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BACKGROUND This invention relates to programabl e process @s.

progr anmd &488Bcessor, such as a microprocessor for a cAGFEHB/4H23a
digital signal processing system typically includes nenory that holds

I nstructions to be executed by the processor. In addition, the processor
typically supports a reset ogeration, i n which the processor is 10

initialized into a known stZXEENREDe PROCESSQRRESER  exanpl he
processor is powered up. In a reset operation, the nenory ugmwmﬂﬁﬂlmmww!
instructions is typically reset to a known state, resulting Tn of
instructions stored in the nenory. 15 20 SUMVARY According to a'iffléest

aspect of this invention, there i sspcgerdettpa net hod as defined in claiml
of the appended clains. According to a second aspect of this invention,

there is proviged §n9§ﬁ@99na§e§§EEQeQOiBr%b?%ﬂhéble processors.

5 A programmable processor, such as a microprocessor for
a computer or a digital signal processing system, typically
includes memory that holds instructioné to be executed by
the processor. 1In addition, the processor typically
supports a reset operation, in which the processor is

10 initialized into a known state. A reset is used, for
e#ample, when the processor is powered up. In a reset
operation, the memory used to hold instructions is
typically reset to a known state, resulting in the loss of
instructions stored in the memory.

15

SUMMARY
According to a first aspect of this invention, there
is provided a method as defined in claim 1 of the appended

claims.
20 _
According to a second aspect of this invention, there

is provided a method as defined in claim 8.
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1 *G00002* 12 AUG 2005 -WD 02/ 48872 PCT/USO01/47623 Accor di Qg‘hg third
aspect of this invention, there 1is provided a nethod as de n& claim
11. Accor¥Whep/48872a fourth aspect of this invention, there PCHUSOBVisaEd an
apparatus as defined in claim17. s According to a fifth aspect of this
invention, there is provided a systen1as defined in claim18. According to
a sixth aspect of this invention, there £rOV|ded a systemas defined in
claim?27. 10 DESCRIGImN OF @F@twmwweo thig et ion agelaere
illustrating an exanple of a pipelined programrabl e processor. Figure 2 is
a signal tisrpupvided aanmetiodri airdeRined ainiclpidam X, reset logic. Figure 4
is a schematic illustrating an exanple execution pipeline. 20 |la
According to a fourth aspect of this invention, there
is provided an apparatus as defined in claim 17.
5 According to a fifth aspect of this invention, there
is provided a system as defined in claim 18.
According to a sixth aspect of this invention, there

is provided a system as defined in claim 27.

10
DESCRIPTION OF DRAWINGS
Figure l'is.a block diagram illustrating an example of
a pipelined programmable processor.
Figure 2 is a signal timing diagram.
15 Figure 3 is a diagram of reset logic.

Figure 4 ié a schematic illustrating an example

execution pipeline.

20
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12 AUG 2005 WD 02/48872 PCT/US01/47623 Figure 5is a flomggﬁrt
illustrating a process for extending a reset. DETAI LED DES PAY G5 Fi gure
1 is a blwolw2aBg@ramillustrating a programabl e processoPCTUShEVIEEY an
execution pipeline 14, a control unit 12 and instruction nenory 16.
Instruction menory 16 holds instructions, to be executed by pipeline 14.
I nstruction nenory 16, shown in Figure 1 as included within 10 processor
10, may al so beFigurenal isoapfbowsbartldlluSsmatdngur priesmntiiod s t he
flow of instructions and data through pipeline 14. During the processing
of an insdxtedddig doresxsople, control unit 12 nay direct the various
conponents of pipeline 14 to decode the instruction is and correctly
performthe correspondi ng operation. Control wunit 12 may al so manage
instruction nenory 16 and typically mnmay performother functions as well.

I nstruction nenory 16 typicalkgE&g&LE e$ §eha%&&%u menory such as static
nory E , i

random access nenory (SRAM. 0 ch'i1s showmn in Figure 1 as
external to progessor 10 may.include non-vglatile nmenory el enents such as
J hendr pLogk 8

flash frenory, red@bhl 1PRERPY TSR ) 20 may

programmable processor 10 having an execution pipeline 14,
a control unit 12 and instruction memory 16. Instruction
memory 16 holds instructions. to be executed by pipeline 14.
Instruction memory 16, shown in Figure 1 as included within
10 processor 10, may also be external to processor 10.
‘Control unit 12 controls the flow of instructions and data
through pipeline 14. During the processing of an
instruction, for example, control unit 12 may direct the
various components of pipeline 14 to decode the instruction
15 and correctly perform the corresponding operation. Control
unit 12 may also manage instruction memory 16 and typically
may perform other functions as well.
Instruction memory 16 typically includes volatile
memory such as static random access memory (SRAM). Memory
20 20, which is shown in Figure 1 as external to processor 10,
may include non-volatile memory elements such as flash
memory, read-only memory, or a floppy disk. Memory 20 may

