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PROCESSOR TECHNI CAL FI ELD The present invention relates to a digit 'ﬁﬁﬁmﬂz
processor and, nore particularly, to one that shows the effect mhen applled
tto a servo control of an optical disk apparatus. BACKGROUND ART Figure 9 is
a diagramillustrating the construction of a servo control devi

conventional optical disk apparatus. In this optical disk appaﬂﬂﬂ@“@WEMMMﬂ“

rrefl ected |ight of a |aser beam which faced on the disk recor
through a field lens 93 installed in an optical pickup 92 and whi ch'*'&"

emtted, is enployed so as to reaggotikrept@nrecorded in an optw@al di sk 91.

The quantity of light of the reflected |ight detected by errplj mmm”mmr

such as a photo detector 94 is converted fromanal og data to
by an A/D converter 95 and is inputted to a digital signal processmi6.

Wiil e the quantity of |ighprefrhahe steiaec treddrsglir detected varies
I nfl uenced by the disk rotations, external vibrations, or the like, the

gquantity of |ight of the refl ect ed light has to be kept at a large val ue so
as to read out data correctly. To realize the sane, it is necessary to
perforfraufpeps £@RELHOI and a tracking control. A 0 6 JUN 2002

The present invention relates to a digital signal processor
and, more particularly, to one that shows the effect when applied

to a servo control of an optical disk apparatus.

BACKGROUND ART

Figure 9 is a diagram illustrating the construction of a servo
control device in a conventional optical disk apparatus.

In this optical disk apparatus, a reflected light of a laser
beam, which faced on the disk recording surface through a field lens
93 installed in an optical pickup 92 and which is emitted, is employed
So as to read out data recorded in an optical disk 91. The gquantity
of light of the reflected light detected by employing a sensor such
as a photo detector 94 is converted from analog data to digital data
by an A/D converter 95 and is inputted to a digital signal processor
96. While the quantity of light of the reflected light detected
varies influenced by the disk rotations, external vibrations, or the
like, the quantity of light of the reflected light has to be kept
at a large value so as to read out data correctly. To realize the
same, it is necessary to perform a focus contr¢l and a tracking

control.



2 The focus control ig to control the field | ens against the surface JUN 2002
defl ection of the disk so that a distance between the field | ens 93 06
installed in the optical pickup and the disk recording surface should be
kept in the constant and that the disk recording surface should be |ocated
within the depth of focus of the |laser. The tracking control is one that
controls the field | ens 93 agai nst decentering of the disk so that the
optical spot should scan on the track correctly. The focus control and the
tracking control are realized by detecting a focus error signal and a
t racki Lo Si ach,r j V. epyr -her. n si ng
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and driving the | ens by signal's passing t A converters 97C
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signal processor whjch co risgskgmo arithnetic devices and perfgrns 3
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reference to figure 7. In figure 7, reference nunerals 11 and 12 denote
arithﬁ€ﬁ359$%ﬂ(ﬁﬁﬂmrﬁ%%rﬁ?fggcﬂéﬂo%éghém ERLEIHATIRGs @ ket sl X IViRAd 16

denote program nenory areas, nunerals 15 and 17 denote arithnetic | ogic
amount and a ttracking driving amount by digital operations, and

driving the field lens 93 by signals passing through D/A converters
97C and 97D, respectively. As servo controls required for the optical
disk apparatus, there are a spindle control which controls a spindle
motor 98 for rotating the optical disk, a traverse control for driving
the optical pickup 92, and the like, other than the focus control
and the tracking control.

As a construction of the digital signal processor which
performs the servo control in a conventional optical disk apparatus,
there is a method disclosed in Japanese Published Patent Application
No. Eei. 10-255283, entitled as "A control method of an optical pickup
and an optical disk apparatus". 1Inthis prior official report, there
is disclosed the construction of a servo system in the optical disk

device having a CPU as a main arithmetic device and a DSP as an
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units "AZU', nuneral ﬁ8 denotes a task list, nunmeral 19 denotes an external
start-up factor, nuneral 70 denotes a processing pointer A nuneral 31§ JUN 2002
denotes a program counter, numeral 22 denotes an instruction decoder,
Aumeral 23 denotes a program halt notifgcation signal, numeral 24 denotes a
term nation status storage register, and nuneral 25 denotes a processing
demand generation circuit. The arithnetic device 11 and the arithnetic
device 12 are connected each other by the external bus 13, and it is
possi ble that the arithnetic device 11 should refer to the internal

regi st eduof ) { ey afd 1 4HTRd ¢ e dRMiice WBichheupplémerts cekle\dme dhdnakass tdie

arithmetic logic unit 15 activated by a programstored in the program

Menory af ehith vardowdl edbRbeseglii MG otakHeSs & BadlidRt dr ofchens it @al
control, the traverse control, or the like. Simlarly, the arithnetic

devi ce derAd&0a PBKESoEESsBAI tAMBhECCPOTRAdURKE DEPOREKALEdnAY 1§ .Pr Ogr am
stored in the programnenory area 16, and cal cul ates a 0 6 JUN 2002 4

driving val ugfe fegdegk£0) aheoﬁesﬂﬁieigﬁ&rekgiwﬁ E&aﬁﬁinglr%@srsgln wHidhe

| i ke. For exanple, a processing A whi is a focus cControl processing and a

processihig, B 3L hyd 83 t%\%‘i'iidqﬁe‘%?%% Und g:%%%%%h@ga | b A8 B RTE hChe

device 12 are previously transferred fromthe arithnmetic device 11 via the

ext er ngly, ous, 134 Ao éﬁ}te%ﬁwﬁsdwimt@@ 0 OGF AR ABADLY A £ hb-e NOJ €AY

. re
starting addresses of e processing A an e processing B are transterred
fromthe arithmetic device 11 to the task list 18 which is established in
the arithnetic

In figure 7, reference numerals 11 and 12 denote arithmetic
devices, numeral 13 denotes an external bus, numerals 14 and 16 denote
program memory areas, numerals 15 and 17 denote arithmetic logic
units "ALU", numeral 18 denotes a task list, numeral 19 denotes an
external start-up factor, numeral 70 denotes a processing pointer
A, numeral 21 denotes a program counter, numeral 22 denotes an
instruction decoder, numeral 23 denotes a program halt notification
signal, numeral 24 denotes a termination status storage register,
and numeral 25 denotes a processing demand generation circuit.

