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conputer or a digital signal proc @M@ﬂ typically supports one or
cessor

nore nmechanisns for initializing t into a known state. For
exanpl e, conventional processors ofteﬁ“""mTude an interface pin to support
a "hard reset"” in respop , conventi onal
processors support a "serH— A—AH 2 ess is initiated
by software running on the processor. DESCRIPTICN OF DRAWNGS Figure 1 is a
bl ock diagramillustrating an exanple of a pipelined programrabl e processor
according to the invention. Figure BatgGRogRbematic illustrating an exanple
execution pipeline according to the invention. Figure 3 is a timng diagram
further illustrahigo;hhentesat rBLQEBSSto resx\@c93§1;28§§3r5’§nréy§91/ ~2~-33
Figure 4 is a schematic diagramillustrating exanple cirCuits for resetting
t he proces§ggcgggggdlng to the invention. , Figure 5is a flowhart
illustrating an exanple process for resetting the plpellned processor
DESCRI PTI ON Fi gure s a Ehock d|a ramillu tratlnﬂ B r ammab C%
processor 2 hav §r89r8?88 |oﬁrBFﬁ PPhe ZYGRd%3 Boftt FOPPHRFESBOX CHALT ol
unit 6 controls the flow of (instructions and data through pipeline_4 for
every cl ocR E?@PéteFoPreﬁaGﬁBétaéu?Fﬁ@a%hErBP6§§é§9n§Y629§n EM@%PBéﬂyon,
control unit 6 directs the various conponents of the pipeline to decode the
i nstructi opuppdrter paet by pertomachhrisvesr Eopohdihgadpeingi thei ncl udi ng,
for exanple, witing the results back to nenory.

processor into a known state. For example, conventional

processors often include an interface pin to support a
“hard reset” in response to a reset button. In addition,
conventional processors support a “soft reset” in which the
reset process is initiated by software running on the

processor.

DESCRIPTION OF DRAWINGS

Figure 1 is a block diagram illustrating an example of
a pipelined programmable processor according to the
invention.

Figure 2 is a schematic illustrating an example
execution pipeline according to the invention.

Figure 3 1s a timing diagram further illustrating the

reset process.
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Instructions are |oaded into a first stage of pipeline 4 and processed

t hrough the subsequent stages. Each stage processes concurrently with the
ot her st ag@so2osse passes between the stages in pipeline $diy@saezgance
with a- 2 WO 112/11215;7 PCT/US(11 /2533 system cl ock. The results of
the instructions energe at the end of the pipeline 4 in rapid succession.
Reset unit 8 resets processor 2 in response to three types of reset
requests: (1) a hard reset (hard reset), typically caused by a user cycling
power or pressing a reset button, (2) a soft reset (soft-reset), typically
initiated by soffware applicati ons executing on processor 2, and (3) an
enul at or reset,?t9pFeaf| ¥Si esaeReBYTAR ?hagg?%uF HaF8aaiBIeRBRAPSOE (| CE)
Reset unit 8 detects a reset condition and infornms event handler 14 of the .
reset requestCuEvenfonakafertingi RBpuUHESCRBYPE RoEOr@éRYviAgthAd handl i ng
all systemevents that occur within processor 2 and, as explained in detai
bel ow, handiesniieoeset request as a high-priority event. Figure 2 .
illustrates an exanple pipeline 4 according to the invention. Pipeline 4,
for exanple, haBifuve 5tahges: fiosthaeti oblieteht{hf)ani agbmplei on decode
(DEC), address calculation (AC), execute (EX) and wite back (WB).

Instructi onsc@sesf ebehedsbtomaerneyYpipeli oM pRoE8sEsUcCt i on cache, during
the first stage (IF) by fetch Unit 2? and decoded during the second stage
(DEC). At the next clock cycle, the results are passed to the third stage -
3

DESCRIPTION

Figure 1 is a block diagram illustrating a
programmable processor 2 having an execution pipeline 4 and
a control unit 6. Control unit 6 controls the flow of
instructions and data through pipeline 4 for every clock
cycle. For example, during the processing of an
instruction, control unit 6 directs the various components
of the pipeline to decode the instruction and correctly
perform the corresponding operation including, for example,
writing the results back to memory.

Instructions are loaded into a first stage of pipeline
4 and processed through the subsequent stages. Each stage
processes concurrently with the other stages. Data passes

between the stages in pipeline 4 in accordance with a



WO U2/ U20657 PCT/U SU 1 /2533 (AC), where data address generators 23
cal cul ate any nenory addresses that are necessary to performthe operation.

During theceaarudsron stage (EX), execution unit 25, perf gdgydhasgecified
operation such as, for exanple, . adding or nultiplying two nunbers.
Execution unit 25 may contain specialized hardware for perform ng the
operations including, for exanple, one or nore arithnetic logic units

(ALU s), floating-point units PU) an rrel shifters. Avariety of data
may be appTY%%e?ocg§%%Utigheuﬁgguk%ssﬁghpgg f%%éﬁﬁﬁﬁﬁgg%se@%ﬁ%?a?gd by data
address generators %ﬁ, dat a rftrieged fron1nennr¥ or data retrieved from
data regi stefs®2d OPurhRgPLRE P Raf IRahRPIIBIUCERRSIRRults are written

*back to data nmenory or to data registers 24. The stages of pipeline 4

i ncl ude storageResPEURREt2Y reaRRSaBrPFEBSPT oPsinfBeSBeRPE nEC " Vared bits”

i ndi cati ng whether the instruction held by the corresponding stage is a
‘val i d i nsttypesonf andsshoukdubetpr octssadhatdi téaety(hdedchesmil, 21 sets an
instruction's corresponding valid bit when the instruction is successfully
fet ched andyglecated. cTheedabydabitepr opayahgspbhepugh phessimgage circuits
27 of pipeline 4 as the instruction is processed. In order to effectively

and qui ckl yes&8€butbonPr 02es§oso2t 288t 0(568HCLEb€) Of Lt §Pi €XLCEFSi Ve power
_q _ WO 02/ 1129SS7 -
initiated by software applications executing on processor
2, and (3) an emulator reset, typically issued by an in-
circuit hardware emulator (ICE). Reset unit 8 detects a
reset condition and informs event handler 14 of the reset
request. Event handler 14 includes logic for receiving and
handling all system events that occur within processor 2
and, as explained in detail below, handles a reset request
as a high-priority event.