also be included within processor 10. Pipeline 14 has



al so be included within processor 10. Pipeline 14 has 2 12 A %@pgmpo
02/ 48872 PCT/ USO01/ 47623 direct access 26 to instruction nmeno , all ow ng

i nstructi oMO 588 sent directly to pipeline 14 from instr RETUSAVNISADrYy 16
wi t hout intervention by control unit 12. Wen pipeline 14 fetches an
instruction, pipeline 14 5 tries to find the instruction in instruction
menory 16. The techni ques %F cribed bel ow allow for_instructjion menory 16
to be | oade lﬁFFﬁ'aFﬁgFFugtigﬁsﬁﬂﬁﬁﬁﬂ?ﬁ%ﬂﬂnﬂﬁﬂQ%ﬁ11?&%%%ﬁ9ﬁ}%@gins. Fr om
time to tinme, processor 10 undergoes a reset. A 10 reset sets pipeline 14
to a prescribégrﬁﬁﬁﬂ-énsvﬁiol e peddeshisrect] wride rmigesl ime esketfromst ruct i on
menory 16 |ikew se undergoes a reset. The reset may result in the |oss of
i nstructi ontnstonetdipn mestomyctliConwvitdnmrty itferverstiatcth o nsomByo beunest or ed
to instruction nenory 16 by is loading the instructions fromnenory 20 into

i nstructionl2menwhgnlpipbiarime 11y ifetidned i s dBvriec ] fadesh bt the 14
I nstruction nenory 16 fromnenory 20 by way of a direct nenory access

(DMA) 28, P{:PEEEn@olfiﬁgefth%mirﬂcs%ﬁbﬂ% IS UGN ANSo TR AT &CTT ON

menory 16 during the reset,

The techniques described below allow for instruction memory
16 to be loaded with instructions before instruction
fetching begins.
From time to time, processor 10 undergoes a reset. A
10 reset sets pipeline 14 to a prescribed state. While
processor 10 undergoes a reset, instruction memory 16
likewise undergoes a reset. The reset may result in the
loss of instructions stored in instruction memory 16.
Instructions may be restored to instruction memory 16 by
15 loading the instructions from memory 20 into instruction
memory 16. Normally instructions may be loaded into
instruction memory 16 from memory 20 by way of a direct
memory access (DMA) 28. Pipeline 14 does not fetch new
instructions from instruction memory 16 during the reset,
20 but may be ready to fetéh instructiohs from instruction
memory 16 following the reset. Fetching instructions
following the reset may be inefficient, however, because

the instructions are not located in the newly-reset



20 but may be ready to fetch instructions frominstruction nenB Y.
followng the reset. Fetching instructions follow ng the r ddef é&gﬁge
i neffici elWOWRd¥E¥er, because the instructions are not | ocRCEUSIMHTSIRE
new y-reset 3 12 AUG 2005 WD 02/48872 PCT/ US01/ 47623 instruction nmenory
16, and the instructions nust be obtained fromnenory 20. The techni ques
descri bed below inprove efficiency by suspending instruction fetching

until i nstinstiwe: benongmdeyi 16, 0aded th it stiraens ohs GRINY He Unit 12
i ncludes reset logic 18. Reset logic 18 may al so be separate from control

unit 12.  \¥ewe PiOgesssh H8mBRLens .a Hesetie Al sbicfe3.crkq.isl:alcjeié:Lib\(,;‘egl.o;v)/‘s}c a

reset in progress is set and sfored in a nenory enment,

egi ster. Thi Bt . swhich,w | i.scussed 10 .i.n nD etail bel.ow as
'r'Rgset _Si gnlg'i‘p?r%%?gle%%%gﬁecg \k/\)/;yeﬁl‘]s?)%g F‘é‘@etm(?fdcrﬁlrca:&é’& etEyng until
term nated., As, shown in Figure 1, Reset _Signal 50 is a reset signa
generated B eFRAreH ﬂ?§82¥sgﬁ i@,igﬁééﬁag come from for exangle, an

event controller_or_another processor cooperating with 3.5 processor 10.
Reset SPgnal 50 FRyF+eusrt 1ir septred vaisnfile ing atesads eltogifc shfst ens
cooperating with
Reset logic 18 may also be separate from control unit 12.
When processor 10 enters a reset, a flag bit indicative of
a reset in progress is set and stored in a memory element,
such as a register. This flag bit, which will be discussed
10 in more detail below as “Reset Signal” 50, is cleared when
the reset of processor 10 is terminated. As shown in
Figure 1, Reset_Signal 50 is a reset signal generated
external to processor 10, and may come from, for example,
an event controller or another processor cooperating with
15 processor 10. Reset_Signal 50 may result from, for
example, a general reset of systems cooperating with
processor 10. Although not shown in Figure 1, Reset_Signal
50 may be distinguished from the reset signal supplied to
processor 10, which may initiate a reset service routine.
20 Reset_Signal 50 is received by reset logic 18. Reset logic
18 also receives a signal 30 that indicates that

instructions are to be loaded into instruction memory 16.

