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LEEAINLETITEE 111111 *166166*  BACKGROUND Thi's i nBehtind®i| ates to

event m‘gi‘)@&"‘ﬁ a programmabl e processor. 5 One chall e@,@@/dslaugﬁ%gm ng a

progra m'croprocessor, such as a digital signal processor, Is the
handl i ng of events including interrupts and exceptions. An interrupt may

be an event that changes the normal instruction flowin t
exception nmay be a 10 software- E@lﬁﬂ@tﬂ%ﬁlﬁﬁ that arl ses @Mgﬂmmm’mmb
encountered, such as invalid in S er es] n|ng
processor, it is desirable to hanm as qU| ckI y as pos%

However, this typically involves har dwar e t hat may |ncrease t he
power consunptlon 15 of ,the processqr. Challenges in event handling may be
conpounded by TP ipyeptinR re&@%ﬁ% % Y g"a&’é’&n&j in R other words, a

second i nterrupt &: g. a nested interrupt) nmay be received while a flrst
| nt er r upPriogrammay lgeprgorssdred. Thus, at 20 any given tine, a number of

i nterrupt service routines can be active. Event handling may require a ,
priaritizati o®nescdheidengeddal destiigrmirg il aptammalksler vi ce routines in the
microprocessor, such as a digital signal processor, is the
handling of events including interrupts and exceptions. An

interrupt may be an event that changes the normal
instruction flow in the processor. An exception may be a
10 software-initiated event that arises when an error is
encountered, such as ;nvalid instruction or bus error. In
designing a processor, it is desirable to handle events as
quickly as possible. However, this typically involves
additional hardware that may increase the power consumption
15 of the processor.
Challenges in event handling may be compounded by the
fact that interrupts can be nested. In other worxds, a
second interrupt (e.g. a nested interrupt) may be received
while a first interrupt is still being handled. Thus, at
20 any given time, a number of interrupt service routines can
be active. Event handling may require a prioritization
scheme to deal with multiple active service routines in the

most efficient manner.
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nost efficient manner. -1 iuiuedi noauaoa *000002* WO 02/061582 0 2 JUN 2005
PCT/ USQJ/ 45248 DESCRI PTION OF DRAWNGS Figure 1 is a block0 '
of

illustra grammabl e processor in accordance with a

5 the pr?sd]eght/(%llﬁh\vlzgnt ion. Figure 2 is a block diagramill ué’tCrTé‘ﬁsl"Hd”dﬁ
enbodi nent of an event handler. Figure 3 is a circuit diagramillustrating
an exenplary enbodi nent of priority logic. 10 Figure 4 is a flow diagram
illustrating a node of operation in accordance with an enbodi ment of the
present invention. Figure 5 is another flow diagramillustrating a node

of operation in accordance wy e 15 present invention.
Figure 6 is a circuit diagr ' rt for adjusting the
st at us reglste§ iLn acg or.danc enbodi ment of the present invention

Figure 7 is a C|935Ft bf-8cR g#&ﬁkaﬂFP9F6§tFé@uﬁﬁréﬁlng a

programmable processor in accordance with an embodiment of

5 the present invention.

Figure 2 is a block diagram illustrating an embodiment
of an event handler.

Figure 3 is a circuit diagram illustrating an
exemplary embodiment of priority logic.

10 Figure 4 is a flow diagram illustrating a mode of
operation in accordance with an embodiment of the present
invention.

Figure 5 is another flow diagram illustrating a mode
of operation in accordance with an embodiment of the

15 present invention.

Figure 6 is a circuit diagram illustrating a circuit
for adjusting the status register in accordance with an
embodiment of the present invention.

Figure 7 is a circuit block diagram illustrating an

20 event vector select line in accordance with an embodiment
of the present invention.

Figure 8 is circuit block diagram illustrating

registers connected to event management logic having



pr esent
regi ste
02/ 0615
pr esent

20" event vector select line in accordance with an enbodi nent of the
invention. Figure 8 is circuit block diagramil| uB&rJiN 2005
ted to event managenent |ogic having - s WO
ggog%i/ O /45248 nodul es in accordance with an eﬁggﬁ%Oﬁ#%h%f t he
invention. Figure 9 is a circuit diagramillustrati ng how an
early signal nmay be created in accordance with an 5 enbodi nent of the

present jBMENEsORn EkBUFESndE- k3thesReehby¥8iMefbOVE eXRBPbaEYhegi ¢ for the

nodul es

of FIG 8 in accordance with an enbodi nent of the present

invention, Ehgypg 14 is a flow diagramillustrating a node of 10

servi ce

i nvention.

event

routlne operation in accordance with an enbodi nent of the present
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Contr ol

unit 6 may have an event handler 10. Event handler 10, as

atlng ais

unit 6.

descrlbeﬂaFﬁYdéﬂSPPlb@PMmPenﬁyeaaééré&séCFHEdBBﬁﬁuWéFPORQI time of handling
In particular, event handler 10 nmay generate a priority nmask

events.
5

10

15

20

embodiment of the present invention.

Figures 10-13 respectively show exemplary logic for
the modules of FIG. 8 in accordance with an embodiment of
the present invention.

Figure 14 is a flow diagram illustrating a mode of
event service routine operation in accordance with an

embodiment of the present invention.

DESCRIPTION

Figure 1 is a block diagram illustrating a
programmable processor 2 having an execution unit 4 and a
control unit 6. Control unit 6 may have an event handler
10. Event handler 10, as described in detail below, may
decrease the computational time of handling events. 1In
particular, event handler 10 may generate a priority'mask
that indicates a set of serviceable events and a set of
non-serviceable events. In this manner, processor 2 can

quickly recognize and process serviceable events.



20 that indicates a set of serviceable events and a set of_ _non-serviceable
events. In this manner, processor 2 can quickly recognizé’&n@"pﬂniess
servi ceMf) @/@visats. - 3 WO 02/061582 0 2 JUN 2005 PCT/ B8®s0iH248
Execution unit 4 may be an execution pipeline that has a number of stages
for processing instructions. Each stage may process concurrently with the
other stages and pass results to the next stage in pipeline at each clock
cycle. 5 Th&E*¥¢fatiersunis 4fmaxchei astexecubhonnpipedige dhathdamd of
the pipeline in rapid succession. Control unit 6 may control the flow of

i nstructa omsmbamdofiastayds ofigh phecexstngi bnstputt4onBuri Madhhetafocessi ng
of an instruction, for exanple, control unit 6 10 may direct the various

conponenhsy oprédies xes8tneReHBly thf ehehodRdrdecada st had Ralddiction,
performthe corresponding operation, and wite the results back to nmenory

or local reS@DE S ScnEl QUkE 2rLhgeif! EKe i AT Al Lhlystnalhng an enbodi ment
Y %%. The g ﬁa % er 18 may

15 of an event handl er vent ave priority logic 14

R P I g R LA R St v
regiSterof the pipeline in rapid succession.
Control unit 6 may control the flow of instructions
and data through the execution unit 4. During the
processing of an instruction, for example, control unit 6
10 may direct the various components of the execution unit to
fetch and decode the instruction, perform the corresponding
operation, and write the results back to memory or local
registers.
Figure 2 is a block diagram illqstraﬁing an embodiment
15 of an event handler 10. The event handler 10 may have
priority logic 14 connected to an event priority register
(IPEND R) 16. The event handler 10 may also have an event
mask register (IMASK) 18 and an event latched register
(ILAT) 20. Logic 22 may be connected to IMASK 18 and ILAT
20 20. The IPEND R 16, IMASK 18 and ILAT 20 may all be
connected to event management logic 24. Event management

logic 24 may be connected to control logic 25. 1In

addition, event management logic 24 may be connected to a



(ILAT) 20. Logic 22 may be connected to I MASK 18 and | LAT 20 20. The
| PEND_R 16, IMASK 18 and | LAT 20 may all be connected togego 208§agenent

| ogi c managenment | ogic 24 may be connected t ¢ &GanNghR5245800i € 25.
In ad 9l{’§ﬁ§elgézvent managenent | ogic 24 nmay be connect e% toa40 2 JUN

2005 WD 02/061582 PCT/USQ /45248 status register (I PEND) 26. Moreover, |
event managenent |logic 24 may be connected back to the priority |ogic 14.

