g%f iOPS

oregroun r oC e
Mﬁx@iﬂﬂﬁm tey ﬁwmﬂn@ymﬁets Uﬂﬁ be(r@ﬁ):ﬁﬁ} a@&ﬁﬂﬁgfcﬂiﬂlﬂﬁt skifled in the art,

190, therefore,
BrepgspLO. Lol AEAI A0, LhEEELore, BIAUASE B v it
M%@}fﬁwmpnmmsfamgm whey, ﬁw sintddalub]REMUEESs Aot mtencied 1o be
err eration as one of

ad in
gﬁﬁ{ggltc.? #ze Lﬂ'f\b(}( ;flgr‘tl‘"ﬁ ({,»mtllilglé,gz Pﬁtﬁé b*é‘c%f%iﬁrﬁc} %‘mxgéasu)pu
i:msmmmzm hiefpriatiesesanbiack gir foufebsRh Q888 huaing one of
a plurality of processing threads of a rulii thread
DSP 40. The IPEND interrupt register 128 may store the
background thread interrupt. A background processing
mask associates with one of processing threads TQ T5
of DSP 40. I MASK register 134



associ ates the background processing mask with at
| east a subset of the plurality of processing threads.
wE@n4Eensi ng i nstructions 192 sense the prespO/ESWN6/B60132
predeterm ned event in one of the plurality of
processing threads during nmultt threadprocessing of
DSP 40. Interrupt issuing instructions 206 associ ate
wi th-1 PBND regi ster for issuing the background thread
interrupt in response to the prédeterni ned event.
[ 0049] Background processing circuitry initiates
background processing usi ng GhaldES t he subset of the
plurality of processing threads having an associ ated

e background t hr ead |nterrupt as a

data e{ 3 asi de. buf f

associ at n?lﬁo%g%ﬁ%%?% %aﬂ\%?‘i P PRESTEUP L “fl&JPfWW@f digital

i sl peckes cohprigeg tipdsrdityastaleresiby @freidiesaid method comprising
LEans {)a{t)}on | ookasi de buffer according to varying

opera I ons on the DSP 40. Thread selection circuitry

and i rtgtmun@ta onkgsehe circidmtidl® aD6AE 858 bRGa D@ AHS AR types,

thre IS fo ackground processing.
[8‘815‘ {‘%ﬂﬁ“?ié 85 LR ’5 FFEEOUA PTEFAT BT bR SN GE 3 PhibEy of
lres@isting dmehih dﬂmhﬁ}miﬁﬁtaﬁﬂdzhﬁa}ys%dé@ WeoddByypers. For
exanpl fg% notb(g %T é(lDSP 40 erformthe
above-"HEEE5? BEaitnsad THGRIE S IFRBUP eSS

enboditommbhg aﬂﬁ)&k&%uh@'@hﬁ:@@iﬁleﬁa%ni&%5@:@9"&5‘1}9Q’@ WP orocessing thread
©O, am crocont r ol | er,

spec cifi ated circuit (AS
& 8.’%‘{3? Brepdstital signgl BRceSPECt roni c- circuits
deSI gﬁ:@fbcta@m@&&ﬂcd(lh&k&;hﬁnﬁ HH&E’;@&SQ&Q S%&}Q?geatke{ &loBst of said
e gO|ng descrl tion of the preferred
Q ﬁf%ce‘%lﬁ%i?’éﬁ% e, is provided to enable any
per Sor@exsdmé 18 GriddntdIer Ahlte ,
ubj ect: reatt gi; nar‘l oug d&giﬂﬁf?%&te%m%@?né ?ihcaldgalugzgm of
@Fﬁ&& B e VRreadiidpTing syt ehead Wfafmgang ot s&id didins agslli grb@dsor;
|nth@b§;t), m;\n I i.pl es .defi ned he
AL o 1A T o
i‘h@f‘ﬁ ﬁﬁév mipgdfesionil ayd Thus, the clai med subj ect
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Wirersbsthasivgpe scondited badkavdutnk mh@\spma@ie.i pl es and novel
features disclosed herein. CLAIMS WHATI S CLAIMED | S: 1.
A nethod for perform ng background processing in a
mul | i ﬂhibﬁdﬁeﬂmg&,mﬁ&lim&t yriakther 0as Sl g;;@r{miﬂ&ls%\@t

| [, t d th
Compr ot i CREREh ol gﬁa%g%‘{@f‘&cﬂ)}ﬁdﬁfﬂﬂféa’aﬁﬂum
i nt er fuptnasidbacketoumdpbutabingynak o AREESBh0d YRESeh procesging

mask: and

initiating said background processing step as a background prefetch processing
step.