The arithmetic device 11 and the arithmetic device 12 are
connected each other by the external bus 13, and it is possible that
the arithmetic device 11 should refer to the internal register of
the arithmetic device 12. The arithmetic device 11 makes the
arithmetic logic unit 15 activated by a program stored in the program
memory area 14, and calculates driving values required for the
spindle control, the traverse control, or the like. Similarly, the
arithmetic device 12 also makes the arithmetic logic unit 17 operated

by a program stored in the program memory area 16, and calculates



device 12. The task Iﬁst 18 stores the starting addresses of respective
processi ngs and execution nodes of respective processings as a pair( § JUN 2002
respectively. The execution node indicates whether the correspondi ng
processi ng can be performed or not. Wen a high (hereinafter referred to as
"Hi" ) pulse is inputted to the external start-up factor 19 which is
generated at a constant period, the arithnetic device 12 is initialized so
that the processing pointer A 70 should indicate the head of the task I|i st
18. Further, O indicating no conclusion is set to the term nation status
StOra&?igfﬁgc€a2&es'ﬂé@@@dtf6¥htﬁé“id%ﬂstEG%Ek%lquhEetﬁQcEPﬁbeéoﬁﬁfoﬁgdreSS
stored in the task list 18 that is indicated by the processing pointer A 70
to thg,pERErameeounter 21. At this time, when the execution node
corresponding to the address indicated by the processing pointer A 70

indi cates "Opopealidipidcarabhbbbys9ingxeCulh9Rn e B 0gEssENGLAPiALEr IS
incremented by 1 and tries to copy the address of the follow ng processing

to the, PLOYE AHLCHN L rdtessinG B wHMNK 992, % AGAHY BIntRotNSrocessin

above-nenti oned operation, the programof the processing Ai’s actlvat%d and

is read eHb LQPHRE iR QAR ATEIPI Y rar gi‘e@r@ouyﬂ ntr%%rfeg%dprﬂgfignt‘.@% the
ecoder , the

processing Aread out Is Interpreted by the i1nstruction
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program count er reaches the term nation address of the processing and

the pérgteégma,ggt}éma tLueh OP?]LS. iM&v%‘}tosnggféxﬁa” iqndecgdery g2, the

arith ce I2 nmakes t instructidn déco 22 output the program
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pr ogr I'cat gna i'S ho e processing pornter A
70, t ritfyqti eyi he_i ndi tjgp t Lnat | he task
list %g"??%m he %P %cgéglﬁn%gigg (;%ntgi ﬁgcé)lr Jg?:ees%iaﬁogl aen%%?olﬁﬁgsé?gg&g?%%gi ng
addregs_of t pragessing,B.t.0 .t he,proaram cqounter 21. Therghy, the ogram
o 't hASEPGRedg g HF < CASK VA T BORFBPm i Trocbtag ngatenmss &
arithnetic e¥ice 12 rg§$ats simlar,_operations_faor al%.processingsnstored
in t hESPRERCFVEPHRY® Il Lo AEICF Rt Ehe T AT e T GREPSIo Sof * P hass+nas
processings_to the terpination,status storage register 24 when _all e
D ocedti Atabfe LETRFRRLAC Limo TR, EHRalcoRoOPRE i REAFE o UhpRReT EHE
term nation status storﬁﬁg;r%fister 24 offthe rithnet{c device 1 .imd
when BOFREFBALFAG I BACTHE EHY t TRt PE B&RTOE™RS i ndPtundBPeBx& HiBh of
t he processing IS se%, thg arithget,ic dexice,ll can q§£and %he arithnetic
devi céN¢FeLpatteEur8IGrpRIcER Ay HE UhPRAS P HNRUTH Hoh tRReS X B8RD AT st
18, englo¥ing t he processi ng depand generation circuit 25. K.
start-up factor 19 which is generated at a constant period, the
arithmetic device 12 is initialized so that the processing pointer
A 70 should indicate the head of the task list 18. Further, O
indicating no conclusion is set to the termination status storage
device 24. In addition, the arithmetic device 12 copies the address
stored in the task 1list 18 that is indicated by the prbcessing pointer
A 70 to the program counter 21. At this time, when the execution
mode corresponding to the address indicated by the processing pointer
A 70 indicates “0” meaning incapability of execution, the processing

pointer is incremented by 1 and tries to copy the address of the

following processing to the program counter 21.



0 6 JUN 2002 s Accord?ng to the so-constructed digital signal processor of
the optical disk apparatus, processings can be distributed such that tI*@lj 002
focus control and the tracking control which require high operating @pé g
are perfornmed by the arithnetic devicesl2 while the spindle control and the
traverse control which only require a | ow working speeds are perfornmed by
the arithnmetic device 11, whereby the arithnmetic device 11 can be realized
by an i nexpensive small sized circuit. However, according to the
construction of the above-described conventional digital signal processor,
when the ari haretidd mdetbcehd hbdernmdatibakd dpepitibnptile: gevgeemlPt sheul d
execute the processing C, the arithnetic device 11 has to nonitor the

t er m ngilricee sstidg P IisOraAGA Vg Stapid 34 rher it rfesd theg pirdgdapl MeDIiyNY
waiting time for the processing of the arithnetic device 12 at the
arithmatriee desvi cenkh,. Win extdPogdn APWhe poodé 8 Ngg Charéadi duti gure
8, when the execution demand for the processing Cis generated fromthe

ari t hmaiite rgpdteRl bl whe liadtheiAridhaetoaetter? cahe?arStRREEOEM Wi ¢ hRit
processing A, the arithnmetic device 11 has to be in a waiting state with
noni t oniTng st kpdreitidaid ofe 5t Gémistisd Of PGS LOMGIRI 24 until the arithnetic
devi ce 12 concludes the processing A and the processing B. Further, the

processing CwH&d twe Ghird r@r@&@st.swm sedrimylathd tePntihe talont Adelrie® s
device 11, can not be performed after the arithnmetic device 12 concl uded

the pr @Cfeﬁﬁlengrécéaglh fnr@ndittrﬁé %&b@r@hﬁhﬁ&@cﬁﬁ&f‘ﬁc&on Ls anputted tdUN
2002 In addition, it not possible to performthe processing C, for which

the prQeessidyk iscepsmndedotieemae aid t Appthgedeyi gevile WA Mdpéer EHBL i Ng
the processing A which is under execution by the arithnetic device 12. The

Pr esents igpyepidiath It dBUkE 22 SAkBAC! BRe ADASFEAT ANEY JUIRAI /B AHY sas of

its object to provide a digital signal processor which can renove

vl gt e e v ot e gp SRR i
signal 23 is notified to the processing pointer A 70, the arithmetic
device 12 changes the indication destination to the task list 18 from
the processing A to the processing B and copies the starting address
of the processing B to the program counter 21. Thereby, the program
of the processing B is activated to perform the processing B. The
arithmetic device 12 repeats similar operations for all processings
stored in the task list 18, and sets 1 indicating the conclusion of
the processings to the termination status storage register 24 when
all the processings are concluded.