Signal 30 will be discussed below as “IM_Init” signal 30.



processor 10. Al though not shown in Figure 1, Reset-Signal gp &ﬁﬁgﬁe
di stinguished fromthe reset signal supplied to processor 1 ,A [ may
initiate aVPI2B87ervice routine. 20 Reset _Signal 50 is red®GT/EPIH6Beset

| ogic 18. Reset logic 18 also receives a signal 30 that indicates that

I nstructions are to be loaded into instruction nenory 16. Signal 30 wll
be di scuss b%#ﬁyﬂﬁi "IMInit" sign 30. 4 12 AUG 2005 WD 02/48872

PCT/ US01/ 4 PBUPutE I LG ﬁg‘? 9 @h exherded nheset eskgnai gnal

di scussed bel ow as "Ext_Reset_Signal" 24, which controls fetch requests to
i nstruct i ot ifERSed dHlowi el ket Resqpeti dhalRedet @hiohl contielset
fetch requests are 5 suspended, and when Ext Reset Signal 24 is cleared,

fetch reqiettch coquasts 0 ginet Aichbos merdg nb6 dbpgs Avel YWen1 pr ocessor
10 is placed in ordinary reset node, as designated by reference |ine 52,

Reset _Si gnailhea) Fxt aossst esh gl i 24li cat ost f hedté9 Pegeess9rad is in an
ordinary reset node. When processor 10 conpletes resetting operations,

Reset _Signalusplerided ClAfd Sbher@SELeSRENGE 085 By~ T ©F £T £0CL1 LLPEaD4retbn
instruction nenory 16 is to be loaded, I'MInit 30 is set.
requests commence.

Figure 2 shows a timing diagram. When processor 10 is
placed in ordinary reset mode, as designated by reference
line 52, Reset_Signal 50 is asserted and indicates that

10 processor 10 is in an ordinary reset mode. When processor
10 completes resetting operations, Reset Signal 50 is
cleared, as designated by reference line 54. If
instruction memory 16 is to be loaded, IM Init 30 is set.
Once resetting operations are completed (54), instruction

15 memory 16 is loaded (55). IM Init 30 remains set until
loading of instruction memory 16 has been completed, then
IM Init 30 is cleared, as designated by reference line 56.

Ordinarily, pipeline 14 is ready to fetch instructions
immediately after resetting operations are completed (54).

20 When pipeline 14 is ready to fetch instructions,
instruction memory 16 is usually not ready, and will not be

ready until instructions are loaded from memory 20. When

instruction memory 16 comprises SRAM, for example, an



Once resetting operations are conpleted (54), instruction 1 r g6 is
it 30 remains set until |oading of instruclion nenory

has been é%ﬂﬂpg?%ﬁ then IMInit 30 is cleared, as desi gnaPetUBY1/4762%r ence

| oaded (5

line 56. Ordinarily, pipeline 14 is ready to fetch instructions
i medi ately after resetting operations are conpleted (54). 20 Wen pipeline

14 is ready to fetch instructions, instruction menory 16 is usually not

16

ready, and WGstryetion Ordau§rth|Canngtrbetﬁ@mshadbnypﬁgkﬁﬂnynmmnnry 20.

When instruction nmenory 16 conprises SRAM for exanple,
WO 02/ 4887 irRCTY US4/ #628ubhibnutsi dnadedi dartid Y neanmett ke e 1y,
pi peline 14 until the instruction is |loaded into instruction nenory 16.
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ngcaszetﬁdau@ﬂgesé&chomq&béugt iteN i MRPRH th® nhintdho B X tiendedk K eset

Reset _Si gnal

10 i s reset 0 K be
ExtI Reset S‘%’%}%é’%g 39|@§lagetsa' E&uﬁegmﬁe gnng’?igé%ll s 4§el% arde q“c?Sts

Ext Reset _Si
Ext _Resd&t

|_24 | when | M Wh
et ot Rebur Bhria PEBPo PEEcRO ot ERBERE Al ARE M on

menory 16 commence.

10

15

20

instruction memory 16 is being loaded. Ext_Reset Signal 24

is set when Reset_Signal 50 is set (52), and
Ext_Reset_Signal 24 is cleared when IM Init 30 is cleared
(56) . When Ext Reset_Signal 24 is cleared (56), fetch
requests to instruction memory 16 commence.

Figure 3 illustrates an embodiment of reset logic 18.
The logic shown in Figure 3 is exemplary and is not
intended to limit the scope of the invention. The output
of reset logic 18, Ext_Reset_Signal 24 controls the fetch
requests of pipeline 14 by suspending fetch requests as
long as Ext_Reset Signal 24 is asserted. The inputs to
reset logic 18 are Reset_Signal 50 and IM_Init 30.