3. The method of Claim 1, further comprising the steps oft

forming said background thread interrupt as a low-priority thread interrupt for
performing a low-priority background processing using said subset of said plarality of
processing threads; and



said thread Interrupt for initiating a background
process using on of a . plurality of processing

wo boogads3nf amul titnread digital signal procesBOF/US2006/060132
storing said background thread interrupt ma interrupt
regi ster; formng a background processi ng mask tor
associating wth a processing thread of said
mul tithread digital signa! processor; associating said
background processing mask with3at | east a subset of
said plurali of processing threads; sensing the
pr esenEBuRy sasg pregepennthned tevenpt tummdhe oofursmicd of said
RirsteddhiiYePdvoRf OCessi ng threads during multithread
processing of said digital signal processor; issuing
sai d background thread interrupt fromsaid interrupt
regi sterpyl, redeter ned event; and
|n|tlafﬁﬁgqg££§g§§§n %grg%éé ﬂ@pﬂ§’“&“5“@ﬁﬁ§et of
S a| d pkusieg tlmpresfcnpus oﬁms&hﬂg&uxwﬁmﬁ‘ﬁpd&a\éﬂcﬂgz @ event in one of said

back roce The net hod of
R BRSPS S e s gl signa
smmes%g sai d background thread interrupt as a
sai d background

background [ terr form ng

proce§§wﬁw‘%ﬁgia%§“§n g@ﬁ@?ﬁﬁ 1§ﬁé?%?@ﬁ‘ﬁﬁ6€@§§9ﬁ&‘””%%Kmﬁv
eS¢ cart@ hiRg.t i ati ng sai d background processing step

as a background prefetch processing step. 3. The

met hod of Claim1l1, further conprising the steps of:

f ormi ﬁgT&akﬂtiﬁﬁQ{ﬁgf@iﬂﬁ‘d HRRACLhPE SRE R 5 s{ébsutaf orining said
% y .thread interrupt for performng

R ABITBl e B RGPIcA Rash eSSt it et haiondbelsisldoter
afsoBaied WPihifdkial Mo@fl P5QGESSI N threads; andi ssuing
said [owpriority” thread |nterrupt upon the occurrence

of said predetermn ned event. . The method of daiml

, furghege Qﬁ{ffgd' (ﬁ'm%rﬁ @efu?‘{tbgpcc‘on‘?ép xx}’?‘%ﬁx g o? nwmsg %ﬁ‘d data

presence of a cach MmSsS a S sa mne
Eﬁm&ﬁ ieﬂfoﬁfalféawiﬁicuriamrbyio&mm eccegémg go i hm era;j&mla:mn@ gn said

kb ggﬁ%@g:Q§ cessing of said digital signa
procegsor |§SJ?ng sai d background thread interrupt

fromsaid interrupt register in response
7. The method of Claim X, further comprising the step of selecting said subset of

said plurality of processing threads as idie ones of said phurality of processing fhreads.

8. The method of Claim 1, further comprising the step of performing said
background processing during interleaved multithreaded operation of said plurality of

processing threads.

9. The method of Claim 1, further comprising the step of tenmninating said
background processing in said subset of said plurality of processing threads upon said
interrupt register issuing an interrupt having a higher priority than said background

processing hterrupt,



to said cache mss. 5. The nethod of Claim1, further
conprising the step of form ng said background thread

WO paogou81pt as a data el enent of a transl ati on PODKSR0EE60132
buffer associated with digital signal processor. 6.
The nethod of Caimé6, further conprising the steps of
changi ng said data el enent of said translation
| ookasi de buffer according to varying operations on
said digital signal processor. i%¥. The nethod of Caim
1, further conprising the step of selecting said
subset 1bfA siam Fhrameritiop iohsyprodes swﬁga ﬁhﬁemjsﬂaﬁgmg{ékm for