The arithmetic device 11 monitors the termination status
storage register 24 of the arithmetic device 12, and when 0 indicating
that the arithmetic device 12 is not under execution of the processing
is set, the arithmetic device 11 can demand the arithmetic device
12 to execute a processing C which is not stored in the task list

18, employing the processing demand generation circuit 25.
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According to claim1l of the present invention, a digital signal processor
conprises: a main arithnetic device which generates a task demand dhd duN 2002
auxiliary arithmetic device which receives the task demand fromthe main
arithnmetic device and perfornms the taslg the auxiliary arithnmetic device is
prodded with a reservation processing register for setting a task fromthe
main arithmetic device even when the auxiliary arithnmetic device is
processing a task; a clear circuit for clearing the task stored in the
reservation processing register after the task set in the reservation
processing r eA-HidP Ry mRibcayd e d B damndad fanoprdie s of
arithmetic device is perfornmed after the auxiliary arithnetic device

term nactrf‘eg_o%'ﬂ@ctaﬁsdﬁ%!é‘ﬂbdﬁw,eEr%%%léﬁhg@- can He 8i8t#Ubudulls (@ Theieby,

it is possible to receive the task processing demand outputted fromthe

mai N ardHMBL L es AW dly 4HE audi Id@fdkidd t BaRELS1 whifer0 SN L0R248
device, wthout putting the main arithnetic device in a waiting state, and

to nmakeddie delpnded dsagkeald £f o 1 RE diAth B0 £ el OLE SR AT LT 2the 1@ e

whi ch B under execution performed by the auxiliary arithmetic device.

Accor digyg 4 £l AR ZoPfadde iy Wefﬂ%d}%l ik itdie cﬁ‘ll%’ t:@r%\ﬁ.'r@ low

processor as defined in claiml1, wherein the auxiliary arithnetic device
has a el j Ny £ i t eI EsTcRm] 4 QL fior 8 i ng
the pr (%(r:dezg{sllr{r% s I the traé lé%lfoérﬁ\s\ﬁ c%ﬁt‘ﬂ%énéy (%'cesstz‘{)c‘raiLgr'pidseq’r ectr%r%'c}e'd,"JﬁllteeoIj <By"
execut I tih 4 Wt hoet i i<GE P
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t he pﬂéy'égﬁéudgnent circuit. Thereby, it is possible to performthe task
demande romthe main arithmetic device to the auxiliary arithmetic device

0 2ccor danceaida,d hecletentined @id ackiiete esord g Lot tigg

present i nvention, 1i'nt gr'tal signal processor as defined In clarm
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the processifit AN PELL YRS {8k SerPRY L oML oL, AT %
status storage register 24, thereby resulting in a processing waiting
time for the processing of the arithmetic device 12 at the arithmetic
device 11. For example, as shown in a timing chart in figure 8, when
the execution demand for the processing C is ggnerated from the
arithmetic device 11 while the arithmetic device 12 is performing
the processing A, the arithmetic device 1l has to be in a waiting
state with monitoring the termination status storage register 24
until the arithmetic device 12 concludes the pracessing A and the

. processing B.

Further, the processing C, for which the processing is demanded
from the arithmetic device 11, can not be performed after the

arithmetic device 12 concluded the processing A and before it starts

the processing B.



Thereby, it is possible to performthe task, for the processing is_ de nd&%
fromthe main arithnmetic device with no waiting tine by 0 6 JUNI BUJRNo 2002
the auxiliary arithnetic device. BRIEF D ESCRI PTION OF DRAWNGS Figure 1 is
a block diagramillustrating the construction of a digital signal processor
provided with a reservation processing register according to a first

enbodi nent of the present invention. Figure 2 is a timng chart of the
digital signal processor which is provided with the reserv processing

regi ster according to the first enbodi nent’ Figure 3 is a block diagram

Il lustrating the construction of a digital signal processor which is

provided with a priority. judgnment,circuit accordi to a secon enbog'nent
of the present_inv@ﬂ;i%ﬁ?ﬁg?gﬂre ﬁgisga ??ﬁiﬂﬂoiﬂggfeoft?hepﬁF PR b&hal
processor proyigdeds¥ihl ‘e ¥} rhi¥hi HGHHoLdSSIhG AsC ML EbBm
second enbodi nent.
the arithmetic device 11, with interrupting the
processing A which is under execution by the arithmetic
device 12.
The present invention is made to selve the above-
mentioned problems and has for its object to provide a
digital signal processor which can remove the waiting
time at the arithmetic device 11 as well as can change

the processing order at the arithmetic device 12.

DISCLOSURE OF INVENTION

According to claim 1 of the present invention, a
digital signal processor comprises: a main arithmetic
device which generates a task demand and an auxiliary
arithmetic device which receives the task demand from
the main arithmetic device and performs the task; the
auxiliary arithmetic device is provided with a
reservation processing register for setting a task from
the main arithmetic device even when the auxiliary
arithmetic device is processing a task; a clear circuit
for <clearing the task stored in the reservation
processing register after the task set in the
reservation processing register is performed; and the
task demanded from the main arithmetic device is
performed after the auxiliary arithmetic device

terminates the task which is under execution.



Figure 5 is a block diagramillustrating the construction of a digital

signal processor provided with a processing interruption circuit a cgrﬁ]@?gﬂmz
to a third enbodi nent of the present invention. Figure 6 is a tim C t
-of the digital signal processor provided with the processing interruption
circuit:according to the third enbodinment. Figure 7 is a bl ock diagram

showi ng the construction of a conventional digital signal processor. Figure
8 is atimng chart of the conventional digital signal processor. | L OG6
JUN 2002 io Figure 9 is a constitutional dgagramof a typical optical disk
apparatus. BEST MODE TO EXECUTE THE | NVENTI ON Her ei nafter, enbodi nents of

the present invention will be described with reference tqo the draw ngs.
( Enbodi nent 1) Thereby, it 1is possible to receive the task

processing demand outputted from the main arithmetic

device by the auxiliary arithmetic



Figure 1 is a block diagramillustrating the construction of a digital
signal processor according to a first enbodinent. In figure 1, refﬁr nﬁﬁN 2002
nunerals 11 and 12 denote arithnmetic devices, nuneral 13 denotes a