Figure 2 illustrates an example pipeline 4 according
to the invention. Pipeline 4, for example, has five
stages: instruction fetch (IF), instruction decode (DEC),
address calculation (AC), execute (EX) and write back (WB).
Instructions are fetched from memory, or from an
instruction cache, during the first stage (IF) by fetch

unit 21 and decoded during the second stage (DEC). At the

next clock cycle, the results are passed to the third stage



PCT/ US111 /. 12533 consunption during reset, reset unit 8 clears the valid
bits when a reset event is accepted by reset handler. Mre specifically,

reset _uniywo®@208sses a reset (SE RESET) to pipeline 4, whipgh/shgadsss st orage
circuit 27 of the IF stage, thereby invalidating the instruction held

within the IF stage. During subsequent clock cycles, the storage circuits
27 of the remaining stages are cleared until SE RESET is deasserted,

effectivel yadnvajidal i ag-4 h&&ﬁ@é@%&ﬁa@éf@i?ecc’fllcﬁ:igf'ée iy | feflokl,M N
diagramfurther illustrating the reset process iIn response 10" 4 Tese
condition jneluding,. for exanple, a hard rese a soft reset,or a reset
from an erﬁ‘ffcg eosrs.e%loif%%if VT SARTCR LY &7 sp?%%%%s‘?r\‘/eé PRI Pengt h of tine
the RESET REQ signhal renmmins actjve and, in particular, is adapted to hold
SE- RESET acti veP'HFtRS the sEteitieymiadtas Boen $%80VetP? it HetSt o ensure
pipeline 4 is fully initialized. Mre specifically, reset unit 8 assets SE
RESET for RATI@HERT M| IRFCE @ soRgfariehes @ eds r chplesexampHeassert ed,
where pipeline 4 is N stages deep. As discussed in detail below, reset unit
8 and everaddiargller bl suppving atwynoimiseoss rissetuiion hatita 2%2seayr equest
is treated as a high-priority event that may reset " processor 2, dependi ng

on the pricdritainfspeyiol hesd peantivigre for pdF4dRiAROSS MIF450dAs2533
event. Figure 4 is a schematic diagramillustrating an exanpl e enbodi nent

for reset ynif,Biohd sYENExANOL erodd. o AsnExPp! 24 Nehd 0 def i ] o beh oy T eset

unit 8 interacts with event handler 14 to ensure that a single cycle pul se

nteracis Wth event Rendief f gl'e eyel
oi pet 1 ne. aUHRLeRh o PR R Se R LA T LR S R ROl AT

reset_condi i ons; HARD RESET, SOFT RESET and EMRESET 1D, afdiLi.gp. geset

the addresses generated by data address generators 23, data
retrieved from memory or data retrieved from data registers
24, During the final stage (WB), the results are written
back to data memory or to data registers 24.

The stages of pipeline 4 include storage circuits 27,
such as flip-flops, for storing “wvalid bits” indicating
whether the instrpction held by the corresponding stage is
a valid instruction and should be processed. Initially,
fetch unit 21 sets an instruction’s corresponding valid bit
when the instruction is successfully fetched and decoded.
The valid bit propagates through the storage circuits 27 of
pipeline 4 as the instruction is processed.

In order to effectively and quickly reset the

processor 2, and to reduce the often excessive power



receives EM RESET CLR that is asserted when the enul ati on reset request has
been cleared, respectively. Event handler 14 includes two registers:
regi ster wb @ndvssPEND regi ster 42. The | LAT register 41 i nghudwssssnunber
of bits for storing requested events that have not been serviced. An
"event" is any action or occurrence to which processor 2 nust respond
for exanple, entering enulation node, interrupts and exceptions.

i ncl udi ng,

| LAT regis is cl e he e t 1S tak by event ndl er
| PEND r egiés esfu%ﬂ%%r?a&g{%r?%\é@ere%%ﬁ Ster %autlﬂ]itnc Uaed? %S (T eSpondi ng
or exanpl e, invokes

ent. On ccepts t_and, f
T V1 CESTOar T SVerie SR Lo 4 s B ot o bi

for each
a corresp

‘within | PEND regi ster 42 and cl ears the correspondin

14. Event

A ercalal Y, gresefn it X obosss Pey st 1/SEBRB3ET) 0 s, t

status bit of IPEND register 42 when the event service routine retur
‘one enbodimiflins et Wakeh erlgalrs rezage raisetuidvelit @6 the BRcond hi ghest

priority event,

| LAT

14.
bi t

he
ns.

with only enul ati on node having a higher priority. Wen a

reset everttdge,r edesd masly andv ol odesiony the Singtamdiadn dreade tiihe teset
event is not taken until processor 2 exits fromenul ati on node. Wien HARD

RESET i s asseyiLek forp@ti d@asip SHOCKL oW Dol Sd INBle 4k S S the reset
of I PEND register 42, thereby clearing any pendi ng reset events.

event bit

circuits 27 of the remaining stages are cleared until
SE RESET is deasserted, effectively invalidating the
contents of pipeline 4.

Figure 3 is a timing diagram further illustrating the
reset process in response to a reset condition including,
for example, a hard reset, a soft reset or a reset from an
emulator. Notably, reset unit 8 is responsive to the
length of time the RESET REQ signal remains active and, in
particular, is adapted to hold SE_RESET active after the
reset signal has been removed in order to ensure pipeline 4
is fully initialized. More specifically, reset unit 8
assets SE_RESET for at least N clock cycles after the reset
request is deasserted, where pipeline 4 is N stages deep.

As discussed in detail below, reset unit 8 and event
handler 15 support a synchronous reset in that a reset
request is treated as a high-priority event that may reset

processor 2, depending on the priority of any other pending

&MtinlLM‘mmsun
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Next, after a second clock cycle, signal 49 sets the reset event bit within
| LAT 41 to record the pending reset event. Event handl er 14 accepts the
reset evegwlp mhaossprocessor 2 is not in enulation node and @sggédip2RESET
MASKED REQ 46 to indicate that reset unit 8 nay generate a reset pul se.