S o t reads,

%eﬁtﬁseg@iﬁ} Qﬂ'ecﬁ-nf}ﬂ %Ff@fln% iy g%ﬁui%z‘?eﬁ@%ﬁ pub é}tq{lﬁ boéxe%bsu&

pe r f orsdanseaiod thmek ground {pr opessimg wherdiRgplurality of interrupt
b8 LRS99G0, RO B T RS b oo

fwltxmats c’b;mpc%smgghtdaes s eprulthhicad di el bRgalsAbebssor;

backgr.qun n_sai d subset of sai lurality

of pr dees genﬁ‘é’ Vﬁﬁ‘%‘ggg T ¥pGHE saif 3’3 Kgrap Wﬁ&ﬁé@{) SHEt

i SSui rz’gbz&kommhé IPESLRb s R@MIaRY f8 ARbAETnpPAHIOR bbb thread of said
ocessing interrupt.10. A system for

m%\{? YT Cﬁ‘%“ﬁ%aé%r P}a"t‘"ﬁﬁ*ﬁrw th a digital signal

pr oc essmEskf ﬁms&ﬁ IeeHSbaGit el Bﬂs&ﬁ&ﬁ)@@'p?bé&mh@ n@ask with at least a
npr|S|ng a “backgr dund

t t
Sﬁ{’%léa ?eﬁm%%?g?g%@?%tmﬁsﬁs one of a plurality

of I nteebflphsiby PESucSMsdoPaGkaaHDd: B pad J ;QE&%&#RR&& avent in
for initiating a . backg rounddgrocess usi ng ‘one
3

(6 PEFH P fﬁ)ﬁr‘g PEAEPHES tpaidiyriss rasifitiredd proeasding of said digital

diGhl @locsdsgnal processor; art interrupt register for
storing said background thread interrupt; a backgr ound

pr oc e $RPHYPHESENE Brstragipsiaatdckgeduivith Saldpn@msleggter for 1531111}0
ke Q{mﬁ@ﬁ)‘deﬁi@% el g.@’iﬁ@gz A (gfntz&l pb' %kﬂ n 5 Sonse Lo saft

mask regi ster for associati ng
ProcEsing araskamit h at Ieast a subset of sald

pl ur a|i\'a&}¥*18£nc?}51%9§<§§xorkg:ch{]r CROS i SV a3 e:agung%zoceqwno using one

instructi ons or sensi presence
of stié serset nbaikplontiiy nf pmc&}:ings@n{hdphwlaL lafs yskciated background
g %Q@ﬁ:i‘xﬁ\g threads during nuitithread processing of
igital signal processor; interrupt issuing

i nstructions associated with said interrupt register
for issuing

13. The system of Clatm 16, further comprising:

circuitry and insiractions associated with said interrupt register for storing said
background thread interrapt as a background prefetch imerrupt;

circuitry and instructions associated with said mask register for forming said
background processing mask as a background prefetch processing mask; and

background processing circuitry and instructions for i nitiating said background

processing step as a background prefetch processing step.

12. The system of Claim 18, further comprising:
processing instructions and circuitry for forming said background thread
interrupt as a low-priority thread interrupt for performing a low-priority background

processing using said subset of said plurality of processing threads; and



sai d background thread interrupt fromsaid interrupt

register in response to said predeterm ned event; and
whawkgesiend processing circuitry for initialinpCT/US2006/060132

background processi ng using one of said subset of said

plurality of processing threads having an associ at ed

background process mask. 11. The system of C aim 10,

further conprising: circuitry and instructions

associated with said interrupt ifegi ster for storing

sai d background thread interrupt as a background

pr ef et r@ﬁumu@rrmmm agiqopied withanid onmu@tmsox 1sa.uma said low-

ARG She MR Opeh, TRl S i Ghalmipey 8%

processi ng - mask; and background processing circuitry
and i & [N |at sal d, backgr ound
pr oc:egt;slt ﬁggs§‘gg§§§‘i§d o l"é(df’“é COBPRESHEh processi ng

St ep. <h2nt SFEhneingysteimyofidChahmides fol urdhesg Q@H&ﬁi@%h@gf a cache
qess ry for_ form.ng

ruct.i ons .and ci.rg id
3RS 88 SR BraoRR Al P B preat L Bl s S g s dring
mﬂﬂet}nezm pzﬁmwﬁnﬁ%m digitdl sl OWF Pob@sbi Yy background
proceSS|n d subset of said plural

t
processi® Pt g%l §”C‘§f‘féi 84 i g ot ot icn é%‘*P‘é‘ﬁ»@‘é’Z@éb%i&‘t&é@l theead

\ibterrupBliroini saldeiffcspipt F@NiSHiIB redpBhsd DS\ cBA L.
lowpriority thread i nterrupt upon the occurrence of

sai d predeterm ned event. 13. The systemof Caim1l 0
further conp ri sing . event sensing circuitry and
instructions for sensing the presence of a cache m ss
as sai'd phedeter s ﬁ‘éﬁﬁb&b Aerthey congrighashicdd phoarrapt foyming