external bus, nunerals 14 and 16 denot& program nenory areas, nunerals 15
and 17 denote arithnetic logic units, nunmeral 18 denotes a task Ilist,
nuneral 19 denotes an external start-up factor, nuneral 20 denotes a
processi ng pointer, nuneral 21 denotes a program counter, nuneral 22
denotes an instruction decoder, nuneral 23 denotes a program halt

noti fi davior, siigHadut putksdalg e thar ot s thnet it davics ot atwes tSing agate,

regi ster, nuneral 25 denotes a processing demand generation circuit,
nunerahnﬂthemekestherésmanéédptestssfngrrEgtgieatiagdthanprate&iidgnofes a
clear circuit. Simlarly as the conventional construction shown in figure
7, thethei ttaeki evhdehi cB Undend ekecatithnepeécfdevede B2 &he caomnekiadyto
each other by the external bus 13, and the arithnetic device 11 can refer
to thearhntbme#licr egvstoer. of the arithnmetic device 12. The arithnetic device
11 makes the arithnetic logic unit 15 operate in accordance with a program
stored in thacpoodiam henoiyimrkafldhet preseft Gk tlldy?, mrc&heutiagetal
driving values required for the spindle control, the traverse control, or
the |i keégn8lmdrrdessdheaaridefiiridd ievicdaiin? lgl seherkis tihe azuthbhidry
logic unit 17 operate in accordance with a programstored in the program
mMenor yaateamétict devdlceuhatse adpiribid tyaljudgmeagueti edul @r fbbedéoemaindngr ol ,
the tracking control, or the |like. For exanple, a processing A which is a
focus ¢haet pelopiegyeEsrngeaifd ranipgo¢a2s prdcHswiinghoifs tagt taski, Nngog¢owhioh
processing in the arithnetic device 12 are previously transferred fromthe
ari thmehec piodeassitly via tbmaaged; nalo haseddt@nthar eratesedngn tdirl pEpgram
menory area 16. Moreover, starting addresses of the processing A and the

pr ocesaunmhja&@eaﬂaméeie&ﬂeﬁ e oxirist BBt L5 1 el £€cdAddfcé ha thasKel i st
18 established in the arithnetic device 12. The task |ist 18 stores the

starti ?916@@1'&&%%35fofeE;QéEEQ’@rbV@aEJEQCﬁﬁéﬂﬁlﬁné’d‘%fﬂ%Ukaar@%?u@&ment
respective processings as a pair, respectively. The execution” node

i ndi catesc-pwhet her the correspondi ng processing can be performed or not.
Wen a "H " pulse is inputted to the external start-up factor 19 which is

generated atrRec@RSLaNt PErHSLi BiNe & pERFBLICL HEVE £ :Ei%rddﬂ&écﬁlf'réﬁlstﬁge
processi ng poi nter 20 so that it indicate the head of the task Ii st .

Furtheggq é" n0"a ¢ Pehig@t i A d&fa@ckam@{b i §u§§§;595t her {&d At | gR v iat %

storage device 24. In addltlon t he arlthnetlc evice 12 copies the address

storedLptRentaslldmste f%ééwﬁfi en &1 the processi ng pointer 20

to the programcounter 21. At t I's t e execution node
According to claim 3 the present invention, in the digital

signal processor as defined in claim 1, wherein the auxiliary
arithmetic device has an interruption signal generation circuit for
generating an interruption signal interrupting the processing which
is under execution, and when receiving the task demand from the main
arithmetic device, the auxiliary arithmetic devi¢e interrupts the
processing and performs the task demanded from the main arithmetic
device.

Thereby, it is possible to perform the task, for the processing

is demanded from the main arithmetic device with no waiting time by



corresponding to the address i ndi cated by the processing pointer 20

JUN 2002 iz indicates "0" neaning incapability of execution, the phoggﬂgqqﬁuz
pointer 20 is increnmented by "1" and attenpts to copy the addr ess 8f
follow ng processing to the program cosnter 21. By the above-descri bed
operation, the program of the processing Ais activated and is read out
fromthe programnenory area 16. Then, when the program of the processing A
Tead out is interpreted by the instruction decoder 22, the arithnetic logic
unit 17 is operated to performthe processing A. Wen the program counter
21 reathesatkéltiaryi matitbmezddr eesriafe .t he processing A and the program halt
instruction is inputted to the instruction decoder 22, the arithnetic
device 12 nakes the instruction decoder 22 output the program halt
notification signal 23 to the processing pointer 20. Wen the program halt
noti f i BRLIEGN DIEGCRI PI3 ONs OFODRAWINGS t he processing pointer 20, the
arithnetic device 12 changes the indication destination to the task list 18
fromthe progegareglAls Ga tleodk edesdang iB land reepings thRecshattiingiaddoess

of the processing B to the programcounter 21. Thereby, the program 4f the
processi A8igBthas 8eyhuat pdotespetf prBviaedpeersai AgsBrvdbeonr ptbEBEEENg
device 12 repeats simlar operations for all processings stored in the task

list 18egVBeBrakbcotBEnpr 0665 i *MdJdAMENALedchshblesét tivention.
conventional nethod shown in figure 7, 1 indicating the conclusion of the

processi ng weggset 4 @stdeimeng 104 1 O £5E 186 WS gStrenagegh &UiptiRje s#br Whech
digital signal processor according to the present invention exam nes the

execut jenpBeeded WG Rl Wldedy RSy ity el r 2cddd asg Wedchdat
during when 0 6 JUN 2002 13 the arithnetic device 12 is performng the
procesgipgtAcabobhigepi-acessi ng B the address of the processing Cis witten
into the address part of the reservation processing register 26 in the

arithmetic dpyhGeel? iéCH“HﬂBé%”dﬂ%@E%hl%lQ%%%Q%H|ngaﬂﬂefHBﬁB€Euction of
i ndi cating capability of execution’s witten intothe execution node iIn

the regeqa nfﬂé’i" sﬁ%%qsﬁfé‘SeEESE%@c@@s%’Ed\%’dé@%t&h&ﬁr tﬂ@?ﬁdgﬁt‘hEe 12

is performng the processing A or the processing B i thiretic device

12 terpgipalgs Ql:l:oEB?n?rf?Seéséeﬂﬂa%éteﬂfb% infedth@ £t RRK pisderdB AR OXAM NEs

t he execution nod he reservation processing reglster 26." Then, the

ari thetic dgyhaeeld §SCQORizend lasl'od Sl ariod dd) é}ggrr@‘f%’féé’ﬂs@ ein

the reservati o proceSS|ng regi and copi €s t essin t

reser vatbetqaonessl i 1l leayg fGabetiec angegge@&m& lo % cTBeLelYnqt he

progra the proceSS| CHICR i S Fead rom
progragy ae ggk% grea 16. Then when the program of the processing C read out
is interprefe nby the instruction decoder 22, the arithmetic logic unit 17