Every ey, 4 PraSRSSPr2 @, MaYo e AN VSRt mPha§eméyt Registers
16, 18, sg%tgr%q%l@%ﬁay alﬁr have)ot he 5 s%rre wi dt h, and eachgr egi ster may have

a pluraljty, of nunbred?'“ T r id | g5 y ?b(ggb'g.sinthe
respecti]\PeaIJrCeg%tlstnéarysenl ,c ,é%é\@ndé’@g tn%?’}g% ssolt::?g eg SV\AC'[}] t he sane
event. Thus, ever}}l/ event hanC(iI e al%é rocessor % e, ga‘\;g an asso iated bit
in each regi Y EVenty hap JZ%‘S >CEHS AN XIB?%l FVCefibodl iht
registers 16, 18, 20 and 26 are sixteen bit_registers. Each register may
have a Iptiotify. cdewbiorns 16, oh®s 020 sand cdf Ba¥nedl(baye Bhents 0- 15).
Events 0-15 may be prioritized such that the Oth event 1.5 is the highest
prieritysawentiditid, tdred 1&ddh evegisterthay havese pibseliyyeoént. By way of
exanple, events 0-15 may be prioritized as follows: enulation 0, reset 1,
non- numbered bits. Moreover, similarly numbered bits in the

respective registers 16, 18, 20 and 26 may be associated

with the same event. Thus, every event handled by

processor 2 may have an associated bit in each register 16,

10 18, 20 and 26.
In an exemplary embodiment, registers 16, 18, 20 and

26 are sixteen bit registers. Each register may have a bit

that corresponds to one of sixteen events (e.g. events 0~

15). Events 0-15 may be prioritized such that the 0™ event

5% event is the

15 is the highest priority event and the 1
lowest priority event. By way of example, events 0-15 may
be prioritized as follows: emulation 0, reset 1, non-
maskable interrupt 2, exception 3, global interrupt enable
4, hardware error 5, high priority timer 6 and general

20 interrupts 7-15 in order of general interrupt priority.

The IMASK register 18 may be an event mask register

that facilitates enabling or disabling an event. Thus,

each bit in IMASK 18 may indicate whether the corresponding



maskabl e interrupt 2, exception 3, global interrupt enablgz @N dwar e
error 5, high priority tinmer 6 and general 20 interrupts7-1 order of
gener al WOOXPq1682% priority. The | MASK register 18 may becmssrasiigmask
register that facilitates enabling or disabling an event. Thus, each bit
in I MASK 18 may indi cate whether the corresponding 5 0 2 JUN 200 WO

02/ 061582 PCT/ USO /45248 event is enabled. If, for instance, the | MASK bit
for a paVentufar cepbled.s die, foerd NSit@NEeoNtthies TMAGH dxlilt Iformma event is
not enabl ed, then the circuit may never service the event. The bits in the
| MASK reghstécuj.arrrayelme: det cheyi ahany thet kedddw dnapihed ar tz s Thgse ni ght
include witing to a nenory map register to set | MASK or executing a

sof t war eevestr tist hof enapaled, BN thel RIS BINGay %elev%? val be easily
enabl ed or disabled. In one particular errbodi ment,” the | MAS regl ster may

10 have angmBbgk v G 1148 18 hics roven thaud 46 0 [igren ariority

I nstructions exi St In the system I NS

FVRAK rogtEr BV BEEREE PR aé)&coﬂﬁ%e?s?en{w&ete&‘é?@d@ T“Zi e
al vays 15 egabl ego Th%em%'rtys mlag trrtla%les\{:eenrt tloats%r’::EdIMrA% Sc}rerex(elcl_lﬁ:-rj).n 20 ey
g
a software instruction to set IMASK. In this manner, any
event can be easily enabled or disabled.
In one particular embodiment, the IMASK register may
10 have a smaller width than 16 bits even though 16 different
priority instructions exist in the system. For instance,
in this embodiment, certain high priority bits (e.g. 0 - 4)
may never be masked. Thus, the IMASK register may not have
bits to account for the events 0 - 4 that are always
15 enabled.

The bits in the event latched register (ILAT) 20 may
indicate wheg the corresponding event has been latched (or
received) by the system. Any time an event is latched, its
corresponding bit may be set to 1 in ILAT. Then, when the

20 event is accepted by the system, the corresponding bit in
ILAT may be reset to 0. Thus, ILAT may indicate the events

that have been received but not yet serviced.



i ndi cate when the correspondi ng event has been | atched (or received) by
the system Any tinme an event is |atched, its correspon@gingukiegay be set
to 1 in ILAT. Then, when the 20 event is accepted by the syste t he
correspBRAPAYSBAt in I LAT may be reset to 0. Thus, ILAF Olifeg8at e the
events that have been received but not yet serviced. 6 02 JUN 2( WD

02/ 061582 PCT/ US01/ 45248 Each bit in |ILAT may be set by hardware request or

a_ software gequesty: QUee el NG Dideday, e Nl d ndddloas,. | gng as the

associ ated eve iI'S hot™ accepte or ser Vi Wwever, = once theevent is

accept ed the system, the bit 5.in |LAT may be re-set back to zero.
Addi 1 oRRECPE5e, SAHHES b SR RS G B hoiaY 178 D64 h TEAE 28n be

cleared. The IPEND register 26 may be a status register that keeps track
of all dondems ythtasaOBALRS eVEn 8 Yeraccertet cept etk Byiede system
(and e.g. its bit in ILATis to reset to zero), its bit in | PEND may be set
t 0 one. Haweargr, girnvem thermsvent tipleacoyeindd opntie sydtemm, tne biberef ore,
multiple bits in | PEND may be set. However, only one event nmay be serviced

at @ tinme TIher ehdy e the- wWhesdk {id ddty. bAdditednd BLpLtihNsbMEND may
i ndi cate which event is 15 currently being serviced. The 1 PEND R 16 may be

a prioridgwJdedstes, (8 or more bits in the ILAT can be cleared.

The IPEND register 26 may be a status register that
keeps track of all currently active events. When an event
is accepted by the system (and e.g. its bit in ILAT is

10 reset to zero), its bit in IPEND may be set to one. At any
given time, multiple events can be active, and therefore,
multiple bits in IPEND may be set. However, only one event
may be serviced at a time. Therefore, the highest priority
bit that is set in IPEND may indicate which event is

15 currently being serviced.