When processor 10 begins reset.operations,
Reset_Signal 50 is asserted. Reset_Signal 50 is stored in
a memory element, such as register 60. As long as

processor 10 is in ordinary reset mode, Reset_Signal 50 is

asserted. When processor 10 completes reset operations and

ordinary reset mode ends, Reset_Signal 50 is cleared. OR

fetch requests 5 are suspended whi'l e processor



Figure 3 illustrates an enbodi nent of reset logic 18. The Igg CU w\n I n
Figure 3 is exenplary and is not intended to limt the sco il q

i nventi on. WHR/882put of reset logic 18, Ext_ Reset Signal E‘Z(T/E&i'{-lﬂéﬁs t he
fetch is requests of pipeline 14 by suspending fetch requests as 1|ong as
Ext _Reset_Signal 24 is asserted. The inputs to reset logic 18 are
Reset-Signal 50 and IMInit 30. When processor 10 begi ns reset operations,

Reset _Si gnagate 62 asseriesd thides @xtSiRgst 30 gra1Stor d 11N b2 Q o JTHEY Y
el ement, such as register 60. As |ong as processor 10 is in ordi nary T eset

mode, Reset aSHOBape3Anics 1425841 @bt W&rhrprﬁf%%&%&ftﬂ&sco@ﬂ elt 3_1 .

operations and ordinary reset node ends, Reset_ Signal '50 1 s. c eare

12 AUG 2005g¢ ¥&:-0 §§125BCEQQ§Q%{47623 gate 62 assures that
Ext _Reset S| gnal % 6 be asserted and pi pel i ne 14 will not fetch

i nstructions, eas %{2 J:R set nal §g cle CR ate 62 further
assures that mhe |ﬁ§tﬁuc St UA58R ng t he
ordinary reset, Ext R set ,Si gnal 24 mnll remai n asserted until the | oading

i's conpliet HEMAKREN 1PndCAGERT% P GRIRST EOld QHa T afimary reset,

Ext_Reset Signal 24 will remain asserted until the loading
is completed. When instruction memory 16 loading is not
desired, i.e., when IM Init 30 is not asserted,
Ext_Reset_Signal 24 follows Reset Signal 50 and

10 consequently pipeline 14 does not enter an extended reset
state. When, however, IM Init 30 is asserted while
Reset_Signal 50 is asserted and before Reset_Signal 50
clears, Ext_Reset_Signal 24 does not follow Reset Signal
50, and will not clear until IM Init 30 clears.

1s When IM Init 30 is asserted while Reset_Signal 50 is
asserted, IM Init 30 has no immediate effect upon
Ext Reset_Signal 24. Falling edge detector 64 senses
Reset_Signal 50, and generates a voltage low output 74
until Reset_Signal 50 is cleared. When Reset_Signal 50 is

20 cleared, falling edge detector 64 produces a voltage high
signal 74 for one clock cycle. The voltage high signal 74
and asserted IM Init signal 30 result in a voltage high

signal 70 from AND gate 76, which in turn results in output



desired, i.e., when IMinit 30 is not asserted, Ext_Reset_jiﬁgﬁEeﬁ%
foll ows Reset-Signhal 50 and 10 consequently pipeline 14 doe er an
ext ended ™MQE8Y488I2 ate. When, however, IMinit 30 is assert RCTHSA147623
Reset _Signal 50 is asserted and before Reset:Signal 50 clears,

Ext _Reset _Signal 24 does not foll ow Reset-Signal 50, and will not clear
until IMIgit 30 clears. 15 Wien IMInit 30 is asserted while Reset_Si gnal
50 is assgktgg,o 198TS éh)QQ%FQKP#QHWHﬁﬁﬁﬁa¥9¥%§EeLRkEP etpWes8? sfgna
24. Falli naRedge det ect or 64 senses Reset_SizgnaI 50, and generates a

vol t age | okRog@f&t 8P4 isympnlikd dio SRyratsbls keemirg. When Reset Signal
50 is 20 cleared, falling edge detector 64 produces a voltage high signal
74 for oneEsko®eseyc|Sd.gribie ddhiiage dvegh hounght Hdseansigusrsednhidl | nit
signal 30 result in a voltage high signal 70 from AND gate 76, which in

turn resul beehn cQeaped.7 Th AR, WR B8, H%N@&é%&@zﬁz%fo‘c R
gate 80 going high. The voltage high output 82 o gate 80 is applied to

oS 2RSS P oI, SN, 07 Rt 958b0
cycle by register 84 and is fed back to AND gate 78.
Output 72 of AND gate 78 remains high as long as IM_Init 30
is asserted. When IM Init 30 is cleared, output 72 of AND
gate 78 and output 82 of OR gate 80 go low. Consequently,
10 both inputs to OR gate 62 are low, which results in
Ext_Reset_Signal 24 being cleared.