s operated Lo nerfer the NACEsINAC: TR ol8a, SbaUEbngl deteehsothat

t he address |ng§§e reservgilon processi Ngreg iSter

DY 09" 20 GOHULES. 3% d% &Eésdé’ rﬁ?&ﬁd‘e‘«’d' %%Pg?gl:o%s%\ﬁgxeﬁﬁ&% £oohne

executron eln serve ocessl ng reqgl e pr gram

d
or ogr o RPH %aggf%ruc n@%f‘ﬁ%%??eﬁgﬁsgfﬁsg. Rt AT T
h d 1 k h h
Pl 1 ot 11 ¥b§%es.g%§| PR i R et o0 Bty e diepie

|nd|cat|ngl % with the processing interruption circuit:according to the
third embodiment.
Figure 7 is a block diagram showing the construction of a
conventional digital signal processor.
Figure 8 is a timing chart of the conventional digital signal

processor.



0 6 JUV Zuul 14 termnation of the processing to the term nation status
storage register 24. According to the so-constructed digital signal { § JUN 2002
processor of this first enbodinment, the arithnetic device 12 is able to
-receive the task processing denmand outygutted fromthe arithnetic device 11

wi t hout making the arithnetic device 11 in a waiting state, and to perform

t he demanded task after the arithnmetic device 12 term nates the task which

is under execution. For exanple, as shown in the timng chart in figure 2,

when the processing C execution demand is generated at the arithnetic

device 11 whiigutbes dlsi bhedis €1 €leyi eea L iyt bEr v ildaa ppeseasi dfsiK, in
the conventional digital signal processor, the arithnetic device 11 had to
wai t wapBa®BRULEQring the termnation status storage register 24 until the
arithnmetic device 12 termnates the processing A and the processing B.
However, according to the digital signal processor of the present

invention, the arithnmetic device 11 can performthe processing.C only by

wri tingpthevagdr €9 eEciite BuecefsioieTON Nto the address part of the
reservation processing register 26 as well as witing "1" indicating

capabi | ity ofjceXeAHELAR, | R JdIhe@XC W1 OPhEDPBekBntNenkBRCA VAl KAN1 be
processing register 26. Further, since the digital signal processor of this

first ﬁggegggggtwhg%lQ@%%fgﬂyéiﬂyugﬂé/&ﬂyafﬂdgu circuit 27 which detects

that the address in the reservation processing register 26 is copied to the

progr ankauRt flentl 1gnd sets "0" neaning incapability of execution to the
execut?gn no eePn tﬁe reservati on processing 0 6 JUN U112 15

Figure 1 is a block diagram illustrating the construction of
a digital signal processor according to a first embodiment. In figure
1, reference numerals 11 and 12 denote arithmetic devices, numeral
13 denotes an external bus, numerals 14 and 16 denote program memory
areas, numerals 15 and 17 denote arithmetic logic units, numeral 18
denotes a task list, numeral 19 denotes an external start-up factor,
numeral 20 denotes a processing pointer, numeral 21 denotes a program
counter, numeral 22 denotes an instruction deceder, numeral 23
denotes a program halt notification signal, numeral 24 denotes a
termination status storage register, numeral 25 denotes a processing
demand generation circuit, numeral 26 denotes a reserved processing
register, and numeral 27 denotes a clear circuit.

Similarly as the conventional construction shown in figure 7,
the arithmetic device 11 and the arithmetic device 12 are connected
to each other by the external bus 13, and the arithmetic device 11
can refer to the internal register of the arithmetic device 12. The
arithmetic device 11 makes the arithmetic logic unit 15 operate in

accordance with a program stored in the program memory area 14, to



register 26, it is possible to performthe processing C, for which the
processing is demanded fromthe arithnetic device 11, only once. For

exanple, as shown in the timng chart in figure 2, if the addresslhﬁdJUNeﬂmz
execution node of the processing C arqiadded to the task list 18 when the
processi ng C execution demand is generated at the arithnmetic device 11

while the arithnetic device 12 is perform ng the processing A the
processing C will be undesirably perforned twice during the sanple timng 1
of the arithnetic device 11 because the sanple timng 2 of the arithnetic

devi cecdZchsabpeidativigiptval @@s i edqghire8 Fort Nale 0Opihgl sa@EBNe Yl Nehel Of
the arithnmetic device 11. Mire speC|f|caIIy it is assuned that the

proceseragerEarcoéRerd ¢ usSr GHY NalxeAnds kel 4 FIAEKitHE GRAkhAk takeqpeLtaroed in
the arithmetic device 12 at a period of 360K whil e the processings for

the spindbemsratrehe dMELHTSYEE SEoEON TRl r@népEEﬁtblkﬁ aE8oP8RHBEMRILHN
the arithnmetic device 11 at a period of 180KHz. Here, it is supposed that a

part of g ey PIMGERTH Y ihotnt Ner S iRt bobaneeds d eabeupakbospedihg the
arithmetic device 12 once for every two périods of the arithnetic devicCe

11, | vaBues ré&qudrP8ri®d tofe QKL cohﬂré!!?htl‘?élsteraé%’lmlo@wr%g. tBe the
reservatlon processing register 26, the arithnmetic devitce 11 can demand t he
arithmpfjg device 12 to performthe processing so that only a part of the
processing for the spindle control may be performed once without a waiting

tinme. (Enbodpgprixabiplfd JUIEréed $snblofki dhagy Q”Eééﬂéjébb%tr'o'igp{'é‘éessmg

construction of a dlgltal si gnal processor according to a second

enbodi gRAt 4 hhgoceQSQnQ,UM %H@,%hlﬁsf 'agltr chinf IR W{g r;liurreral?@s 14
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proces gngtp0|nter 20. mh%n t he pr.ogram co nter 21 reaches t he term na |on
addresi of tPRESpridtesiFARtARE Afdy Gg°arf aF?SPﬁgFFﬁEtP5ﬁce§sﬁﬁ&it

t he inst d d 22, th t t 30
prﬁg?2%x<%§ﬁ%'lﬁﬁtrf\$ gﬁteﬁggrfés‘?%%e Bia Haagad et ae fobfo d’é%%él% e‘ﬁ%ef

this tjne, t he roces ginte the fi ,

 ncr entht se¥ﬁsu?ﬁapcla598nla PARBS BheEnernthe ek re Shonginy Aroeersing
whet her _t exe utlo mode Ofvﬁlne“’ ngdj cation, destination indicates