The IPEND R 16 may be a priority register that
reflects the priority of the event currently being serviced
by the system. At the same time, the IPEND R may provide
an ongoing tab of serviceable events and non-serviceable

20 ~ events.

In one configuration, the highest priority bit set in

IPEND corresponds to an event active bit in IPEND_R. The

event active bit in IPEND R may be set to zero along with



reflects the priority of the event currently being serviced by the system
At the sane tine, the IPEND R may provide an ongoi ng t ab 3fJWNERMB ceabl e
event s awad oxosisser vi ceabl e 20 events. In one configurati ””bgﬁMQ% hest
priority bit set in |PEND corresponds to an event active bit I'n"TPEND R
The event active bit in IPEND R may be set to zero along with 02JUNM WO
02/ 061582 PCT/USO /45248 all |lower priority bits in IPEND R Al bits of a
hi gher prilorliawext iperi cirhiet ye\teintt's aii | MEEND tR TRYADE 158Est 8F0REhighBYS, the
event active bit in IPEND R may be the highest priority bit tﬁat is set to

zero in hdloriegi thah thelSdENRR @b Qe (a8t pandnglficient way
I e

for processor 2 to detect serviceable events. nce only bits of a

hi gh ' i t £ j t it in the | PEND R
| gher prheyd, )Ehteh%@etnrie{c?ﬁ e entjl YJT% b} g on@S Sn?aa% %%r&q%ehgg ?gFf an

event handl er 10 may qui ckly y an ewent
Nor cover PELSEIE oP PR ek YOy 4 9P  HbURRAD T9SkFEeFhat cal cul ates
the val ue of | PEND_R. Therefore, an time the IPEND i s adjusted (e.g. when
a néw event i<Pe ARENP_R may Py Res frstaandeftatignadjvagt £drin the 15
sanme clock cycle. In this manner, the IPEND R may be available to enable
event haR@ICELSEOIt @ Hekelghialy isexrviceable events. Since only the
bits of a higher priority than the event active bit are set
to one in the IPEND_R, event handler 10 may quickly
identify an event as serviceable. If an event’s bit in
10 IPEND R is a one, then it may be immediately serviceable.
Moreover, input of IPEND may provide the input to
logic that calculates the value of IPEND_R. Therefore, any
time the IPEND is adjusted (e.g. when a new event is
taken), the IPEND R may be automatically adjusted in the
15 same clock cycle. 1In this manner, the IPEND_R may be
available to enable event handler 10 to make priority
decisions whenever a new event is received.
Using registers IPEND R 16, ILAT 18 and IMASK 20,
event handler may quickly and efficiently service an event.
20 ILAT 18 may tell the event handler 10 the events that have
been received, but not serviced. IMASK 20 may tell the

handler 10 whether the processor 2 is enabled to service a

particular event. And IPEND R 16 may tell the handler



deci si ons whenever a new event is received. Using registers | PEND R 16,

| LAT 18 and | MASK 20, event handl er may qui ckly and effR?iﬁﬂ%l service an
event. 20 ILAT 18 may tell the event handler 10 the events have been
recei vado obod1sstot serviced. | MASK 20 may tell the handl &CTIEWNREer the
processor 2 is enabled to service a particular event. And | PEND R 16 may
tell the handler a 0 2 JUN 2005 WD 02/061582 PCT/ USQOL/ 15248 whet her an
event is of a high enough priority to be immediately serviced. Thus, when
an evenwhetbier ian @wentn islqf hdghoenaysde RER S EF £0 e event may be
taken. Moreover, quick detection of the fact that a new event will 5 be

t aken nmaymldiew eawe nte mainggne Mhusggivhe ame et roIbit o oS B qui ckly
and efficiently handl e the change of flow to the new event's service

routine.; 1908 % AN VSNt r SB)s HEH s e Hameddat ahyy tlakebakdrecause a hi gher
priority event is being serviced. For 10 instance, if a higher priority

event i%\do%rgveégly%lpﬁjflpgdest%%ﬂf&g’of%|f§é@_ﬁ1£@Yab&e\Zeé@erfx’@rwﬂDlevent of
e

| ower priority. Ther ore, the event may not be accepted by the system
o o R BELS 4l e R S R sbieras o )
has logic 25 to quickly and efficiently handle the change of
flow to the new event’s service routine.
Sometimes an event may not be immediateiy taken
because a higher priority event is being serviced. For
10 instance, if a higher priority event is currently being
serviced, then IPEND R may be zero for an event of lower
priority. Therefore, the event may not be accepted by the
system, and its ILAT bit may hold its value.
Eventually, however, the system may finish servicing
15 the higher priority event. Once its service routine has
finished, the higher priority event’s bit may be set back
to zero in IPEND and the IPEND R may be adjusted. At this
point, the lower priority event may be accepted into the
system if its IPEND_R bit was adjusted to one.
20 FIG. 3 is a circuit diagram illustrating an exemplary
embodiment of priority logic 14 used to generate a priority

mask based on the assigned priority of an event. This

priority mask may be written to IPEND_R and used by event



finished, the higher priority event's bit may be set back ﬁ gqu i n | PEND
and the | PEND R may be adjusted. At this point, the Iowep%és‘é rty event
may be RAYHEF2into the systemif its IPEND R bit was BRETISOESH2® one. 20
FIG 3 is acircuit diagramillustrating an exenplary enbodi nent of

priority logic 14 used to generate a priority mask based on the assigned

priority eygn [ riorit sk._may. . itten to I PEND R and
used by %%é%?@; g& 5@)gg?%af@@feﬁf°§u%35665ﬁﬁg%zﬁgﬁﬁ%ﬁﬁﬂﬁé%ﬁuﬁﬂ r 10 so

t hat processor 2 can,guigﬁly reco%nize and process serviceabl e events.
PriorityPFBGPES 198 hKEY CRAVLEsEYESES i nput's, each one corresponding to one
of the sixteen events. These sixteen 5 inputs may cone fromthe respective
out puts of evBALoraRigémEAC [ldgmay2havkasisdteenhd nRMND reayistare (not
shown). Priority logic may al so have 16 outputs connected to the

respect i gersesperdibit $ocobnehefl RENDsRxtegnsteatentfs . Earfesespeetdae i nput

of priority logic 14 may cone 10 fromthe correspondi ng output of event

managenenhphegi fiay( B6neS FRWH +ndNeR 3R VR ‘chthidtd SHE&vd P zero in | PEND
by event nmanagenent | ogic (not shown), priority logic may 1nvert the zero

and out pyt n350REnE Ol ohlR 2%eRES Pidet YRR 1PEND register (not

shown). Priority logic may also have 16 outputs connected
to the respective sixteen bits of the IPEND R register 16.
Each respective input of priority logic 14 may come

10 from the corresponding output of event management logic
(not shown). When an event’s bit is set to zero in IPEﬁD
by event management logic (not shown), priority logic may
invert the zero and output a one for the events.bit. When
an event’s bit is set to one in the IPEND by event

15 management logic (not shown), priority logic 14 may invert
the one and output a zero for the event’s bit. 1In
addition, when an event’s bit is set to one in IPEND by
event management logic (not shown), priority logic may be
adapted to invert the one and propagate zeros for every bit

20 of lower priority than the event’s bit. This collection of
ones and zeros generated by priority logic 14 may be a

priority mask that gets written in the IPEND R 16.