Figure 4 shows an exemplary pipeline 14. Pipeline 14
has five stages: instruction fetch (IF), instruction decode
(DEC), address calculation (AC), execute (EX) and write

15 back (WB). Instructions are fetched from instruction
memory 16 during the first stage (IF) by fetch unit 90 and
are decoded 92 during the second stage (DEC). At the next
clock cycle, the results are passed to the third stage
(AC), where data address generators 96 calculate any memory

20 addresses to perform the operation. During the execution

stage (EX), execution unit 98 performs the specified

operation such as, for example, adding or multiplying two



5 CR gate 80 is captured by register 84, is del ayed one cl 09< %cwby
register 84 and is fed back to AND gate 78. Qutput 72 of AN 66&

remai ns hi Y %8 Bng as IMInit 30 is asserted. When | M | niPCTAIS01/47623
cleared, output 72 of AND gate 78 and output 82 of OR gate 80 go | ow.
Consequently, 10 both inputs to OR gate 62 are low, which results in

Ext Reset _Signal 24 being cleared. Figure 4 shows an exenplary pipeline 14.
Pi pel i ne 14nunbers$i veDytraggs thienstinadt istageet @B)(| Mhe imsdulues iy desode
(DEC), address calculation (AC), execute (EX) and wite is back (WB).

| nstructi onsrateefiebabrdtbr pemolyt ROCORo RRIGY \rekfi i ddie first stage
(I'F) by fetch unit 90 and are decoded 92 during the second stage (DEC). At

the next clock ryske, 1bBecr 88Ulhipranie sPaste Rt e oy dzét@cgeféfé%’
sses (0}

where data address generators 96 cal culate any nemory 20 addre

perform the,Qpergpi ongxg;gg'bggt_t Iggggéqﬁlégisf}r%g&ﬁt%%%néﬁ@ %e&’éq%gi)%‘f unit 98

perforns the specrfie eratron-suc
nultiplying.tmg 89@2 AUG_2005 , 02/ 48872 PCT/ US01/ 47623 nunbers. During
the final stRFETEGBFOREhETPRSIPEEINAF1OR MEMA%Yert Srac k¥R GREnORSESD or to

data regi sters 100.
units may include one or more elements that may be

regulated by Ext_Reset_Signal 24. Ext_Reset Signal 24 may,
for example, enable or disable the request logic that
allows instructions to be fetched from instruction memory

10 16, or may enable or disable an instruction register.

Figure 5 is a flowchart illustrating an embodiment of

the techniques described above. When processor 10 is
placed in reset mode (90), processor 10 asserts
Reset_Signal 50 (92). Asserting Reset_Signal 50 results in

15 the asserting of Ext_Reset_Signal 24 as well (92). Once
reset operations are completed, Reset Signal 50 is cleared
(94) . When Reset_Signal 50 is cleared, reset logic 18
senses whether IM Init 30 is asserted (96). When IM Init
30 is not aéserted, Ext_Reset_Signal 50 is cleared (108)

20 and instruction fetching commences (110). When IM Init 30
is asserted, however, instruction fetching is disabled
(98). Processor 10 optionally may disable interrupts (100)

to prevent an interrupt handler from initiating fetching



Reset |l ogic 18 supplies Ext Reset Signal 24 to fetch wunit 99. 205

Ext Reset _Signal 24 reqgulates the fetching of 5 instructions ﬂrﬁ%ﬁ

i nstructi owOonenssi2 16. Typical fetch units nmay include onepot/uso1/€623

el enents that nay be regulated by Ext Reset Signal 24. Ext_Reset_ Signal 24
may, for exanple, enable or disable the request logic that allows

i nstructions to be fetched frominstruction nenory 10 16, or may enabl e or
di sabl e anbefstraickdoaninggp§t énstricgipe Seimsryg flibowaioant iisl lossdplaiigry. an
enbodi ment of the techni ques descri bed above. Wen processor 10 is placed

in reset miter AYadrgcessonstOuassent femBeget 65i(a02) 38 &1 ASIErting
Reset _Signal 50 results in 15 the asserting of Ext Reset _Signal 24 as well

(92). ChCGIM*%%ﬁtQP@rﬁéleDé 268 ¢oomhete gRgl eared
(94). When Reset _Signal 50 |g cl egredb reggF th E%sg§g§%> %%ther | M

Init 30 9

EQ{tRese{S %Rﬁa E%r§s§%|%§$§§ blég?%§0 %iﬁggkﬁa igh%ﬁeéghﬁﬁg conmences
110 Wh IMI t t t f et chi

GO AneRy bl 2a)t SyBRER: eﬁﬁsﬂsgmﬁsiaﬂéﬁé“%‘@% At to

prevent an |nterrupt handler frominitiating fetching 9 12 AUG 2005
and instruction fetching commences (110). The first

fetched instruction may be, for example, the first
instruction of a reset service routine.
A number of embodiments of the invention have been

10 described. For example, a method of resetting a processor
‘has been described, in which fetch requests are disabled
when the processor undergoes a reset, and remain disabled
when the instruction memory is being loaded. The processor
may be implemented in a variety of systems including

15 general purpose computing systems, digital processing
systems, laptop computers, personal digital assistants
(PDA’s) and cellular phones. In this context, the
resetting techniques discussed above may be readily used to
improve processor performance. In such a system, the