More specifically,
| LAT register 41 indicates that a reset event has been accepted,

processor

' i g d EM d (3
current er?ﬁﬁe;%'g(r)ltFrll cl]lurge{snt‘H (t Oaglzggsﬁl.e%g:slect %m@‘pl%&t"%ﬁs

AND gate 45 drives RESET MASKED REQ 46 hi gh when:
(2)

there is not a
I TEST

NASKED REQ

(1)

56 into a series of stg,r agrﬁ:gc%%cui ts 47 WO 02/ 029SS7 PCT/ USCOL/ - 42533

over N cl GERTERE &OPY
RESET MASKED RE
det ect ed, Afe$&P
case of a hard reset,

RESEE (98 e @Y Ut NP EE Wt es after

56 is deasserted. Wen the reset condition is no |onger
neB imdatifetls Ralaw, Raffiferinid (% lottea SE RESHET.
AND gate 48 drives HARD RST FEDGE 44 hi gh when a

In the

falling eegents hdetddatred ot HARB WRESEhatAla erimatlievelyglEEMRESEDIClaRy S
asserted when an enul ation reset request is cleared, respectively.
Assertionodf téiet heysedf iasss tiw SiffiddismausesiND gadsetd4hrdd out put a

zero, thereby clearing the reset event bit within ILAT register 51. This in

turn cleans REQRE MASKERIRER 46, andhsd GIBaK £ £ I, r& S RESET.
In this féskjfi on, resgt&%l%ﬁ t 8 holds SSE RESET acti ve t%‘L{ogreeI\JTnc#I;Jotf:\Sﬁ 1%yrgl es

after ar
RESET i s

upon the ¢onel Y Und Tl Willed @ Y TSRS reset unit 8

receives EM RESET CLR that is asserted when the emulation

reset request has been cleared, respectively.

Event handler 14 includes two registers: ILAT register

41 and IPEND register 42. The ILAT register 41 includes a

number of bits for storing requested events that have not
been serviced. An “event” is any action or occurrence to
which processor 2 must respond including, for example,
entering emulation mode, interrupts and exceptions. ILAT
register 41 is cleared when the event is taken by event
handler 14. IPEND register 42 is a status register that
includes a corresponding bit for each event. Once
processor 2 accepts an event and, for example, invokes a
corresponding service routine, event handler 14 sets the
appropriate bit within IPEND register 42 and clears the

corresponding bit in ILAT register 14. Event handler 14

TR e e P T TR R e
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routine by the execution of a return frominterrupt instruction (RTI).
Figure 5is a flowhart illustrating an exanple process 40 for resetting
processorwg o2fohéssy, reset logic 6 receives a reset requestporsiiahyag;za hard
reset request generated when the user presses a physical reset button. r
WO (12/1121SS7 PCT/ US111/~2533 Next, for hard reset requests, reset unit 8
resets the | PEND register 42 to clear the reset event bit one cl ock cycle
after receivin hard .res re | n addition, set unit 8 sets the
appr opr i atélebn?s eri‘iﬁ’lteit gztjetr %%?%N@/éﬁglﬁaﬁﬁﬂ é? 1R, thec 6@ tthe event
request (51). After receiving the reset request and updating | LAT register
41, event WEIVHGE TOMENE IKE WHdther processor 2 is in enulation node or
«whet her an enul ati on request is pending (52). Wen no |onger in enulation
node, and no erfl atri%rﬁﬂgmq?ijérﬁnﬁrs gyerdi hgnddeentl hdrdladrs B4 nemelts t he reset
event as accepted by setting the appropriate bit of |PEND register 42 and
-cl eari ng tdvendpproopfrtiatsedund 0figheAE mpadicstisry £bven%3) wiextonlevent handl er
14 asserts SE RESET (54) and nonitors the reset requests to detect when the

reset requastl ats JreieRd hadhdheesamilghe rd pxafdrane r aseln equest typically
| asts for a single clock cycle but a hard reset request may |ast many cl ock

cycl es deré%@ttnqsort&%we@%&d@%rssra;rre%S%Ss 4he heS el iR LRde Atk the

reset request 1Is renoved set unit

reset event is not taken until processor 2 exits from
emulation mode.

When HARD_RESET is asserted for at least one clock
cycle, signal 43 clears the reset event bit of IPEND
register 42, thereby clearing any pending reset events.
Next, after a second clock cycle, signal 49 sets the reset
event bit within ILAT 41 to record the pending reset event.
Event handler 14 accepts the reset event when processor 2
is not in emulation mode and asserts RESET MASKED REQ 46 to
indicate that reset unit B may generate a reset pulse.

More specifically, AND gate 45 drives RESET MASKED REQ 46
high when: (1) ILAT register 41 indicates that a reset
event has been accepted, (2) processor 2 is not in
emulation mode (EM MODE) and (3) there is not a current
emulation request (EM REQ). Reset unit 8 latches

RESET_MASKED_REQ 56 into a series of storage circuits 47



hol ds SE RESET for an additional N cycles to propagate cleared valid bits
t hrough pipeline 4, thereby marking the ' stages of pipeline 4 as invalid

(56). As Wospihére above, _ g _ WO 112/1129aS7 PCT/ USI 11gcpashi 438
cleared valid bits prevent instruction fetch unit 21 fromfetching

i nstructions, causing processor 2 to consune |ess power during reset. After
N cycles, reset unit 8 deasserts SE RESET (57) and pipeline 4 proceeds from

the initialized state by issuing a rese s, tq fetch unit 21 (58). The
reset addresy | ?%‘%&a‘%&‘ff?%’e %?%‘T‘W%gé%g%?%@i if%(r)bea Fe5kYC skrvie routine
and may be read froma vector_table or external input pins. Wien the reset

service rdihqHe FY N shest e th T ioh, AN _FHR dt @rig i tasSeRecdppropri at e

bit of IPEND register 42 to indicate conpletion of the reset process (59).
Vari ous enbodi s Wie thrsehvernd bl dravies beenl ekeger i detecred, exaspte, a
pi pel i ned processor has been described that includes a reset unit that
provi des amitutpuinstesettsignait tloamdldrass tomecbédamgeSHfRBSERXectti on

pi peline. The reset unit handl es reset requests, such as hard resets, soft

resets andRMda4d O reseisd 2Ss&c ) ened Quentshayi N ANHARS| IOedrppéRrity.
The processor can be inplenented in a variety of systens including general

Dot Sonal G A A Bl S B T B e e T Vet em
the pr OCes}él.qcrerrrnaéltlbveeff,u%b?_dRééaE’P_éf[{m{g SeYL L€ WS an emulation

reset request is cleared, respectively. Assertion of

either of these two signals causes AND gate 44 to output a

zero, thereby clearing the reset event bit within ILAT

register 51. This in turn clears RESET_MASKED_REQ 46 and,

N clock cycles later, clears SE RESET. In this fashion,

reset unit 8 holds SE_RESET active for N clock cycles after

a reset condition is removed.