-~ 10 -



an event's bit is set to one in the | PEND by event 15 nmanagenent |ogic (not
shown), priority logic 14 may invert the one and outputug éﬂingor t he
event'slbit. in addition, when an event's bit is set to One | PEND by
event YHAXMIERt | ogic (not shown), priority logic may BETUSQHHRY to

I nvert the one and propagate zeros for every bit 20 of |lower priority than
the event's bit. This collection of ones and zeros generated by priority

| ogic 14 may,he riQri sk at t it in the IPEND R 16. - 10
0°3' SN 2 e souBl odl s Tt oy PSR il i Bl Sty IR

enmbodi nent ,of _priority logi.c 14 inplenents priority |ogic nodules 40, 42,
24 and 36, LTPRETERTS SO YO TGUNCES £, A, 4 Adl 406l hE

collectively generate the priority mask. For instance, if 5 a one is

i nput t eBhpREoPEFRCEEtYy Jasgicc mespdies 40, 42, 44 nd 45 mayat nodul e may
generate a subset of the priority mask for its respective bits. The subset
of the pplbectyvedsk garmraie dheepatied ity gerer.at iFgyx damshsende acif ve bit
(e.g., a zero) for an event that is received by a nodule, generating 10

ongs fom Bhehels AnpAtted evad phiandied Iy idedmdu ey@ndi 2, genera i-ng zer os
for lower priority events handled by the nodule. A priority status bit may

g{]tsgufemr,ore«a%t fbdle PTG Yt % | AH etk 8% (S e8P Yddg Tn the

for its respective bits. The subset of the priority'mask
may be generated by generating an event active bit (e.g., a
zero) for an’event that is received by a module, generating

10 ones for higher priority events handled by the module and
generating zeros for lower priority events handled by the
module. A priority status bit may also be propagated to
lower priority logic modules (e.g. resulting in the output
of zeros for the events handled by lower priority modules).

15 In addition, higher priority logic modules may output ones
for the events they handle. In this manner, the collection
of priority logic modules may generate the priority mask.

In a particular embodiment, the priority logic modules

40, 42, 44 and 46 are quads each having four inputs and

20 four outputs. Any time a one is inputted to quad, outputs
of all lower priority quads may be zeros. Moreover, if a
one is received by a quad, the output of the corresponding

bit and all lower priority bits within that quad may be

- 11 -



of zeros for the events handled by lower priority nodules). 15 In addition,
hi gher priority |ogic nodul es may output ones for the evdh SJUNhZXE handl e.
I n thiswaopegisst he collection of priority |ogic nodul espd@ﬁs(gggg{sat e the
priority mask. In a particular enbodinment, the priority logic nodules 40,
42, 44 and 46 are quads each having four inputs and 20 four outputs. Any

time a one is inputted to quad, outputs of all lower priority quads may be
zeros. MEmpverhilé theooetpstrefealkdhbyharqpatiorthe dutpumagf Hehe
corresponding bit and all lower priority bits within that quad may be - 11

02 JUN 2ond0 OR¢ 088502 BETFUSO 8458480 2€€9, 188k LembhA1@UUPUMayf 1 |4 hi gher
priority bits may be one. As shown in FI 3, priority logic nodule 40 may

be a q%&%’éﬂg,?gvgi Qgh%geygbfgf%f\%a gge%/g%gl%r .kbariiotr%.t ogi ¢ nodul e

42 may be a qua Ing t | evel's a ry, priority
| ogi c

| ovels OTSHD AT b8 TAEKORR FroRRRURETSES . HRL Leaedd SolID of AND
gates in nodule 44 pay have one input comng fromnodule 42. Simlarly,
t he®secdftF$2vel SHrL ARD! Yat BELPAL B ILPEL 26medukgy 4Hapadome iaxdiy coni ng
fromnodule 44. In this manner, priority logic 14 may function quickly and
ef fici enk?gic repdhele efbouipvrenashobepei guatdyhbugng t#oadeivel sprafbANYy
gates (as shown in module 42). The second level of AND
gates in module 44 may have one input coming from module
42. Similarly, the second level of AND gates in module 46
10 may have one input coming from module 44. In this manner,
priority logic 14 may function quickly and efficiently.
Other embodiments of priority logic 14 and/or priority
logic modules 40, 42, 44 and 46 will become apparent in
light of FIG. 3. -
15 FIG. 4 is a flow diagram illustrating a mode of
operation in accordance with an embodiment of the present
invention. When an event is received (60), its bit in ILAT
may be set (62) and its priority may be determined (64).
The event may not be serviced until its priority
20 corresponds to a one in the IPEND R register (66). If the
event’s priority corresponds to a one in IPEND R (66) and

IMASK (68), then its bit may be set in IPEND (70) and

cleared in ILAT (72). Setting IPEND, in turn, may adjust

- 12 -



| ogi ¢ nodul es 40, 42, 44 and 46 w |l becone apparent in light of FIG 3. 15
FIG 4 is aflowdiagramillustrating a node of operati (ihglJUNaMrdance

wi th an_enbodi nent of the present invention. Wen an ev s received
(60), iVOBI®A | LAT may be set (62) and its priority #@VU%(B“(%@erm ned
(64). The event may not be serviced until its pr| ority 20 corresponds to a
one in the PEND R register (66). If the event's priority corresponds to a

one in I N Qgg SK; [(68) , t: dn 1 PEND (70)
and cl e % P% t?—@ éé\% ﬁ4) I%E%%ﬁé hﬁ?{lﬁ{rgn my a us:"ié 12 0 2 JUN
2005 WO 02/061582 PCT[ U 45248 t PEND R.r |ster this point
the eveRelng sﬁé‘ﬁgf%‘é 6?%(9 h%?c@ %ee‘é‘%?' viced (78),
its bit in IPEND may be set back to zero 80) mhlch agai n may adj ust

| PEND_R {(782),. iZsFidt sin sTREDP Heay fheo s &h Cehnt'rcrlmlfcr at3 My v of
operation in accordance with an enbodi nent of the present invention. FIG

5 il | ustagaties neguy aodtpa=obDBERRR BAls with nested events efficiently.
When event X of priority x is received, the Xth bit in |ILAT may be set to
ones (92). 10 pAgal 6 iwveNethet hel e editadiang | €1l uslyratoin g es hede t &8 event
unl ess and until its bits in IPEND R (94) and | MASK (96)
operation in accordance with an embodiment of the present
invention. FIG. 5 illustrates how one embodiment deals
with nested events efficiently. When event X of priority X
is received, the X™ bit in ILAT may be set to one (92).
10 Again, however, the event handler may not service the event
unless and until its bits in IPEND_R (94) and IMASK (96)
are set to one. If ILAT, IPEND R and IMASK all have ones
for the event’s bit, then its ILAT bit may be set back to
zero (98) and the event may be serviced (100). At this
15 point, the event’s bit in IPEND may be set to one (102).
Setting IPEND (102), in turn, may adjust the IPEND R (104).
Once the event is serviced (106), the IPEND and IPEND R may
be adjusted again (108).
If a second event is received (110) before the event
20 has been serviced (106), the second event’s bit may be set
to one in ILAT (112). TIf the second event does not have a

higher priority than the first event (114), (quickly

determined by examining IPEND_R), then the first event may
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are set to one. |If ILAT, IPEND R and | MASK all have ones for the event's
bit, then its ILAT bit may be set back to zero (98) and th2 JNe208 may be

servi cetv@ dékxsedt this 15 point, the event's bit in | PENp C‘Fi’l}'so t to one
(102) Setting I PEND (102), in turn, may adjust the | PEND R gﬁfﬁg

the event is serviced (106), the I PEND and | PEND R may be adjusted agaln
(108). If a second event is received (110) before the event 20 has been
servi cedb¢186yvithd dédénd edsntshewhi btnyy 118g ,sethe tprcuwsd n | LAT (112). |If
the second event does not have a higher priority than the first event