capabi F#P L=oPe’é BEE‘F T & H1ot? etrhé d‘H oPPt-y j’tR:IQHBHttt&drE%ltPeS%xE%ﬁ‘b%}es
t he val ye f th% executlon qﬁ§$ new in |cat|on destination, which is
the r eShRF CoPPi REFERENMh 171 SSEFEACARsAFn At ISGR NP HadN | S 18
by 1, with the val ue, of iﬁf executjon node in the reservation_processing
regi st F15BmeLhg deyige; %b@li#l%%il%tﬂfécﬁ%ﬁfé&lpﬁd’\mrcﬁohég Bhefr ger
value to the program counter 21. Her t he neani ngs of the execution nodes
in thelFa%RdFFéFelghﬁnHe?ﬁ Pﬁet?%sE?§5tibﬁtp%%ceggFﬁﬁeFe T }n35CABERIar e
extended fromthe neaning in the first enbodinment. That is, in the fist
enbodlﬂ%nFonFﬁBSé?Bcaﬁlégtnﬁeetaﬁ térmhﬁaﬁéOPnéﬁééBFIFF?réﬂeeQ@HEFPo%4and
the execution node of "1" neans ca abl|lt¥ of execution. However, in the
secondIBnd@di kAR, the aRbEmeBHC 'D'CApASS tuhrecasdmiesiswt@red in
execution and the execution nodes of "1" and nore nean capability of

execut tb@, tanl Fust ks thate haligdicaded byeshs phecdeging poiptenri@ytoThe
| ar ger the val ue is, t he hi gher the degree of priority is, which neans the
correspbﬁdpmgqmamxﬁnﬂntﬁisterf6tm&hﬁ$rEimeFowhenaﬁpkeﬁn@amﬁﬂkﬂim¢d& t he
bit of the execution node is 2 bits, three kinds of the degree of priority,
i , a cortespondadgltCarhdadirmss iadicacedr diynghe @ ridue ssa-rop petintexed0

di gital signal processor of



this second enbodineﬁt, the arithmetic device 12 is able to receive the
task processing demand outputted fromthe arithnetic device 11 mﬁthoEtJUN 2002
maki ng the arithnmetic device 11 in a waiting state, and to performthe
demanded task after the arithnetic devypgce 12 term nates the task which is
under execution. For exanple, as shown in the timng chart in figure 4,
when the processing C execution demand is generated at the arithnetic
device 11 while the arithnmetic device 12 is performng the processing A in
the conventional digital signal processor, the arithmetic device 11 had to
wai t wirddyené  or 0Ngmkhfing MRy L 1St USE Séréageibrpi sher prbdedding he
arithmetic device 12 term nates the processing A and the processing B.
Howevesointdr 620-Uts tikkremégoédihy 1D taed Hgtdmpt S| ghadopy 0ges sddHds s he
present invention, the arithnmetic device 11 can performthe processing C
only hyrwhd i fglibeingdpessessihfetpr epespirbgrem abanthe address part of
the reservation processing register 26 as well as witing "1" indicating
capabil ity ofy exaft idbvdide ddiei mxecWdarntmse, | tidie grespramat icon the
processing register 26. Further, according to the digital signal processor

Of 1 NG SECONS RFDHU STBIE t1 Pt ¥ | Ahd 05 § Nee 281506 SE Am A 1 QORSEE AH oG a

hi gher” degree of priority than that of the processing which 1s scheduled to

be peroLdreds af t@ferd hemM &k MnathPg LA BE e&e_cs%t:@gsmrbch h2ad 4Rl is
execution into the reservation processing register 26 of the arithmetic

devi Ceiﬂ@efﬁ?é‘i%%%féfﬁé E@Féﬂﬁx&'(ai‘élnrgée%deﬂ: ?X’éﬁgtéﬂ’k!ﬁr{eéi@lbgz@dfﬁf‘t

processli ng can de faster. odinent 3) Figure 51s a blo di agram
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third enbodi gure 5, reference nunerals 11 and enot e

ar it hnp b dewicese (uiBkal L4 880LEs ANcALAINAl. DSy ATIPEALS, Aduand 16

denot e program nenory areas, nunerals not metic gl c

units,hgygﬁiﬁéF}gcgggﬁt?§2%%g§ﬂiédf%o Eﬁgmqﬁ%tggcgfgﬂt8§CGBEF¥E%EH he

start-up Tac nuner a notes a program counter, nunera enot es

an | nsiuehhon, degodete NYTRLAL 23, de0gLES AcRLAULAMIAGLL 0L IGAL i
enotes ate gl st

si gnal ;" nuner a rmhnation Status storage register, numneral
25 denotes_a SSi d g i i roujt a
Foser ATorRrACEE SRoEPs EETE Gp SR 77 5 EH con I B TR 205
clear circuit, nunmeral 50.denotes..a Qr.ocessin ointer B, _and nuneragl 51
denot 44 Hhe PPIBFAD: BRAHE Gttt O relf el The SF  HRFAFESFs T AR
simlar_to that _in fiqure of e first, enbodi nent.. Differences fr t he
St r oo eSe A TR R TS 0%t B A EHTRAS | SOUHGS 1t R  (rIRSZET e
pointer_ B 50 is prioded in place of th [ocessi inter 20 and that the
Pot or iRt SR PR e SRRt IR oF B 5o Robt P8 TR NP EaiRaBEPRE R ArE At
signal_generation, circuit 51 nonitors ether wriiting i.pta the reseryvation
ot ScesSr R s Rt ST EFS K Al PorlaR SBer sEAEERBTFRERRES: HE Gk dir SR Y he
external_b 13 pr _not, and det ecting iting into_the reserved
o oceaaitiy tPegPebar Bee p e tet Bl e TRELHBY T 1§48 R 67r BBE SAGHEFS 19 t he
processing gointer )

B 1 ctivated to perform the processing B.