IPEND register 42 is cleared when SE_RESET is
deasserted and when the RST EXIT signal is asserted,
typically upon the conclusion of an event handling service
routine by the execution of a return from interrupt
instruction (RTI).

Figure 5 is a flowchart illustrating an example
process 40 for resetting processor 2. First, reset logic 6

receives a reset request, such as a hard reset request

generated when the user presses a physical reset button.



WO 112/112~~~7 PCT/ US01L12S33 such as a FLASH nenory device or a static
random access nenory (SRAM, that stores an operating system or other
sof t war e wepliegdstons. These and ot her enbodi ments are w tpgrydolpgsgope of
the followng clains. - 11 WO (12/1129557 PCT/ USCQL/-12S33 What is
clainmed is: 1. A nethod conprising: receiving a request to reset a

pi pel i ned processor; clearing a valid bit within a stage of the pipelined

processor nh response tqQ the reset request; apd propagating the cleared
valid bit '%]%XétJb’goeaugﬁgsF%a% B?q%‘ﬁ%‘gﬁr pﬁ?Fﬁgd‘l‘gigcgs%??g%.p‘?‘ﬁe met hod of
claim11 further including handligg the reset request as a high-priority

reset eventPERD FR@iakehod2 ofOcFifAT 2thGnErefh EHeNFREE @Ventlhgk a

‘priority lower than at |east one other event. 4. The nethod of claim2
further ineyedengfheceperagving Fesechasdenesphsedavaspri ofint gddebeps, of
ot her pending events. 5. The nmethod of claim4 further including

-synchr onous¢ yegenei it 8 ngetissybeecappespristgnait whenIth® regésteveal is
accepted. - 12 WO 02/ 029S57 PCT/ US(11/~2i 33 6. The method of claimb5,

wher ei n geseravény haedsyst 8m tesekcsignahei 8¢bhidesegyaghr ogopsly
generating the systemreset signal when a duration of a hard reset request

is at - least onecelopkcEYGifiy ¥ne TREsOR! POGuOLt ChAlMigaa MDY et Aafandl i ng
t he reset request as an event conpri ses settlng a bit wthin an event

recei ved reglisLer, (AT offe T0EQTEENPY Ohok8! MhIrndPepehlebaD! gt he

reset

in emulation mode or whether an emulation request is
pending (52). When no longer in emulation mode, and no
emulation request is pending, event handler 14 marks the
reset event as accepted by setting the appropriate bit of
IPEND register 42 and clearing the appropriate bit of ILAT
register 41 (53).

Next, event handler 14 asserts SE RESET (54) and
monitors the reset requests to detect when the reset
request is removed. For example, a software reset request
typically lasts for a single clock cycle but a hard reset
request may last many clock cycles depending on how long
the user presses the reset button.

After the reset request is removed (55), reset unit 8
holds SE_RESET for an additional N cycles to propagate
cleared valid bits through pipeline 4, thereby marking the

stages of pipeline 4 as invalid (56). As described above,



request as an event further conprises clearing a bit within an event status
register (IPEND), prior to setting the bit within the ILAT register. 9. The
met hod of wed admoks7 wherein receiving a reset request incluges k@Gpkys Ng one
of a hard reset request, a soft reset request and an enul ation reset
request. 10. The nethod of claim 1, wherein the pipelined processor has N
stages, and further including propagating a cleared valid bit to the
subsequent _ st ages for a cles of a clock signal. - V1' O

02/ 029SS7 E%?/%gfii?dzgéél% B ?ﬁepﬁﬁﬁﬁaa dPSEFYLHLISD gaFFﬁePHéGnﬁﬂusung
accepting the reset event after higher-priority events have been serviced.
12. A net h68°BofPEFBLRE: 1REEEIGEAGNE r 6§UE3NTt BrPESEECA Bi pel cragume
processor; and handling the reset request as a reset event having an

assi gned piéesipyweIBduTthneehed.ofAétaanlecmhepekaseheun¢$eﬂ event has
a priority lower than at | east one other event. 14. The nethod of claim12,

wherei n redea¥s8gt8 BESRESEEqUES) knal pdpslhieeeckvprgcesdsofframhand reset
request, a soft reset request and an emul ation reset request. 15. The

met hod of gh@tﬂhizz&arghg&eleglﬂgsngnacgeagsaq BBaréegeEoe$@@Ehbaﬁ§@ on
priority levels of other pending evenfs. - 1295;

PCTIUSI I 1/ 5 %Zzgg 16. pfhe QEEQOQFHE %IaP%L{ﬁgggéaﬁgeﬁbgcggg&ggnaynchronously

generating a em rese S| gna

address for a reset service routine and may be read from a
vector table or external input pins. When the reset
service routine finishes execution, event handler clears
the appropriate bit of IPEND register 42 to indicate
completion of the reset process (59).

Various embodiments of the invention have been
described. For example, a pipelined processor has been
described that includes a reset unit that provides an
output reset signal to at least one stage of an execution
pipeline. The reset unit handles reset requests, such as
hard resets, soft resets and emulation resets, as a reset
event having an assigned priority.

The processor can be implemented in a variety of
systems including general purpose computing systems,
digital processing systems, laptop computers, personal
digital assistants (PDA’s) and cellular phones. 1In such a

system, the processor may be coupled to a memory device,

_10_



accepted. 17. The nmethod of claim 12, wherein handling the reset request

i ncl udes synchronously generating the systemreset signal when a duration
of a har dwipapgbessequest is at | east one clock cycle. 18. Pegyuited; of
claim12, wherein handling the reset request as an event conprises setting
a bit within an event received register (ILAT). 19. The nethod of claim 12,
further conprising accepting the reset event after higher-priority events
have been serviced. <l Ne ha f.claim further jncluding: clearing
a valid bistucvﬁ hi (r%l aE?Ls Se{{gg"eo yhe&%ﬁ;i?ﬁoceel ior#eé1 ésr%gé:elscsgran\ﬁ;ﬁé“n atcﬁ§5%eset event
is accepted; and propagating the cleared valid bit to subsequent stages of
the pipel M@ &L, tha%s SLOnRS §9Y CPSIHFELPETSYSLER CR2538 X1, The

vmet hod of claim 12, wherein the pipelined processor has N stages, and
further ireliffdate propdgatiings clldwsed a\mipiOGhlﬁrt e odimeniiss @qifent st ages
for at least N cycles of a clock signal. 22. An apparatus conprising: an
-execut i on wiiteln ridhehapdape @ Hltiraalfialy cofingt agesmswher ei n t he stages incl ude
storage circuits for storing valid bits; a reset unit having an out put
reset signal coupled to the execution pipeline to clear the valid bit of at
| east one of the storage circuits; and a control unit adapted to propagate
the cleared valid bit through the storage circuits of the execution

pi pel i ne.