(114), . (sugekhyndeker gicaed (oy)exan rhag bHBRE it i ent may
2713 02 JON 20D8 WD 02 06(158)2 Pg]'l'/ USQl /45248 be és&;?f\}?%:;%“iz 11%‘%" d shown

at (118) o,Lhe process beginning at step (94) may then be repeated for the
second évent. If the second event does have a hi gher priority than 5 the
first event (114 ain, U|ckly determ ned hy exam ning | PEND R), then
t he second evé% {Hﬁ gF@@ﬁp VRS 9pESshag@ed b %&?QﬁuﬂﬁiQﬁfaﬂjkbanthe
process begi nnin step (94) may be repeated for the second event. Then
aftér thBeséésA SVéﬁF Hé§4ﬁeeda§@ﬁ@uc§§lQN%¥<ﬁatﬁnmln§@'byn|sh 10
servicing the first event (120).
examining IPEND_R), then the second event may preempt the

first event. As shown at (118), the process beginning at

step (94) may be repeated for the second event. Then after

the second event has been serviced, the circuit may finish
10 servicing the first event (120).

FIG. 6 is a circuit diagram illustrating an embodiment
of a circuit that may be implemented to adjust the status
register (IPEND) 26. FIG. 5 is exemplary circuitry for one
bit in IPEND. Every other bit in IPEND may have similar

15 circuitry associated with it.

A corresponding bit of IPEND 26 may be set to one for
every event taken by the system. However, once a
particular event’s service routine has been executed, the
corresponding bit in IPEND may need to be cleared to

20 reflect this fact. As shown in FIG 5, a trénsition in the
IPEND R register may be detected by a three way AND gate
122. As described above, a transition from zeros to ones

in IPEND_R may define the currently active event bit in
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FIG 6 is acircuit diagramillustrating an enbodinment of a circuit that
may be inplenmented to adjust the status register (I PENDgRGUNFOE 5 is
exenpl a§ i jtry for one bit in IPEND. Every other hit in | PEND nmay
have sf\ﬁnﬁlog)rogl%gi circuitry associated with it. A correspdifd/¥r##8of | PEND
26 may be set to one for every event taken by the system However, once a
particul ar event's service routine has been executed, the correspondi ng

bit in may.ne t cl gar t 0_reflect i,s fact., As shown in

FI G 5, gsgygﬁsi ?Pgnﬁgﬁ ?ﬁg)%tl BEEB%%% g&i%s é‘s’f rcrin%q/:eb%@c}%feec aesc}: by a three way
AND gat e 22. As _describ ahqve, a transition fromzeros to ones in

| PEND Rlﬂﬁ§r88FF88 ?ﬁechESEn%&§ dostFEcEkem) & am event hendlpiy 2005

R O 02/061582 PCT/USQOl /45248 | PEND. The RTI input of gate 120 may detect
the | asthupns¥hEpt pBke(d2g. detrechn bokdt pudmas®)l tdomiire ud@BN ddl er .

Thus, when gate 122 detects both a transition in IPEND R and an RTI

i nstrucehdnant REI| PERDrbict ifooy, tiet IGEAM biky floer Shetearwsht Meyedver t he
sanme signal 124 may be sent back to priority |logic nodules 40, 42, 44 and
46 st 0 adjleatredPENRoReol@ rdwheng e siamm 1c1ouk e lte it hdsk a&ircuit

bl ock diagramillustrating another feature in accordance with an
embodi mpRE o@f tiNecBieSRBkules 40, 42, 44 and 46 to adjust IPEND R
16 during the same clock cycle.
FIG 7 is a circuit block diagram illustrating another
feature in accordance with an embodiment of the present
10 invention. The IPEND R, IMASK, and ILAT registers 16, 18
and 20 may all be connected to event management logic 24.
Event management logic may be connected to control logic
25. Event management logic may be adapted so that its
respective outputs are orthogonal with respect to one
15 another. 1In other.words, only one of the sixteen outputs
from event management logic may be set at any given time.
Thus, either no outputs from event management logic 24 may
be set, or only one of the outputs may be set at a given
time.
20 : Based on these orthogonal signals, the event vector
select line 130 may be uéed to determine which service

routine needs to be fetched. Therefore, while the IPEND is

being written (and priority logic generates a priority mask
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10 invention. The IPEND R, | MASK, and |LAT registers 16, 18 and 20 may al
be connected to event management |ogic 24. Event nanagenBid 'JUM)@m may be
connect D 6xweesmat rol |1 ogic 25. Event managenent | ogi ¢ nyemesiadsnged so
that its respective outputs are orthogonal with respect to one 15 anot her.
In other words, only one of the sixteen outputs from event nanagenent

| ogic may be set at any given time. Thus, either no outputs from event
managematd lvagite 24 tralyo DRESPLR) pr thal gvene oéctbe eefleuits Iime heyset at a
given time. 20 Based on these orthogonal signals, the event vector select

l'ine 13Gdmaysde ﬁ@%ﬁé’c@%l@é”‘%ﬂs BRI §8reeE¥i eButhadli NemReedsWidde
fetched. Therefore, while the IPENDis being witten (and priority |ogic

o w1 et e FehikRToe  fcelled SrEneRERCHPEOE RONEY Y ood to

select the rﬁ%fr, service routine. .Th(lf.servi ce routine can then be fetched
froml (ﬁ%&{ Yhdtth) E3Rd2 x8BuPeHSI &N execution pipeline. s FIG 8 is
circuit block diagramillustrating an _  enbodinent in accordance with the
predent inverfi®n Bhbhi Fhrcrédi BLark 46a9r8myhd lPgtestdidd & to event

managenent logic 24. As shown, the 4th bit of each register may feed into
embodiment in accordance with the present invention showing

registers 16, 18 and 20 connected to event management logic
24. As shown, the 4™ bit of each register may feed into
AND gate 131. Every other bit of registers 16, 18 and 20

10 may feed into similar AND gates (not shown). In this
manner, event management logic may only take events that
have that ones written to all three registers 16, 18 and
20.