Qb st REOE RS 'F(thh& ead %a&uﬁ bl mqhtmgepzﬁgﬁgﬁ ‘?528& %iseﬁjzen;g of a

of said digital S|gna rocessor; inte

Siapelation S‘Pi’gﬁﬂé‘? prafterrssomnted roh digml |Sw%bmod¢§sa{: kg r ou nd
thread interrupt fromsaid interrupt register in

response to said cache mss. 14. The systemof Caim

10, f Uit hee s et Siaig Mardacbin stid thnepd nfimmirfgrmmg instroctions

Ilhﬁnr?ﬁet{r lrég:%k)ggézmggcig&s%ec%%l?]lgfm\fsatadc cfa?%%fl{é?ngap %f qalx ggfk’ééﬂ“&’é‘

beskpede asotiataiingic Yardingidpatatisigmakaip g s sighal pkbcessor.
The system of O aim 14, wherein said thread interrupt
formng instructions further conprise instructions for

changiifgr Ms\dtem&ab’at” b mnlﬁn furetfer samgritin@nSkad s@Bction circuitry and

[ operations on
19‘.91%9{% f{:i“:‘f%yagulaéc% g fm ‘g&‘é %& 5?@‘{:%3%;1} g()f ;}%}zmung} threads as idle ones

of said piumht}, of processing ﬂ}l sads.

17. The system of Claim 16, wherein said processor further comprises
processing instructions for performing said background processing during interleaved

multithreaded operation of said plurality of processing threads.

18. The system of Claim 10, wherein said processor further com prises
processing circuitry and instructions for terminating said background processing in said
subset of said plurality of processing threads upon said interrupt register issuing an

interrupt having a higher priority than said background processing intersupt,



16. The system of Caim 15, further conprising thread
selection circuitry and instructions for selecting
w@ahod/ogsibset of said plurality of processing tPCEHESREB60132
idle ones of said plurality of processing threads. 17,
The system of C aim 10, wherein said processor further
conprises processing instructions for performng said
background processing during interleaved nmultithreaded
operation of said plurality of iprocessing threads. 18.
The systemof Claim.1.0, wherein said processor
f ur t hek®. Cofigithlsvgnab prasessi fay aicratisntin wugnet of a personal electronics
I RSELUCE & 9 5 41| |, 0d: Sal r d. )
Rl e el Gl LA I8} BRI RY e backerouna
FreResy 8 £ gid bachadrind povcesdigl vicatecampisinggi st er
i Ssui J Fupt, havin higher priority than . .
sai d Dacs S e T P Bl S o bimaiy o
sitgrrapt tlppeslc esig (bracikglmngpﬂqtﬁaﬁi i.ﬁﬂi'ﬂ:i,lgt ﬁ#@@iﬂ&iﬁn &4 b@c%gmunﬁ PEOCEss
rsonal.. el.ectronics device, said digital signal.
g‘rg%1 %egsnsorcaopr%ﬁf&? & "fj’ hEahgs “S’F‘S“b%*r"f %‘F‘ﬁi fhﬁ"*‘ﬁ é‘lﬁ%@? 8ghy processor;
pr oc esseang fosabdh bRtk Bieisn R Bea8 Skl O8N Brerrupt register;
conpri sing:. means for form a background t hread o )
i nt er FUEYS 4 IGHE s fé‘“&l‘-“tﬁ?a??g R Rpes R napl pEiassociating with
2girdedssiol gread o $d patithithe ARl shakt 4:0kdkat i ng a
background .process. usi ng on of a plurality of
pr oce LA FOHISEAdEINgr saif brokeTonpR PeRResHRgFtask vdihgr gast a subset of
paidgRSanty offR8ASshOkNeh@) | Ng sai d background thread
interrupt in a interrupt register; nmeans for formng a
for m MFAES BACKDTBE HY Prvees of hyradaskmined exseidoicatiogrid plurality
W pFocBs OGRS Boiih DR AGkHAL 4 SR Ge Wb L LDE %?%Qt gkig{zzii%rmessor*
signai processor; neans for assocliating sa g e ?
back gRiRe iy seeussaig b prkgroundtthread intemapt froms sliglabtenfipt register in
$hOndR! W@l J il R BEAEERRL NP gt hr eads; means for
sensing the ‘presence of a predeterm ned event in one
of saleEaps tnranitiingbagicvowdgirngesting eathg wherdf Bgjdrsnbset bf said
4 sSa g, of.5ald. di.airal  signal praqocessor; .
D P et i T e b Al B PR PR PP G s
fromsaid interrupt register in response to said
predeterm ned event; and neans for initiating
background processing using one of said subset of said
plurality of processing threads having an associ at ed

backghgupd, process mask. 20..The digital signal ..
pr ocegg’o‘?&o 15’%’/‘8“%‘}%5%1‘0‘@33T Rl i‘@‘?‘e‘”ﬁ 819 f"‘?fié’tn e%ﬁi“}?‘% CRgPrsing:
means nfeans Btratdring saia ithchgokgd ausg theaad ab ALEEFHBEnBSrefetch
&(pack,gr ound prefetch interrupt; '
TReTIupt;

means for forming sald background processing mask as a background prefetch
processing mask; and

means for initiating said background processing step as a background prefetch

processing step.