- 11 -~



23. The apparatus of claim 22, wherein the reset unit is adapted to assert
the reset signal in response to one of a hard reset request, a soft reset

request amwb amn@syl ation reset request. 24. The apparatus pérgk@ifks2,
wherein the execution pipeline conprises N stages and the reset unit is
adapted - 16 WD 02/ 11295; 7 PCT/USO01 /.12533 to assert the reset signa
for at least N cycles of a A OC-C. . 25. The apparatus of claim22, wherein
t he execution g@peline hfs.N gt ages and the reset unit conprises: N1

serially couple %%o}%g% CiTenits adapted to propagate the reset signal; an

OR gate receiving the reset signal fromthe serially coupled storage units;
and a storage cjrcuit adapted. to receive an output of the OR gate and
provi de the res tm%%ﬁﬂglcg%pfﬁﬁlEQECution pi pel ine. 26. A progranmmabl e
processor conprising: an event handl er having an event status register
(TPEND) adapt ed"¢eSpYbees3d hedeset Feqhestta’d RhPeleredhayPA§SE&ATASSI gned
priority, wherein the reset request is one of a hard reset request and a
soft reset requebtaramg a vesed bhitwadhpted soageat piit thesyipehinedet
signal when the event handler accepts the reset event. 27. The progranmabl e
processor pfoctasdr 26n whesponsé heo evkeat rbsetll eeqeespri sea: - 17
propagating the cleared valid bit to subsequent stages

of the pipelined processor.

2. The method of claim 1 further including handling the

reset request as a high-priority reset event.

3. The method of claim 2, wherein the reset event has a

prlority lower than at least one other event.

4. The method of claim 2 further including accepting the
reset event based on priority levels of other pending

events.
5. The method of claim 4 further including synchronously

generating a system reset signal when the reset event is

accepted.

- 12 -



WD 02/ 021557 PCT/U SO 1 /-t2533 an event received register (I1ZAT) having a
bit indicating whether the reset event is pending; and an event status
regi ster (d@dPsshaving a bit indicating whether the resetp@Eye§ihisbas been
accepted. 28. The programuabl e processor of claim 27 further including: an
execution pipeline having a plurality of stages, wherein each stage has a
storage circuit for storing a corresponding valid bit, and further wherein

the executyon prpelhDenbs HARLEMHN! 8, | FAEYP, SYSAEPLELSE (REONAL LY cf ear

the valid bit o east one of the storage crrcu
adapted to_propagate the cleared valid bit through the storage circuits of
t he execut?%ﬁﬁ%i%ﬁ??%@.lﬁ@iuaﬁﬁ 5¥B§$Eﬂﬂ%ﬁ?typ?%g%§§5+n%ftE?a?¥§§%T wher ei n
‘the execution pipeline has N stages and the reset unit conprises: N1
serially cotptedt¥vrhgehenreuitsabiant el 2 Nprdphgace rpeueeketissifnal ; an
OR gate receiving the reset signal fromthe serially coupled storage units;
-and - 18 leaysr (am¢ 19P9ck7cPCie US( 11/ ~2533 a storage circuit adapted to
recei ve an output of the OR gate and provide the reset signal to the
execution pipeline. 30. A nethod conprising: receiving a request to reset a
processor having an N

7. The method of claim 2, wherein handling the reset

request as an event comprises setting a bit within an event

received register (ILAT).

8. The method of claim 7, wherein handling the reset
request as an event further comprises clearing a bit within
an event status register (IPEND), prior to setting the bit

within the ILAT register.

9. The method of claim 1, wherein receiving a reset
request includes receiving one of a hard reset request, a

soft reset request and an emulation reset request.

10. The method of claim 1, wherein the pipelined processor
has N stages, and further including propagating a cleared
valid bit to the subsequent stages for at least N cycles of

a clock signal.

- 13 -



stage pipeline; generating a reset signal in response to the reset request:
and synchronously asserting the reset signal for N cycles of a clock after
t he reset weeepars4s7i s cleared. 31. The nethod of claim 30, phgigin£8cel ving
a reset request conprises receiving one of a hard reset request, a soft
reset request and an enul ation reset request. 32. The nethod of claim 30,
and further including clearing valid bits within the stages of the pipeline

in response,to si.gn 33, T o] Laim 30 and.further

i ncl udi ng %%opagﬁgiﬁ§§§58|é§r§5a6§|?a E?fgﬁﬁg %PﬁéFgﬁéng?88%8g6Pgin
response tp the clﬁared ¥alig bihs. - 19 . WD 02/ 029557 PCT@USO | - 42533
34. A met hbdScHRBFFsPRG r BEERTI RY9RFeRhEQT EY PYSBESa pVEcREEBr: updating
a bit within an event pending register to, indicate a reset event is
currently PeRB+RY-updating a bit within an event status regi ster when an
event handl er accepts the reset event; asserting a reset signal in response
to the accepted reset event; invoking a reset service routine when the
reset signal is deasserted. 35. The nmethod of claim 34, further conprising
asserting the rrseétibgnabmpotshhgycl es of a clock after the reset request
is cleared, wherein the processor includes an D stage pipeline. 36. The

net hod of c!ainkééei%mh%hgrré@ﬁ@étstagreséeaai5gpém§neatpﬂb&85§okbe event
pendi ng regi ster when the reset request is cleared; and clearing the bit
within the,gyent status register when the reset service routine terninates.
- 20

handling the reset request as a reset event having an

assigned priority.

13. The method of claim 12, wherein the reset event has a

priority lower than at least one other event.

14. The method of claim 12, wherein receiving a reset
request includes receiving one of a hard reset request, a

soft reset request and an emulation reset request.
15. The method of claim 12 further including accepting the

reset event based on priority levels of other pending

events.