20 processor may be coupled to a memory device, such as a
FLASH memory device or a SRAM device, that stores an

operating system and other software applications. These

10



WO 02/ 48872 PCT/ US01/ 47623 before | oading of instruction naggr Gl?ngloz) i's
conpleted. When |oading of instruction nenory 16 (102) is ﬁgbe ed
IMInit 3WQ824#88%xred (104) . Interrupts, if disabled (108fT 147623
re-enabl ed (106). Ext_Reset_Signal 50 is 5 cleared (108), which enables
instruction fetch requests, and instruction fetching comences (110). The
first fetched instruction may be, for exanple, the first instruction of a
reset serviagd ehidmemnbddimdrets afrenhadiireniise cdcdpe dHviEne i Dol hewendeen

i 0 described. For exanple, a nethod of resetting a processor has been
descri bed, chniwhich fetch requests are disabled when the processor
undergoes a reset, and renmain disabled when the instruction nenory is
bei ng | oaded. The processor nay be inplenented in a variety of systens
including is general purpose conputing systens, digital processing

systens, |aptop conputers, personal digital assistants (PDA s) and

cel lul ar phones. In this context, the resetting techniques discussed above
may be readily used to inprove processor perfornmance. In such a system
the 20 processor nmay be coupled to a nenory device, such as a FLASH nenory
device or a SRAM devi ce, that stores an operating system and ot her
software applications. These

11



10 12 AUG 2005 WD 02/ 48872 PCT/ US01/ 47623 and ot her enbodi ments are within
the scope of the followng clains. 11 12 AUG 2005 CLAIMS 1. A nethod for

resetting a processor conprising: entering a reset node; 5 igagh$ﬂg§n
instruction nmenory associated with the processor; responsive#“t reset

node and | oading the instruction menory, sending an extended reset signal
toa fetch unit of a pipeline, the extended reset signal having 10 a
| onger duration than a reset signal; and responsive to the extended reset
signal, suspétidthg instruction fetches fromthe fetch unit of the pipeline
to the instruction memory until the extended reset signal is de-asserted
and the instruction menory is |oaded. 15 2. The method of claim1 further
conprising: receiving an instruction nmenory |oading signal; and
1. A method for resetting a processor comprising:
entering a reset mode;
5 loading an instruction memory associated with the
processor;
responsive to the reset mode and loading the
instruction memory, sending an extended reset signal to a
fetch unit of a pipeline, the extended reset signal having
10 a longer duration than a reset signal; and
responsive to the extended reset signal, suspending
instruction fetches from the fetch unit of the pipeline to

the instruction memory until the extended reset signal is

de-asserted and the instruction memory is loaded.

15
2. The method of claim 1 further comprising:
recelving an instruction memory loading signal; and
loading the instruction memory while the instruction
memory loading signal is asserted.
20

3. The method of claim 1 further comprising:
asserting the extended reset signal;
suspending instruction fetches when the extended reset

signal is asserted;

12



| oadi ng the instruction nmenory while the instruction nenory |oading signal
is asserted. 20 3. The nethod of claim 1l further conprising: asserting t he
ext ended reset signal; suspending instruction fetches when t %%8@@333
reset signal is asserted; 12 12 AUG 2005 de-asserting the ext eset
signal; and fetching instructions fromthe instruction nenory. 4. The
nmet hod of clain13 further conprising: 5 receiving a reset signal; and
receiving an ins ctlon menory | oading signal; wherein the extended reset
signal is assert e theaxts resetectignal arrhshen t he
i nstruction nmenory Ioadlng signal is received. 10 5. The nethod of claim4
wherein the extditfehimssetnstsiuptaions ftewartde virettuet i@satersdgnal i s
cl eared and when the instruction nenory |oading signal is cleared. 15 6.
The nethod of claim1 wherein suspending instruction fetches conprises
di sabling instruction request logic in

4, The method of claim 3 further comprising:

5 receiving a reset signal; and
receiving an instruction memory loading signal;
wherein the extended reset signal is asserted when the
reset signal is received and when the instruction memory

loading signal is received.

10
5. The method of claim 4 wherein the extended reset
signal is cleared when the reset signal is cleared and when
the instruction memory loading signal is cleared.

15 6. The method of claim 1 wherein suspending instruction

fetches comprises disabling instruction request logic in

the pipeline.

7. The method of claim 1 wherein suspending instruction
20 fetches comprises disabling an instruction register in the

pipeline.