Event management logic 24 may implement event

15 management logic modules 132, 134, 136 and 138 each having
circuitry (see FIGS. 10-13 respectively) that insures that
only one of the outputs of logic 24 can be hot at any given
time. Thus, at the event vector select line 130, signals
are orthogonal with respect to one another. Based on these

20 orthogonal signéls, the event vector select line 130 may be
used to select an event from an event vector table (e.g.,

to specify which service routine needs to be fetched).
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AND gate 131. Every other bit of registers 16, 18 and 20 10 may feed into
simlar AND gates (not shown). In this nmanner, event marfblye8n208 ogi c may
only t@&é éﬁgpﬁg that have that ones witten to all three registers 16, 18
and 20. "EVéM¥ Rhnagenent 1ogic 24 may inplenent event 1PGRESHEAMS | ogic
nmodul es 132, 134, 136 and 138 each having circuitry (see FIGS 10-13
respectively) that insures that only one of the outputs of |ogic 24 can be

hot at any gief i@ 5 ThuSeuit & %ﬁglf%gé%dt%ﬁ& te%[é%tleﬂ ne 130, signals

are orthogonal with respect to one a S0 ort hogonal
signal s,¢ t vent vector select .line 130 m e used to select an event
from an féa\?g:ﬁ.}reevgig} oarccf%rbc{aen(i%.‘&?h o) eé%‘é%ﬁ%ﬁr%hi%ﬁ tg'lﬁ WISt i ne needs
to be fgtched),. - 16 02 JUN 2006 WO 02/ 061582 PCT/USO /45248 FIG 9 is a
circui t VAR | 8 rSRATRA SRR oY B i9f kedreken® Wi hlgin

enbodi nent of the present invention. As stated above, every bit of

regi st e® A @0 Frowie 2° st dee rionpees i tve aMAND gatansANl gateosi nil ar
to 5 that shown in FIG 8 at 131. FIG 9 shows all sixteen AND gates, with
r espect ithe towthmurs ioorfiEE: Bl 410 EVENt FIGna@eshivis |00 Gsigkkesais2, 134,

136 and 138. In addition, however, the outputs of the sixteen AND gates
may gates, with respective outputs connected to event

management logic modules 132, 134, 136 and 138. 1In

addition, however, the outputs of the sixteen AND gates may

also provide input to a sixteen-way OR gate 150. This OR

10 gate 150, in turn, may be connected to control logic 25.

In this manner, an early signal may be created indicating
that an event is going to be taken in the next clock cycle.
This early signal, then, can be used in control logic 25 to
efficiently handle a change of flow.

15 FIGS. 10-13 respectively show exemplary logic for
event management logic modules 138, 136, 134, 132 that may
be used to generate orthogonal signals at the event vector
select line 130. FIG. 10 shows exemplary logic for module
138. FIG. 11 shows exemplary logic for module 136,

20 - including NOR gate 160. The inputs of NOR gate 160 may
also be the inputs of module 138. FIG. 12 shows exemplary

logic for module 134, including NOR gate 160 and NOR gate

170. The inputs of NOR gate 160 may be the same inputs of
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al'so provide input to a sixteen-way OR gate 150. This OR

turn,
si gnal

;Lﬁ) gat e 0
maﬁé?be connected to control logic 25. In this mann ZM |y

in

0B@6)¢Bat ed i ndicating, that an event is goi ngedub®/dsadgen in
the next clock cycle. This early signal, then, can be used in control
logic 25 to efficiently handle a change of flow 15 FIGS. 10-13

respectivel § shﬂg exempl ar)é |l ogic for event managenent | ogic nodul es 138,
136, 134MC¢83€; 138/ nHPilEe ThEed NPt themEr AOR @atieogoihimay dral shat t he event
vector select line 130. FIG 10 shows exenplary logic for nodule 138.

FIG 11 $RBWSSerdnprdiyel 3gi6c f GTGAB ehtds, cX@nipicinydingyNORegate 160.

The i nputs of NOR gate 160 may
shows exapphdeyl3Peginciladimdiior L4es neoydiing MR gai®. 164,

al so be the inputs of nodule 138. FIG 12
NOR gat e

170. The inputs of NOR gate 160 may be the sanme inputs of - 1 2 JUN 2006 °

WO 02/ 06882 i RETLESBE/ 45248 1%0d 3 I3l e dapid §, of gate 170
may be the ilnggts of %Ddgl e@?3g]|.a§,F% tf\gngﬁ utt% df]%dﬁlf‘?r og% €

Ws exenplary f

nodul e

1325 i nch ygi 60,1 80. Agair i f 160
oy “he tREELRRULS e RoduPe TEYe N Rt TARYES 26 A e A0 e The T nput s

of nodul

O her

10

15

20

e

SobdEARECoHES JHEEHNR B S5 Smt peha TELS cpere @ 1%

embodiments for generating an orthogonal signal at event
vector select line 130 will become apparent in light of
FIGS. 10-13.

FIG. 14 is a flow diagram illustrating a mode of event
service routine operation. As shown, event management may
take only three clock cycles. The first cycle may involve
latching an event. During the first clock cycle an event
may be received (190) and its bit may -be set in ILAT (192).

During the second clock cycle an event may be
processed. During the second clock cycle, priority
detection (194) and event masking (196) may determine
whether an event will be taken (198). If so, the event’s
bit may be written to a status register (200) and the
priority register may be adjusted (202). In addition, one
Oor more signals may be generated to facilitate processing
the change of flow (204). These signals may inélude an

early signal indicating that a new event is going to be
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vector select line 130 will becone apparent in light of s‘@ﬁ :13. 10
FIG 14 is a flow diagramillustrating a node of event @e utine

oper atiQ @&3 hown, event managenent may take only thp 0PGkesgycl es.
The fi rvg?t)%{ f may involve latching an event. During tpﬁ:g/lﬁ rgi cl ock

cycle an event may be received (190) and its bit maybe set in ILAT (192).
15 During the second clock cycle an event nay be processed. During the

second ¢l c Wola . i ;
. %a%\lxifeﬁ? %rtwdg%ﬂatly s_lﬁ‘ﬁafb?l.(eg ;g%e‘dn%%% NG RENE o NBSkeéBE £196) may

det er m ne er an event w 8). If so, the event's bit

may be written to a status .register (200) and the 20 priority register may
be” adj uRERE2HVHGT a'cc?d}srl]lndeg' one or nore signals may be generated to

facilitate processin t he, %ra’ge of flow (2Q4). These_.signa y include
an early si d?\la‘llfi%dﬁ%@atqq’ﬁgr tﬁr;]to% rfé‘(xﬁ’le‘?/e%th]%“%eoi%% P?)ogem%%gg 02 JUN 5
WO 02/ 061582 PCT/ US01/ 45248 t aken, or orthaogonal sjgnals thgt may .be used
to sel egraceggaher B ARRCHBIAR neN i DURINPSE HE IR TEeFodk éﬁlcla\éda change
of flow may be processed. The execution unit rmay be term nated (206) and
5 as new £ua exdksiite ssidmys Henay Viea ¢vemet ¢ CAGHELGROBE . (RRABAddi £hon, the
addresses of aborted one or nore aborted
addition, the addresses of aborted one or more aborted
instructions may be saved in a return register (210). The
proper service routine may then be executed in the
execution unit during subsequent clock cycles.
10 Various embodiments of the invention have been
described. For example, a processor having an event
handler that generates a priority mask indicating a set of
serviceable events and a set of non-serviceable events has
been described. The processor may be implemented in a
15 variety of systems including general purpose computing
systems, digital processing systems, laptop computers,
personal digital assistants (PDA’s) and cellular phones.
In any such system, the processor may be coupled to a
memory device, such as a FLASH memory device or a static
20 random access memory (SRAM) that stores an operating system

and other software applications. These and other

embodiments are within the scope of the following claims.
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instructions may be saved in a return register (210). The proper service
routine may then be executed in the execution unit during subsequent cl ock
cycles. 10 Various enbodi nents of the invention have been desErjyRemps For
exanpl e, a processor having an event handler that generates a priority
mask indicating a set of serviceable events and a set of non-serviceable
events has been described. The processor may be inplenented in a 15