_14_



WO 112/ 11295a7 PCT/U SII11 /2533 37. The nmethod of claim 34, wherein the
event status register is updated when the reset request exists for at | east
one cycl ewdd oz2e$sock. 38. The nmet hod of claim 34, and furti@Efyusdighssdi ng
clearing valid bits within the stages of the pipeline in response to the
reset signal. 39. A systemconprising: a nenory device; a processor coupled
to the nenory device, wherein the processor includes an event handl er
adapted t [ 0G/SS t vent. havi an _assigned priority,
wher ei n t(hiedo'r eset rngequhﬁjte ?gse%lr%g%%fﬁ: %t e‘r%tgslent%alrue%%eqstsyélr? Igmsoé? ¥ eset
request. 40. Th%fs st.em of clain1§§,.mhereiqlthgﬁprocessor i ncl udes a reset
unit adaptEETE ORI FE W dfits st ihdPshds HESeRVaindi®r accept s
the reset event. 41. The system of claim 39, wherein the event handl er
conpri ses:@2ccepted. wp 02/ 11295a7 PCT/ US(I 1/ - @533 an event recei ved

regi ster (ILAT) having a bit indicating whether the reset event is pending;
and an event status register (IPEND) having a bit indicating whether the
reset event has been accepted. 42. The system of claim 39 further

i ncl udi ng:17an etec utdtdrodiqfeldlna tha\d, ngvhee el inr Alarddl iefg shegessarher ei n each
stage has a storage circuit for storing a corresponding valid bit, and

further whelRidst R @XRMEH iGhdiRRIdRA %é@@t@%%&ﬂ@%@s@nﬁ)&%&%ﬂ reset
signal to clear the valid bit of at |east one of the storage circuits; and

a control dnjisadMaEed (R AORR0YE o he.d %&}3@%&& ti @rtog%sgfn .

storage circuits of the execution pipeline. e systemo
wherein the exelcuti an c{lieoel ine has N stages and the reset unit conprises:

N1 serial nf CCOl?pCIked:ys orage circuits adapted to propagate the reset

signal; an OR gate receiving the reset signal fromthe

18. The method of claim 12, wherein handling the reset
request as an event comprises setting a bit within an event

received register (ILAT).

19. The method of claim 12, further comprising accepting
the reset event after higher-priority events have been

serviced.

20. The method of claim 12 further including:

clearing a valid bit within a stage of the pipelined
processor when the reset event is accepted; and

propagating the cleared valid bit to subsequent stages

of the pipelined processor.
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serially coupled storage units; and a storage circuit adapted to receive an
output of the OR gate and provide the reset signal to the execution

pi pel i ne. wo &429557WO | 12/ (129aa7 PCT/ USOL/ ~2533 44. The sygdpiv@lsgdzal m 39,
wherein the nmenory device conprises static random access nmenory. 45. The
system of claim 39, wherein the nenory device conprises FLASH nenory. - 23
. AL. ARE. A&2. A&l . A92. AGE. A( 9. A&2. AL A 1'& A92. AE. A9?. AR A&?. Ae. Au&e. AnR A&R. A

R A9?. Al BAL
][caU] ca] E:% cRg]q(/:}{a%éég] ca(] ca‘] l\% Cg‘%}?&}&ﬁ% 9%83% gﬁé %lc% ]cgg] gg]l \Ca] Ca]@C?
L XY :
| wr nhcl\Y] cﬁlipaﬁecsai‘%%]*baaﬁ Y %fa"]‘%eaﬁ cath T gt at e et pding RER2IRE{ RS) Ra] ca] ¢
aU] cal ca] ca] cal Ca]v%?l} cal.ca] ca] ca] ca!;

k"% @ ! ZGHB i ey dtea) T TeY R b af ka9 en] £ caf chgrat M) cal cal ¢

a] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca! B| GPS"_qT
11') CDd{ valasi e oo on]cedek] Tedroal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca -
] ca] caU] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca! KY[, j sv;

wCbc(b] wimhc”~Y] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca] caJca]calc
aJca]caUl ca] ca]ca]calca]lcalcalcalcalcaljcal CRS{9:Wo @ . a b

}xsnid_Z]]49 ca];cra]g@%é:@d@@] cadis cd k@] cal ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca]
ca

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

FITRLELLD ca] cal] ca
] ca] ca] ca] cg]( ;alcae]};iiut %Iﬁ cﬂft ]@ta] ca fjgrg?igéz@af Y‘% f%f%é] c!a] cg] ca
cal ####7 k$ndo & & &&&&&&&& xsnl ca] ca] ca] ca
] cal ca] ca]mé}ﬁjc ] ca‘]‘% car] ca']lca]/\fé]”t[:a Ta lc]a ]ca ca} %’:%% ]l‘%a] ca} ca} ca
]ca]l ca]ca! &) 7 8' (((( (=(t(C( )X))))4*m****%rz+++ * °,zupkfal\W]ca] ca
] ca] ca] ca]‘@a]] ]]?f’at]%'a] cal ca] ca] cal] ca] ca] ca] ca] ca] ca] cay caU] cal callc
aJ ca] ca] ca] ca] ca] ca]ca]cajca! ",,,---& 6-0---.T. 1/f//71/(0b0000) 1r11122! 20
2l wrmhe] X1 ] ] cald cea el caea] oy 629 o) caler]eaf 88 & ag taneh] eateheéafea] ca] ca
] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] cal 02h2223333*3>333B4445} 5566( 6 6666#7_7
y777%87?8s 88raipifet W ] oa] pipehi wa] ta] cbdza] tad ced Lad daj tad£adk cheatca) ca] ca
] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca! 889U9999999: C. . :: . E
; Y<a<k<n<ysirs <P e —sserady k ppdud 1 £adca) cal ca] ca] ca] ca] ca] ca] ca] caU ca] ¢

a control unit adapted to propagate the cleared valld

bit through the storage circuits of the execution pipeline.

23. The apparatus of claim 22, wherein the reset unit is
adapted to assert the reset signal in response to one of a
hard reset request, a soft reset request and an emulation

reset request.