8. A method comprising:

entering a reset mode;

13



t he pi peline. 7. The nmethod of claim 1 wherein suspending instruction 20
fetches conprises disabling an instruction register in the pipeline. 8 A
met hod conprising: entering a reset node; 13 12 AUG 2005 receil2i Adf
asserted signal indicating an instruction nenory is being |oaded with
instructions; responsive to the asserted signal, disabling a pipeline from
fetching instructions fromthe instruction 5 nenory and disabling
interrupts to prevent an interrupt handler frominitiating fetching before
| oadi ng of the HFRYUT AN MHBINLSS TicHt etieicatdine sypnsidferyerion
de-assertion of the asserted signal, which indicates |oading of the
i nstructi omamganyr yid el omedaddyi@nalidtrpatiiens pel i ne to fetch
instructions from the instruction nmenory and enabling interrupts. 9. The
met hod of cl ai m@aphersive dicatie ngpddrecqul peidmeel , fdiadletwdhiag
instructions conprises disabling instruction 15 request logic in the
pi pel i ne. Kipelhegrethed fft o aidn Shaheral vl sehin tthd hghdi Aetd 1sh
5 memory and disabling interrupts to prevent an interrupt
handler from initiating fetching before loading of the
instruction memory is completed; and
responsive to de-assertion of the asserted signal,
which indicates loading of the instruction memory is
10 completed, enabling the pipeline to fetch instructions from

the instruction memory and enabling interrupts.

9. The method of claim 8 wherein disabling the pipeline
from fetching instructions comprises disabling instruction

15 request logic in the pipeline.

10. The method of claim 8 wherein disabling the pipeline
from fetching instructions comprises disabling an
instruction register in the pipeline.
20
11. A method comprising:
receiving a reset signal at a processor;
receiving an instruction memory loading signal at the

processor;

14



fromfetching instructions conprises disabling an instruction register in
the pipeline. 20 11. A nethod conprising: receiving a reset signal at a
processor; receiving an instruction nenory |oading signal at the Augc 2008
processor; 14 12 AUG 2005 generating an extended reset signal as a result
of the reset signal and the instruction nenory |oading signal, said
generating conprising asserting the extended reset signal in the processor
when the reset signal is received 5 at the processor, the extended reset
si gnal havi ng a93¥Fét Inguradt ioH-ansad tifeatesEiOA g @ arrPwendthghehe
extended reset signal to a fetch unit of a pipeline in the processor. 10
12. The netdesetofsidrg imarid witer elins ttthe tebxire mbswb me sletad isiqyrealgniasl ¢l ear ed
when the instruction nmenory |oading signal is cleared. 13. The nethod of
claim 11 f wailkegeremet iSing euspendid g s ddrtingt rdied it dretaeheseadien t he
extended reset signal is asserted.
signal in the processor when the reset signal is received
5 at the processor, the extended reset signal having a longer
duration than the reset signal; and
sending the extended reset signal to a fetch unit of a

pipeline in the processor.

10 12. The method of claim 11 wherein the extended reset
signal is cleared when the instruction memory loading

signal is cleared.

13. The method of claim 11 further comprising suspending
15 instruction fetches when the extended reset signal is

asserted.

14. The method of claim 13 wherein suspending instruction
fetches comprises disabling instruction request logic.

20
15. The method of claim 13 wherein suspending instruction

fetches comprises disabling an instruction register.

15



14. The method of claim 13 wherein suspending instruction fetches conprises
di sabling instruction request logic. 20 15. The nethod of claim 13 wherein
suspendi ng i nstruction fetches conprises disabling an instruqﬁ%g& reai ster
15 12 AUG 2005 16. The nethod of claim 11 further conprising B he
instruction nmenory when the instruction nenory |oading signal is received.
5 17. An apparatus conprising: a first input adapted to receive a reset
signal; a seco&ﬂligﬁgﬁﬁggapted to receive an instruction _nenory |oading

signal ; an Wut pdthe £Tid@in Yodptedian awPrising i Igpdingddwnd
input and output, adapted to provide an extended reset signal to the
out put basadSHFUdd ate seMasiy ridlerarfdia g siatuicini arenmeryorioadioegli ng
signal, the circuit asserting the extended reset signal when the reset
signal is reegmiadeds theecivegli t 15 cl earing the extended reset signal when
the instruction nenory |oading signal is cleared. 18. A system conprising:
5 17. An apparatus comprising:
a first input adapted to receive a reset signal;
a second input adapted to receive an instruction
memory loading signal;
an output; and
10 a circuit coupled to the first input, second input and
output, adapted to provide an extended reset signal to the
output based on the reset signal and the instruction memory
loading signal, the circuit asserting the extended reset
signal when the reset signal is received, the circuit

15 clearing the extended reset signal when the instruction

memory loading signal is cleared.

18. A gystem comprising:
a static random access memory device; and
20 a digital processor coupled to the static random
access memory device, the digital processor configured to
fetch instructions from an instruction memory,
wherein the digital processor includes reset logic

adapted to send a signal to a pipeline of the digital

16



a static random access nenory device; and 20 a digital processor coupled to
the static random access nenory device, the digital processor configured
to fetch instructions froman instruction nenory, wherein the digital
processor includes reset logic adapted to send a signal to a DiAygl 2008 of
the digital 16 12 AUG 2005 processor to disable fetching by the digital
processor when the instruction nmenory undergoes instruction |oading, and

the digital processor is_further_ adapted to disable interrupts when the
i nstruct | o@’%&?ﬁ%%ﬁc% ke AREGIHAT &Y ITRRiHgitel PreesaqRmREn ¢l ai m

18, further conprising a non- volatile menory coupled to the instruction
nmenory adapthed I1nsF qusdd atheéngmesty idesigasshomet o et dicerdirg rewet | ogi ¢
is adapted to disable fetching by the pipeline of the digital processor
when i nst r ks ohigitarle dwsadstbdyr dra thetier wolattidde trenbirgalile t he
instruction menory. 15 20. The systemof claim 19 wherein the reset |ogic
is adapt edriterengse wieirchilg instdhe pigeaonf dierjdid al processor
after instructions are |oaded to the instruction

5 instruction loading.