vari ety of systens including general purpose conmputing systens, digital

processi ng sysHers,;d aptomsprput ers, personal digital assistants (PDA' s)
and cellular phones. 1In any such system the processor may be coupled to a

menory device, sugh FLA ry device or a static 20 random access
menory ( SRA 'tha? ?%gpgg gﬁﬁ 6g§a Fng system and other software
applications. These and gther enbodi,ments are wthin.,the scope of the

fol | owi ng cl AFRELVANE92 $2TFONCTEH5 WHaf PElEFACYedOfdc ¥NiA REPRGET to
conprising: receiving a first event in a priorit¥ | ogic unit adapted to
handl e a set N8Pdpei 6r SefFzed eveRrdtigRe FVPBESty thgPE 1ogifyuiledilfcl udi ng a
plurality of |ogic nodules including a first priority |ogic nodule and at
| east one orcavreitoweclugiingr bt plbggile tyoddl ésghavimpgudesowsclpdiogi vy
t han the
first priority logic module and at least one or more lower
priority logic modules having a lower priority than the
first priority logic module; and
generating a priority mask using the priority logic unit,
the priority mask indicating a set of serviceable events
and a set of non-serviceable events,
wherein said generating the priority mask comprises
generating a subset of the mask within the first priority
logic module and propagating a priority status bit to the
one or more lower priority modules, the priority status bit
operative to cause each of the one or more lower priority

logic modules to generate a corresponding subset of the

priority mask indicating a set of non-serviceable events.

2. The method of claim 1, wherein generating a subset of
the priority mask comprises generating an event active bit
for the first event, generating ones for higher priority

events and generating zeros for lower priority events.
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first priority logic nodule; and generating a priority mask using the
priority logic unit, the priority mask indicating a set of serviceable
events and a set of non-serviceable events, wherein said gen@r%ﬂﬂNane
priority mask conprises generating a subset of the mask within the first
priority logic nodule and propagating a priority status bit to the one or
nore |l ower priority nodules, the priority status bit operative to cause

each of the gne o r -priarit i I enerate a
corresponding'subgggoégtkﬁgeogrfégﬁ yxﬁagggi%S?gggi%grggggtc§PprlSlng

non-serviceablg vents. 2. The method of claiml1l, wherein %en rating a
subset of tHE 5??89i?ypﬁégilggnﬁﬁﬁéégeﬁeﬁgr3?Fﬁ§dﬁﬁcévgﬁP aESFve bit for

the first event, generating ones for higher priority events and generating
zeros for | oRBEOBELLYr My Kevents. - 20 0 2 JUN 2Mb 3. The nethod of claim
1, the nethod further conprising updating a priority register in
accordance with the priority mask. 4. The nmethod of claim 3, the nethod
further conprising: receiving a second event; and servicing the second
event if the4secomideexenhodsod claniw Ggahhe evehbdasudeherncoegrbyinike
priority mask. 5. The nethod of claim4, the nmethod further

receiving a second event; and

servicing the second event if the second event is a

serviceable event as determined by the priority mask.

5. The method of claim 4, the method further
comprising:

generating a new priority mask based on an assigned
priority of the second event, wherein the new priority mask
indicates a set of serviceable events and a set of non-
serviceable events; and

updating a priority register in accordance with the new

priority mask.

0. The method of claim 3, the method further
comprising:

receiving a second event;

setting an event latched register to reflect that the

second event was received;
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conprising: generating a new priority nmask based on an assigned priority
of the second event, wherein the new priority mask indicateﬁ a f
serviceabl e events and a set of non- serviceable events; and Gp&gfhﬂg a
priority register in accordance with the new priority mask. 6. The nethod
of claim3, the nmethod further conprising: receiving a second event;
setting an event |atched register to reflect that the second event was
received; - 21 0219UN20DS€9etqgtin an, event q§sk Ie i Ster to eterq&ne
whet her the fI9<iC eVt ey Bo- SMYF cotP L aneE set VST figitie "Bt unehe
second event _is a serviceable event as determned by the priority mask,
the event | atth@l FEGPEtBAYi BesE8ETVLCFEf I 8BE that the second event was
recei ved, and the event mask register does not mask the second event. 7.
The et hod of SFEVIRBI tHee metedd YRR her conprising: setting an event
status register to reflect that the first event is being serviced.

the second event is a serviceable event as determined by

t he

the priority mask,
the event latched register is set to reflect that the
second event was received, and

the event mask register does not mask the second event.

7. The method of claim 3, the method further comprising:
setting an event status register to reflect that the first

event is being serviced.

8. The method of claim 7, wherein setting the event
status register and updating the priority register occur

during a same clock cycle.
9. The method of claim 1, the method further comprising:
generating a signal indicating that a new event is

going to be taken.

10. The method of claim 9, wherein generating a signal

indicating that a new event is going to be taken and
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8." The method of claim7, wherein setting the event status register and
updating the priority register occur during a same clock cyclgp .RJN gﬁ
nmet hod of claim1l1, the nmethod further conprising: generating'a signh
indicating that a new event is going to be taken. 10. The method of claim
9, wherein generating a signal indicating that a new event is going to be
taken and - 22 ,12 JUN 2005 generating a priority mask, occur during a

same cl ock C%ﬁghgraé}ngp‘g %?E%{r%r\fp%%ﬁéprb 108 dﬁ@iﬁéeg!’%'aﬁ? Rl b adapted to
servi ce events; "an control "uni t i nél udi'ng: "a prroritfy Togic unit to
generate a priocity mask indicating a set of serviceable events and a set
of non- seerXEiBFe events when an event is received in the priority logic
unit, the priority logic unit including a first priority logic nodule to
generate a first subset of the priority mask, and one or nore | ower
priority logic nodules, each of the one or nore lower priority logic
nmodul es oper aii. veAnoapgemeitase campaisdsgondi ng subset of the priority mask,
wherein the first priority logic nodule is operative

an execution unit adapted to service events; and

a control unit including:

a priority logic unit to generate a priority mask
indicating a set of serviceable events and a set of non-
serviceable events when an event is received in the
priority logic unit, the priority logic unit including

a first priority logic module to generate a first
subset of the priority mask, and

one or more lower priority logic modules, each of the
one or more lower priority logic modules operative to
generate a corresponding subset of the priority mask,

wherein the first priority logic module is operative
to propagate a priority status bit to the one or more
lower priority logic modules when the event is received in
the first priority logic module, the priority status bit
operative to cause the one or more lower priority logic
modules to generate subsets of the priority mask

indicating non-serviceable events.
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to propagate a priority status bit to the one or nore lower priority logic
nodul es when the event is received in the first priority logic nodule, the
priority status bit operative to cause the one or nore | ow@r2 puR @806t y

|l ogic nodules to generate subsets of the priority mask indicating
non-servi ceable events. 0 2 JUN 20x6 12. The apparatus as in claim11,
wherein the control wunit includes a priority register, the control unit

bei ng adapt to d rigri,;ty register | rdance wiith. the
priority mas 9'13TH$h§b§6%§§§ uggaghiﬁlgggi%ﬁilyﬂﬁggggi%%thogggoéf

servi ceabl e events hav assi%$ed prioritLe? highgr t han ghe tirﬁt,event.
14. The appaP8tis 3518 &i 191 ' tHe *89par 8t us t88afPBG TP UPdlePFeng
second event in the control unit; and execute the second event in an
executi on unpfaptefhéosdpeadeetdft Prdogisdr FROAEERE dReACCRTIARCET Milhdd by
the priority mask. 15. The apparatus as in claim14, the control unit
adapted to: gbrepatieratyesesd.priority mask based on an assigned opriority
of the second event if the second event is a serviceable event as

determ ned by the priority mask

13. The apparatus as in claim 11, wherein the set of
serviceable events have assigned priorities higher than

the first event.