24. The apparatus of claim 22, wherein the execution

pipeline comprises N stages and the reset unit is adapted
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@ @aoaoeA2 AhAAAASBNBBBB' CaCkCnCyCCl wr mhb] W U] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca! CCCC
3 Dd DDDDE ?®icH2 B NFFFFG PCT/US01/42533

GG G GEGE&H1IHeHH{ vl gb] X] U] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] cal] ca] ca] ca]c
aJca] ca] ca]ca] ca]ca]cal calca]ca]calca]calcalcalcalcaljcalHHINII11+J6JgJJJJJJ
JfSK;(Kui(KggLLxLLM/\M\/I\/M\ISN’)N| wrmhc”Y] U] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] calgal £l cadlipal £ad cal s£ale | 2NBN\ NN_OOCO
PPPPQc QQQ>RYRRRRSSTTTTTTTTT# §i€% %Jl Cﬂ%?%gﬂ%ﬁs}lﬁ?}af@ﬁ%aﬂgﬁa} ca]ca]calc
gm/\(l:a] caélcoa(l]g-aU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca! #UVUUULV

W WK, X[ XXXXXXYSYzYYYY| W vpke [ V] ca] ca] cal] ca] ca] c™a] ] ca] ca] ca] ca] caU] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caw DO{\ =" 10%6&
()-9!'109%% () - Iy9I 109%60C& () - y10%0& ()-I YL&LO%&' () -

'pYL&lO@NK)&ﬁ& () hqx%@gqng@gm«yﬁ(gla} 22, wherein the execution

| .:"10900& ()-THl.:"109%&' ()-Tf,yl0%08& ()-! (& 10%00& () - &10%&' () - bCF
S10%&! () pﬁreelmm K3s &\10%)&?96(9 -G HOCEGY un@io wWRBN ) 565 -

10908 () - KzdEbCF 10%& () - 10%& ()-YI0%& ()-F z10%& () -1

%0%& () -1 10%& I )setd iHENGY y&d;ﬂl%n& {Hotade 1M (Ds Id-‘d'al;ﬁ%n&' 9 -1,

10%& ()-1t10%& () Y 110%& () - @ dEbCY93&10%&' ()-Y 1 10%& ()-/

10%& () - (e A £9g Y41 10%& ()-@F GHI XY i
bCYI 109& ()- ¥ L100& () - L10%& () &10%& () 10b 10b 10bS9@0%é& ()- ?vdEbC,

109%& () -L109%&' (Q; lort I;I&/eﬁf om +thd dEbC
109%&' ()-12109%& ( 9'1%¢%§) 0%& é Ele%& 0%&(% .
serially coupled storage units; and
a storage circuit adapted to receive an output of the

OR gate and provide the reset signal to the execution

pipeline.

26. A programmable processor comprising:
an event handler having an event status register
(IPEND) adapted to process a reset request as an event
having an assigned priority, wherein the reset request is
one of a hard reset request and a soft reset request; and
a reset unit adapted to output a system reset signal

when the event handler accepts the reset event.

27. The programmable processor of claim 26 wherein the

event handler comprises:
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: KAEDC- 10%& () -1 +! 10%& ()-S) 10%& ()-9', 10%& ()-Y 3% 10%& ()-#

109& ()-k !"/xmbCO10%@& ()- 10 10 10S9@L0%& ()- 3& 109%& ()-1

109 () - | DAV&/EYssh@ ! dENDCF 9A0%@&' () -, : 10%@& () - MB f 10%@pdduytiMOHEE () -

| 10%@& ()- "&L0%@& ()-! ZGIEmbCYSM 10%@& () - Y9: ! 10%@& ()- ! 10%@& ()- Y

109%@& ()-Y 109%@& ()-Y- 10%@& ()- % dEnbCY' 109%@& ()-1$10%@& ()- "10%@& ()-Y
109 ()-Y- 109%@& ()- Y1 :!10%@& ()- B| dEmbCF

3F10%@&' () - Y1109%@&. () - R ()= Y. r . .

109%@& () -1 F+: ! 1%%(’%5‘{#%‘%83% ‘((%9%{%5”' L1382 (§- P8 0mwe: () -: 910%
& ()- 10@10@ 10@ 9T10%@& () - | 5&10%AN& () - gTAEbCYMLOY& ()-Y' ! 10%&' () -
#1(()%/40&' () - /5%@(5190@%‘6%&%?‘?-F?%%cy&e%-&?d% lli@é/é)%‘ng)-mowm&'(%)-
10%&' () - Fs109%& () - FY@0%& () - F, 10%& &ééﬁKdEbCFfr: | 10%& () - Ff) MLO%& ()
-FL' & 10%8& () -F3RV9BE EFatres 109885 E§LF R (JewrippordEir 10b

10b: @ O%& ()-6' 10%& ()-F4 10%& ()-F1 10%& ()- / @O0%& ()-F-10%& ()-rs;
WOXY: /| 10bBEdDoMEi LY - BDeOMeE the3resobgeyynt f1A9MBLEN-accepted.

%4.0%& ()- & &10%Z&' ()-M 10bQ( bdE:/ 10b33"- 10%& ()-3 $1098& ()-3 10%& () -
t 10%& ()-3310%& ()-3 - 10%& ()-C{dE:/ 10b33/10%& () - F-

10%&' () - 3+10%& () - FS) 10%& ()-39' 10%& ()-3 9MLO%E& () - WnbC

1@83%1806@&' £9: 1PRe 19bod OB RYBENEHcEOHER 0 €) a FR199D&ILhEEL10%E& () -

including:
an execution pipeline having a plurality of stages,
wherein each stage has a storage circuit for storing a
corresponding valid bit, and further wherein the execution
pipeline is adapted to receive system reset signal to clear
the valid bit of at least one of the storage circuits; and
a control unit adapted to propagate the cleared valid

bit through the storage circuits of the execution pipeline.