19. The system of claim 18, further comprising a non-
volatile memory coupled to the instruction memory adapted
to load the instruction memory;

10 wherein the reset logic is adapted to disable fetching
by the pipeline of the digital processor when instructions
are loaded from the non-volatile memory to the instruction

memory .

15 20. The system of claim 19 wherein the reset logic is
adapted to enable fetching by the pipeline of the digital
processor after instructions are loaded to the instruction

memory .

20 21. The system of claim 18 wherein the instruction memory

comprises static random access memory.
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menory. 20 21. The system of claim 18 wherein the instruction nenory
conprises static random access nenory. 17 12 AUG 2005 22. The net hod of
Claim1, further conprising disabling interrupts to prevent an interrupt
handl er frominitiating fetching before |oading of the instfy2@ugomgrenory
is conpleted. 5 23. The nethod of Caim1l1, further conprising enabling the
fetch unit of the pipeline to fetch existing instructions fromthe

i nstruction e when the instruction nmenory is not |oaded with new

i nstructi 0%52 an%ré?‘/e &S 0 1(53312"‘41.m Fhe IYdhah ot shns, digakkking t he

pi peline having direct access to the instruction nenory to allow

i nstruct i oA HSFHP Hettch@F (ardctay Mtanmurh maadler reram yinitol athiag

pi peline without intervention by a control unit of 15 the digital
processor. fESching Moo dfoasdiaiondlfl,t Heuritrtserrucdnipori siemgpxi siabl i ng
interrupts to prevent an interrupt handler frominitiating fetching before
| oadi ng of camglrsteducti on nenory is

5
23. The method of Claim 1, further comprising enabling the
fetch unit of the pipeline to fetch existing instructions
from the instruction memory when the instruction memory is
not loaded with new instructions after a reset.

10

24. The system of Claim 18, wherein the pipeline having
direct access to the instruction memory to allow
instructions to be fetched directly from instruction memory
to the pipeline without intervention by a control unit of

15 the digital processor.

25. The method of claim 11, further comprising disabling
interrupts to prevent an interrupt handler from initiating
fetching before loading of an instruction memory is

20 completed.

26. The apparatus of claim 17, further comprising an

interrupt handler that is prevented from initiating

18



20 conpleted. 26. The apparatus of claim 17, further conprising an
interrupt handler that is prevented frominitiating 18 12 AUG 2005 fet chi ng
before | oading of an instruction nmenory is conpleted. 27. A system
conprising: 5 a first input adapted to receive a reset signall2 AG&8%nd

i nput adapted to receive an instruction nenory |oading signal; an output;
a circuit coupled to the first input, second input and 10 output, adapted
to providef?n xt ended reset signal to the output based on the reset

si gnal and 49N % YRABIME o Agsigraiion enemE s asserting
the extended reset signal when the reset signal is received, the circuit
cl earing tFempdeEfged reset signal when the instruction 15 nenory | oadi ng
signal is cleared; and volatile nmenory operative to store instructions;
and pi peline operative to fetch instructions fromthe volatile nenory
and operative to receive the extended reset signal.
27. A system comprising:
5 a first input adapted to receive a reset signal;
a second input adapted to receive an instruction
memcry loading signal;
an output;
a circuit coupled to the first input, second input and
10 output, adapted to provide an extended reset signal to the
output based on the reset signal and the instruction memory
loading signal, the circuit asserting the extended reset
signal when the reset signal is received, the circuit
clearing the extended reset signal when the instruction
15 memory loading signal is cleared; and
a volatile memory operative to store instructions; and
a pipeline operative to fetch instructions from the
volatile memory and operative to receive the extended reset
signal.
20

28. The system of claim 27, wherein the volatile memory

comprises static random access memory.
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20 28. The system of claim 27, wherein the volatile nmenory conprises static
random access nenory. 19 12 AUG 2005 29. The system of claim 27, wherein
the system conprises a digital pipeline processor. 30. The syﬁéen1o | ai m
27, further conprising an interrupt handler prevented fromi tAYGt
fetching before loading of the volatile nenory with instructions is

conpl eted. 20

29. The system of claim 27, wherein the system comprises a

digital pipeline processor.
30. The system of claim 27, further comprising an interrupt

5 handler prevented from initiating fetching before loading

of the volatile memory with instructions is completed.

20