The arithmetic device 12 repeats similar operations for all

processings stored in the task list 18. When all. the processings

are terminated, while in the conventional method shown in figure 7,

1 indicating the conclusion of the processing was set to the

termination status storage register 24, the digital signal processor

according to the present invention examines the execution mode in

the reservation processing register 26. If assumed that during when



B 50. In a case where the interruption signal is notified fromthe
interruption signal generation circuit 51, when the program counter %gJUN 2002
reaches the term nati on address of the processing and the progran1h&|
-instruction is inputted to the instruaigi on decoder 22, the processing

poi nter B 50 receives the programhalt notification signal 23 fromthe

i nstruction decoder 22. Then, the processing pointer B 50 increnents the
‘indication destination to the task list 18 by 1, and judges whet her the
execution node of a: new indication destination is capable of being
execut¥ife oarfohmedtd Weandd 13 jsdgedfeapiblge tiie berdge extegit Rdor ttixopi es
the address of the task list 18 to the program counter 21. Meanwhil e, when
the i fescepéing Bi gnal adareeki bifedhkr oickesing ¢ 1WNWQZ 20 iiHey raHy
signal generation circuit 51, the processing pointer B 50 copies the

addr essddred Hepaeserypt the RS TIbH epr6Eess2figt Gelgie 0 g2 aMieowWer

21. Then, since change the indication destination to the task list 18 is

not chanpesimetbe @dvideeld erdnviche d2i PRhéLBddcPriacass pgrararndert from
the arithmetic device 11, and when the program halt notification signal 23

I's notiddfdatifgddpat Nstipelti dne dlecosien s37xi £ fen Phecessé B¢ eRitA R mEi&0
increments the indication destination to the task list 18 by 1, and judges

whet hefn thg eége%iaeaomopsoeéssbﬁ?r@@iimélc@tsi ir S8§ Lt tae 45i eapable of
bei ng executed or not, and when i{ is judged capable of being executed, it

copi esydhecadfp ess ﬂ:é‘rfaﬁmiﬁ? ktheShrd8eb9ihheaPs Ok RN §PHHE 851 RS- B ACERE di Ng
to the so-constructed digital signal procesSor of this third enbodi nent,

when the; gl piBthevHeyi €8 4ErheagtYSSaiNerhaskrpEOSESsRE s d6PBAU I RUERT T ed
fromthe arithmetic device 11 It interrupts the processing of the task

whi ch 'Eésk‘”ﬂ?ﬁt%@?‘éﬂd’%xaﬁﬁ%@?%ﬁé r@xeégﬁfaﬁi Rgqef ihherdemandsad, dasdy  For

exanpl e, as shown in the timng chart 1n figure 6, when the processing C

EXGC”;% 8c9§E§HQeL§gQIEES%a§§‘? Fhehhe gl éPﬂﬁﬁhgtgéx&&@i&é Y‘@iié‘céﬁﬁizes

arith I c devi ertformng the processin , In the conventiona

di gi t aéhgj:g al ; rsoccoezsescfg.n gl%ﬁeggre'ch@g‘éh' r&ocgg\f_éc&él‘%eggﬁi.vta(gl}gﬂ![élr%égshrﬁ%t i o

noni toring the termmnation us storage reégister —untii e arit
accor dr gt b5 PhBarDr APPedn it AReBaly iy YL YRR e, R s1ng
o DB PRE 28 4 G A AR 08 R ol oGS e e
capab PTOge 6P Bdce s A CLvardhefh, BT siinadt 4 SR kereat fohetY, g
regi ster 26, FUrLigl, ARCR" dha%pt8gtl Yot oYU PRESa Aud s
interpreted by the instruction decoder 22, the arithmetic logic unit
17 is operated to perform the processing C. The clear circuit 27
detects that the address in the reservation processing register 26
is copied to the program counter 21, and sets “0” meaning incapability
of execution to the execution mode in the resg¢rved processing
register 26. When the program counter 21 reaches the termination
address of the processing C and the program halt instruction is
inputted to the instruction decoder 22, the arithmetic device 12

makes the instruction decoder 22 output the program halt notification

signal 23 to the processing pointer 20, and sets “1” indicating the



enbodi ment, the processing A which is under execution in the arithnetic
device 12 is interrupted by the arithmetic device 11, thereby it i§ § JUN Zuul
possible to performthe processing C demanded fromthe arithnetic device
"11. At this tinme, since the processing4pointer B 50 does not change the

i ndi cation destination to the task list 18, the arithnetic device 12
perfornms the processing B after the execution of the processing C
"APPLI CABI LI TY I N | NDUSTRY As descri bed above, according to the digital
signal processor the present invention, the digital signal processor is

out puttetimihet i askofir ahes Hrugraeniang €6 othé heepminaaibhheetitasdesticrmde t he
auxiliary arithnmetic device and is received in the auxiliary arithnetic
devi ceragi ot Pmking the main arithmetic device in a waiting state,
thereby it is possible to performthe demanded task after the task that is
under execuUticdoidifdecauxheéi ssycansthodted dioyi€£l | Sidmedn podeds sotl, ofore
particularly, this digital signal processor is suitable for the arithnetic
processhig £0Fst hansed e SONTEINS 4 dHe Q1 ideRiicd 30 appapakuse redeHvd UN
2U02 22 CLAIMS 1. A digital signal processor, conprising a nmain arithnetic
devi cer i teds 19 e o £51 19g tBsikartte TRt h b A ravX theah ¥ i 8k Bt H6vEeyi TR

whi ch receives the task demand fromthe main arithnmetic device and perforns
the tagkinyheririhferme d+iBtine e & tdWRtde 1devince kaiPLaYl dedtw tind to
reservation processing register for setting a task fromthe main arithnetic

devi cep &y eprmhede tdamatidd itdlsk aFkbPMBhd G ra@Hnfed: i dRVAERS $b Ntk Anidskss and
a clear circuit for clearing the task stored in the reservati on processing

regi stefe 3l whientiasknget éﬁéﬂ@idr@ﬁ%c‘/@%kﬁﬁp@@?cﬁ %h!&grnrﬁgititeeiirﬁﬁmg
performed; and the task demanded fromthe nain arithnetic device Is

per 1 or e 8Pt 1 18e X hiAoh ApEbRTS L igdekiiee, LOGR 4 ER ey dasle b of

IS under executl 2. The digi si gnal® processor Ined 1n clarm1,

wher ei i t Bgeauxiydiaret ALI HBYRLEC device Dasna moiiQhidt Jdidg Tor o t
Jt e or per‘f’ g p 0 e tas for

for determmning priority orm ng the processing

whi ch %QFfBEﬁ%ﬁﬁzitﬂg i %o%%’?s’l@%,t °ix§’ﬁ§ﬁ%‘é§gh98n?&8ﬁ§gsid’lgi%%tqht nal

auxi liary ari t1'c device pertforns i n accordanc

Priori{isge Lot £oBEEd Yo dRES: WRATE 130 RY 8% QLY nbHEOSHERY the
termination status storage register 24 until the arithmetic device
12 terminates the processing A and the processing B. However,
according to the digital signal processor of the present invention,
the arithmetic device 11 can perform the processing.C only by writing
the address of the processing C into the address part of the
reservation processing register 26 as well as writing “1” indicating
capability of execution into the execution mode in the reservation
processing register 26.