29. The programmable processor of claim 28, wherein the
execution pipeline has N stages and the reset unit
comprises:

N-1 serially coupled storage circuits adapted to
propagate the reset signal;

an OR gate receiving the reset signal from the

serially coupled storage units; and
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10b3 10%& ()- 10%& ()-FF 10%& ()-,L10%& ()- Ml 10%& ()-F" 10%& ()-Vv
. a b dEnbC 10b96MLO%E& () - M

10%& () - MBRORST () - 3@0%E () - 388 10%& () - SMLOYDE&' () - b per/sol sbaEnbC
10b3FY%&! 109%& () - 3#109%& ()-3!! 109%& ()- 3

109%& () - 310%& ()-3-10%& ()-!!-"d"""#dEnbC 10b31s10%& ()- 3/ 10%& () - 3-
1090& ()-3+910%& ()- y) 109%& ()-3" ' &LOYD& () - #O#: #; H<H=HIHZH#DC

10bFY10%& () - Yy W& L)as %& () 19b
. S10%& ()-34Y1a00%é&b @(%g-é##%f7§$£s{%$d%%a€ t'_wféolgﬁ?‘%pbr ve an output of the
10%& () - Y 10%h& ()-F ! 109%& ()- F 109%%& () - .
10%&’ () - ﬂ%%%gé( )31}5&9}&%@)@% HERE 1%%%5(1%%% B2 WL
10%& ()-Ys10%& ()-Ys 10%& ()- YFI0%& () - 9&W&&&&) ' <' dEBC
10bl - 10% & B H10%E ()-1f) 10%& ()-19 10%& ()-F
%10%& () - Y#310%& ()-<'I""" (((dELC
*10b&- 96MLOYD& ()-M, : 10%& ()- 1 610%& ()-13t10%& ()-11M 10%& ()-F
[F10%& ()-(((((-(=(t((bC 10b10%2& ()-1t109%& ()-F" 109%& ()-L10%&% ()- 10b
10b 10b@SNDYD& (Wetdd XY uENd0bl - 10%0& ()-1S: ! 10908 () -F
910%% ()-1109%0& ()-1 10%& ()-!109%0& ()-)4*m***%dEbC 10bF
, #1098 () - & s 1E8ER (Ing 1D%BGfgst to reset a processor having an N
10908 ()-1090& () -1 109%& () - Yo-Z+++, *, *, dELC 10bF

stage pipeline;

generating a reset signal in response to the reset
request; and

synchronously asserting the reset signal for N cycles

of a clock after the reset request is cleared.

31. The method of claim 30, wherein receiving a reset
request comprises receiving one of a hard reset request, a

soft reset request and an emulation reset request.

32. The method of claim 30, and further including clearing
valid bits within the stages of the pipeline in response to

the reset signal.

33. The method of claim 30 and further including
propagating a cleared valid bit the pipelined processor in

response to the cleared valid bits.
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10%08' () -1 YU@LOYOR' ()-",,,----- & xnbC 10b &10% & ()- 100 100 1008

: @LOYOS (W@62/M0%438 ()- 4 10%0& ()-2" 10%08& ()- & 6- 0- - - . T. A pesdOBs33

10% & ()- 109% & ()-MO% & ()- 109% & ()-10% & ()-"L10% & ()-T....1/f//dEnbC
10b10% & ()- @O0% & ()-10% & ()-1S10% & ()-S

109% & ()-910% & ()-///(0ObOOOdENDC 10b) 10% & ()-s', 10% & ()- Y%

109% & () -, #109% & ()-!10% & ()-Y 10% & ()-00) 171112dEnbC 10b96%40%&' ()- 4
10% & ()-2"109% & ()-/10% & ()-1 -10% & ()-+10% & ()-22222! 202h22bC

10b310% &’ % Fl %O%)%éé‘)d- EL10%E () - 910%& () - 10( 10( 10(,3: 10% & ()- 22333
33*3>3~ @10n3 ¥ 16 (FP™P109¢89¢) - 10b 10b 10b9109%H& ()-!

10%b& () - F10%& () - >3V333B444}A?~ @ 10bl - 10%<& ()- I F-

10%<& ()-1Y | 109RLEIVI Y1 89ERICPSE P T8EOK ) PFPCePGNre, () - 45} 55666 66dYNC
10b 10< 10< 10<910%& ()-1. 109%& ()-1"*10%& ()-1&

10%<&' ()-Y! GLO%WRIEF18966664F WAEWNG @0bevent pending register to

indicate a reset event is currently pending;

updating a bit within an event status register when an
event handler accepts the reset event;

asserting a reset signal in response to the accepted
reset event;

invoking a reset service routine when the reset signal

is deasserted.

35. The method of claim 34, further comprising asserting
the reset signal for N cycles of a clock after the reset
request 1s cleared, wherein the processor includes an N

stage pipeline.

36. The method of claim 34, further comprising:

clearing the bit within the event pending register
when the reset request is cleared; and

clearing the bit within the event status register when

the reset service routine terminates.
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F1096% 0% | Q@EEE 19906 < < ﬁ%ﬂ?C
10b&10%2&' (7)1 %hoé i“éoﬁ{%&mlowé&a (Ii( %008/(’6(&& O E%ig%ﬂéﬁ )ksié'/a
109608/ --y<<g<=?=7=dE
Loves () PEAERes ﬁo st T T TERET) AT 255
EnbC 10bF3%¢[L0%&' %I'Looo/%g ) - 10%&' () - F10%&’ () - FY10%<& ()-F,
109%&’ () - 0‘5 By 1" 1098 ()-3/f10%& () -
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-10bFs" | 10%08 () - FFF10%08& () - "Llo%D& ()-10%08 ()- 10< 10<
10<810%<& () - | @GEAABA2AIELC 10bF 10%08 () - F3 10%0% () -
10%08’ () - FFL0%CR ¢ )mathddueR! ¢)afm 109G q ) ERMHANAABBRBEDE clearing

valid bits within the stages of the pipeline in response to

the reset signal.

39. A system comprising:

a memory device;

a processor coupled to the memory device, wherein the
processor includes an event handler adapted to process a
reset request as an event having an assigned priority,
wherein the reset request is one of a hard reset request

and a soft reset request.
40. The system of claim 39, wherein the processor includes
a reset unit adapted to output a system reset signal when

the event handler accepts the reset event.

41. The system of claim 39, wherein the event handler

comprises:
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indicating whether the reset event has been accepted.

42. The system of claim 39 further including:
an execution pipeline having a plurality of stages,
wherein each stage has a storage circuit for storing a
corresponding valid bit, and further wherein the execution
pipeline is adapted to receive system reset signal to clear
the valid bit of at least one of the storage circuits; and
a control unit adapted to propagate the cleared valid

bit through the storage circuits of the execution pipeline.

43. The system of claim 42, wherein the execution pipeline
has N stages and the reset unit comprises:

N-1 serially coupled storage circuits adapted to
propagate the reset signal;

an OR gate receiving the reset signal from the
serlally coupled storage units; and

a storage circuit adapted to receive an output of the
OR gate and provide the reset signal to the execution

pipeline.
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The system of claim 39, wherein the memory device

comprises FLASH memory.
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