21, The digital signal processor of system of Claim 19, further comprising:
means tor torming said background thread interrupt as 2 low-priori ty thread
wterrupt for performing a low-priority background processing using said sabset of said

plurality of processing threads; and



means for form ng said background processing mask as a
background prefetch processi ng mask; and neans for

WO pdovioag1Bng sai d background processi ng step asPEI/US2006/060132
background prefetch processing step. 21. The digital
si gnal processor of systemof Caim19, further
conprising: neans for form ng said background thread
interrupt as a lowpriority thread interrupt for
performng a |owpriority backdgPound processi ng using
sai d subset_of said plurality of processing threads;
andne aR§HsdPr jssenE ngpddawepricouy pricat mt&;tntph e the occurrence of said
;ﬂb@e&é&ﬂhe@&%tthe occurrence of said predeterm ned
event . The digita | signal processor of system of
d ai m 19 further conpri sing rreans for form ng sai d

backgr thr o S
transl %tjr}%ﬁ éF%%Eq’ ‘"lng%t ‘SBL?”Q%?O a¥ %‘88" %\age!ﬂ“ mi? hﬁ’él‘rhﬁf fogpprising
shemarfopfoonieseid b@%giahd thicgl ntrrghgealdal A6BSROSE Ofanslation

ri sing neans for
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IookaS| de buffer according to varying operations on
said nal L ocessor. 24. The digital signal
pr oc ess or' 81‘1}% PERFGHORSIAT fysteppleain g&n%ﬁ?*ef | HEpprising

BENS f@mﬁaﬁ@rb@&ﬁﬂdﬂ@tzﬁ&bﬁkeﬁﬂﬁ&@ﬁd ©dnshidiod i&;\%@'e'b%}‘fepgccm
Qcessin threads |dIe ?nes of said plurality o

QF‘“’“@%QP l?ir‘?roé’aﬁéd STEY @TQRePWT|  si gnal processor
of systemof Caim 19 further conprising neans for
perform ng sai d background processing during
interleaved multithreaded operation of said plurality

of processd BQ}&N&@Q%GC%@SO{B‘?% Qérg'ckiﬂiarﬁ %%rther comprising
Eq;;cessor of systém of O aim19, further cgnp ng

RSP orlerergFndsihrgt obsed @ﬁ@ﬁ@f Qﬁmfvpssmge@saaﬁg ab fille ones of

§ﬁ§@k§ﬁb§e§§ggugghg&gg&§ ity of processing threads

upon said interrupt register issuing an interrupt

havi ng a higher priority than said background

|oroce§SsI ’ﬂgew f abl.

havi n put ég “%ﬁ%ﬁigﬁyQW%ﬁggﬁéggﬁ SQEQ%H&PEW”“““
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ur al Ity o pr ocess the conputer usable
rredl um conpr i SI ng:
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26. The digital signal processor of system of Claim 19, further com prising
means for terminating said background processing in said subset of said plurality of
processing threads upon said interrapt register issuing an interrapt having a higher

pricrity than said background processing interrupt,

28. A computer usable medium having computer readable program code means
embodied therein for performing background ér'oeessing' in a multithread digital signal
processor comprising a pluvality of processing threads, the computer usable medium
comprising:

computer readable program code means for forming a background thread
interrupt as one of g plurality of interrupt types, said background thread interrupt for
initiating a background process using on of & pluratity of processing threads of a

multithread digital signal processor;



conmput er readabl e program code neans for formng a
background thread interrupt as one of a plurality of

WO paogousipt types, said background thread i nterpPapUS1006/060132
initiating a background process using on of a
plurality of processing threads of a nultithread
digital signal processor;conputer readable program
code neans for storing said background thread
interrupt i na interrupt regi s€er; conputer readable
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background prefetch processing step.

29. The computer usable medium of Claim 28, further cOmprising:

computer readable program code means for storing said background thread
interrupt as a background prefetch interrupt;

computer readable program code means for forming said background processin g
mask as a background prefetch processing mask; and

computer readablie program code means for initiating said backeround

processing step as a background prefetch processing step.