14. The apparatus as in claim 12, the apparatus adapted
to:
receive a second event in the control unit; and
execute the second event in an execution unit if the
second event is a serviceable event as determined by the

priority mask.

15. The apparatus as in claim 14, the control unit
adapted to:

generate a second priority mask based on an assigned
priority of the second event if the second event is a
serviceable event as determined by the priority mask,
wherein the second priority mask indicates a set of
serviceable events and a set of non-serviceable events;

and
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wherein the second priority mask indicates a set of serviceable events and
a set of non-serviceable events; and - 24 02 JUN 2006 update the priority

register in accordance with the second priority mask. 16. Thg 2apgRraieus as

in claim12, the control unit further conprising an event |atched register
and an event nmask register, the control unit further adapted to: receive

a second event; set the event l|latched register to reflect that the second

event was received; dgte%% t he.event mask register to eternin% whgﬁher

s 8¢

the first event mayoR&Cs&lVi PEFCTANY SEPUSCE™ AE BTSRECRRES: “t cond

event is a serviceable event as determned by the priority mask, the event
| at ched regi SEEPPFAsPEACTESYr BPF&ct that the second event was received, and
the event nask regi ster does not mask the second event. 17. The apparatus

as in claim1l1l, the control unit further conprising an event status

register, the control unit being adapted to set the event status register
to 16. The apparatus as in claim 12, the control unit

further comprising an event latched register and an event
mask register, the control unit further adapted to:

receive a second event;

set the event latched register to reflect that the
second event was received;

detect the event mask register to determine whether
the first event may be serviced; and

service the event when:

the second event is a serviceable event as determined
by the priority mask,

the event latched register is set to reflect that the
second event was receilved, and

the event mask register does not mask the second

event.

17. The apparatus as in claim 11, the control unit
further comprising an event status register, the control
unit being adapted to set the event status register to

reflect that the first event is being serviced.
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reflect that the first event is being serviced. - 25 0 2 JUN 2006 18. The
apparatus as in claim17, wherein the control unit is adapted to set the
event status register and update the priority register duri@® JsNs206 cl ock
cycle. 19. The apparatus as in claim1l, wherein the control wunit is
adapted to generate a signal indicating that a new event is going to be
taken. 20. The apparatus as in claim 11, wherein each of the set of

priority |ogjg nvgweeggggrg%gt 34, \R 300k hoULneBUER! B2 lonf syt o

conprising: a sta on1access menor processor “coupl ed
to the nmenor gvi.ce, ocessor udes a %gntrol uni t

cl
i ncl udi ng: XB |0FFt9dF8§eg GHIFeFO éSnEVSPE EtBFPSrFF9l §F 3Pfdi cating a

set of serviceable events and a set of non- serviceable events when an
event is recBPgagei RhenBriprisyi CFIL6GRE GHIFENTt Re SBRPOFLPFK 64FdCuni t
including a first priority logic nodule to generate a first subset of the
priority mask, and 1 2 JUN z6 one or nore lower priority |ogic nodul es,
each of the one or nore |lower priority |ogic nodules operative to

19. The apparatus as in claim 11, wherein the control

unit is adapted to generate a signal indicating that a new

event is going to be taken.

20. The apparatus as in claim 11, wherein each of the set
of priority logic modules is adapted to handle four

events.

21. A system comprising:

a static random access memory device; and

a processor coupled to the memory device, wherein the
processor includes a control unit including:

a priority logic unit to generate a priority mask
indicating a set of serviceable events and a set of non-
serviceable events when an event is received in the
priority logic unit, the priority logic unit including

a first priority logic module to generate a first

subset of the priority mask, and
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generate a correspondi ng subset of the priority nmask, wherein the first
priority logic nodule is operative to propagate a priority status bit to
the one or nore lower priority logic nodul es when the eventfjgsgueomgved in
the first priority logic nodule, the priority status bit operative to
cause the one or nore lower priority logic nodules to generate subsets of
the priority mask indicating non-serviceable events. 22. The systen1as in

claim 21, whereingfhe 6 Ogmoré%' mwg pgl 9@3 B! ALLY LEOLSLE or
control unit being ad to up a ro |ty reg FSEar o accor ance
with the prlorlt mask % %en1as n_cl.aim essor

further |ncI88|n8 Woéfe&SWF5npﬁﬁP Snn8BLEI™PE LS 88ﬁFFSF%§n|P 24. The

systemas in claim?23, the processor adapted to: receive a second event in
the control @RPEra&Rda @?é6@§€°Pﬁén§e§8Héeév€§ttPﬁ Préo& EFUFRSK unit i f
the second event is a serviceable event as determned by the priority
mask. - 27 0 2 JuUNezedd 2be Tha&ssyprdmrasyi Aoghg mogulet he opsresiveni t

i ncluding event managenent |ogic adapted to generate orthogonal signals.
26. The syst ém asopageltal m pFiotrhéycemnbtols bnitt tonthediong or more

lower priority logic modules when the event is received in
the first priority logic module, the priority status bit
operative to cause the one or more lower priority logic
modules to generate subsets of the priority mask

indicating non-serviceable events.

22. The system as in claim 21, wherein the control unit
includes a priority register, the control unit being
adapted to update the priority register in accordance with

the priority mask.

23. The system as in claim 21, the processor further

including an execution unit connected to the control unit.

24. The system as in claim 23, the processor adapted to:
receive a second event in the control unit; and
execute the second event in the execution unit if the

second event is a serviceable event as determined by the

priority mask.
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control logic adapted to use the orthogonal signals to select an address
of a next instruction. 27. A nethod conprising: generating a priority mask
indicating a set of serviceable events and a set of non-serviceable events
by generating a first subset of the priority mask within a fﬁésjuNOMrity
| ogi ¢ nmodul e one or nore subsets of the priority mask in one oOr nore | ower
priority logic nodules having a lower priority that the first priority

| ogi ¢ nodul e; and propagating a priority status bit to the one or nore

| ower priority logic nodules, the priority status bit operative to cause

the one or e | r_priority logi .nodul es, to nerate subset f. the
priority mas g'inglcaf'ﬁ&gﬁoﬁ¥sé§vfggéglgHévzﬁfsggﬁtrO§ Gn1t 3he u%lng
event management logic adapted to generate orthogonal

signals.

26. The system as in claim 25, the control unit including
control logic adapted to use the orthogonal signals to

select an address of a next instruction.

27. A method comprising:
generating a priority mask indicating a set of serviceable
events and a set of non-serviceable events by generating a
first subset of the priority mask within a first priority
logic module one or more subsets of the priority mask in
one or more lower priority logic modules having a lower
priority that the first priority logic module; and
propagating a priority status bit to the one or more
lower priority logic modules, the priority status bit
operative to cause the one or more lower priority logic
modules to generate subsets of the priority mask

indicating non-serviceable events.
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