Further, since the digital signal processor of this first
embodiment includes additionally the clear circuit 27 which detects
that the address in the reservation processing register 26 is copied

to the program counter 21 and sets “0” meaning incapability of

execution to the execution mode in the reservation processing



0 6 JUN 2002 23 3. The digital signal processor as defined in claiml,
wherein the auxiliary arithnetic device has an interruption signal JUN 2002
generation circuit for generating an interruption signal interruptigmp Hg
processi ng which is under execution, amgd when receiving the task demand
fromthe main arithnetic device, the auxiliary arithnetic device interrupts
the processing and perforns the task demanded fromthe main arithnetic

devi ce.
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needs to be performed in the arithmetic device 12 ance for every two
periods of the arithmetic device 11, i.e., at a period of 90KHz. In
such case, by employing the reservation processing register 26, the
arithmetic device 1l can demand the arithmetic device 12 to perform
the processing so that only a part of the processing for the spindle
control may be performed once without a waiting time.
(Embodiment 2)

Figure 3 is a block diagram illustrating the construction of

a digital signal processor according to a second embodiment. In
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memory areas, numerals 15 and 17 denote arithmetic logic units,
numeral 18 denotes a task list, numeral 12 denotes an external
start-up factor, numeral 21 denotes a program counter, numeral 22
denotes an instruction decoder, numeral 23 denotes a program halt
notification signal, numeral 24 denotes a termination status storage
register, numeral 25 denotes a processing demand geheration circuit,
numeral 26 denotes a reservation processing register, and numeral
27 denotes a clear circuit., The structure is almost similar to that
in figure 1 of the first embodiment. A difference from the structure
in figurel of the first embodiment is that a priority judgment circuit
30 is added in place of the processing pointer 20.

When the program counter 21 reaches the termination address
of the processing and the program halt instruction is inputted to
the instruction decoder 22, the priority judgment circuit 30 receives
the program halt notification signal 23 from the instruction decoder
22. At this time, while the processing pointei 20 in the fist
embodiment increments the indication destination to the task list
18 by 1 to judge whether the execution mode of a new indication
destination indicates capability of execution or not, the priority
judgment circuit 30 compares the value of the execution mode of a
new indication destination, which is the result of incrementing the

indication destination to the task list 18 by 1, with the value of

the execution mode in the reservation processing register 26, and



10yL9 10%& ()-yF7$106/e&' ().-y@$10%&' ()-!TE "#a##dE_@
10nf: $10%& () -yLs$10%& ()-VY:!109% ()-y@L109& ()-9& 10%& ()-yYs10%& h)ﬁ#fd‘f@@uuz
&&&&&AYNC 10m 10 10
*10910%&' () -7t $109%& () -y5 $109%& ()-s3: 110%&' () -yl $109%&’ () - &&&&&' (a?YNC 10m P
(109& ()-2Z! #10%c& ()-3 10%%& ()-&L0%r& ()-3S10%&' ()-M
10%&' () - ((++++++,uS4 109" y109%& ()- !, @O%&' ()- F 10% ()- 10nm 10nm 10mm 3
10%m& ()- 3 10%& ()-,,,,,,,,,UV7 10,t10% & ()-& f10% & ()- 3 10% & ()- 10
0 copies the processing which has a larger value to the program counter
21. Here, the meanings of the execution modes in the task list 18
and in the reservation processing register 26 here are extended from
the meaning in the first embodiment. That is, in the fist embodiment,
the execution mode of “0” means incapability of execution and the
execution mode of “1” means capability of execution. However, in the
second embodiment, the execution mode of “0” means incapability of
execution and the execution modes of “1” and more mean capability’
of execution, and further, the value itself means the degree of
priority. The larger the value is, the higher the degree of priority
is, which means the corresponding processing is performed first. For
example, provided that the bit of the execution mode is 2 bits, three
kinds of the degree of priority, i.e., 1, 2, and 3 ¢can be specified.
According to the so-constructed digital signal processor of
this second embodiment, the arithmetic device 12 is able to receive
the task processing demand outputted from the arithmetic device 11
without making the arithmetic device 11 in a waiting state, and to
perform the demanded task after the arithmetic device 12 terminates
the task which is under execution. For example, as shown in the timing
chart in figure 4, when the processing C execution demand is generated
at the arithmetic device 11 while the arithmetic device 12 is
performing the processing A, in the conventional digital signal
processor, the arithmetic device 11 had to wait with monitoring the

termination status storage register 24 until the arithmetic device

12 terminates the processing A and the processing B. However,
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capability of execution into the execution mode in the reservation
processing register 26.

Further, according to the digital signal processor of the
second embodiment, by writing the address of a processing having a
higher degree of priority than that of the processing which is
scheduled to be performed after the termination of the processing
which is under execution into the reservation processing register
26 of the arithmetic device 12 from the arithmetic device 11, the
execution of the reserved processing can be made faster,
(Embodiment 3)

Figure 5 is a block diagram illustrating the construction of
.adigitalsignalprocessoraccordingtoeathirdembodiment. In figure
5, reference numerals 11 and 12 denote arithmetic devices, numeral
13 denotes an external bus, numerals 14 and 16 denote program memory
areas, numerals 15 and 17 denote arithmetic logic units, numeral 18
denotes a task list, numeral 19 denotes an external start-up factor,
numeral 21 denotes a program counter, numeral 22 denotes an
instruction decoder, numeral 23 denotes a program halt notification
signal, numeral 24 denotes a termination status storage register,

numeral 25 denotes a processing demand generation circuit, numeral

26 denotes a reservation processing register, numeral 27 denotes a



10988 ()- 10 10 10@é$100/& ()- @1310% ()-@ 10%& ()- @H#$L09%&' () -
<<<<>| >@ AJENDC 10, SH$109B&' () -, $109B&' ()- y& 109B& ()-9$109B& ()- 0 § JUN 2002
F109B& () - &109B& ()- [ AAB*C+C, C- C. C=CbC 10, F10% h& ()-'10% h& ()-3 10B 10B
*10Bs9$109B&' () - F1$109B&' () - L- $109B& ()9 =C} CCC+DGGIEDC 10, SL- 9! 10%
h& ()-,%$10% h& ()- @ 10% h& ()- 10% h& ()-, $10% h& () - &s$10%
h& ()-G-1111111JIbC 10, s$10% U&' ()-310% U& ()-s'f10% U& ()- 10% U& ()-
clear circuit, numeral 50 denotes a processing pointer B, and numeral
51 denotes an interrupt signal generation circuit. The structure
is almost similar to that in figure 1 of the first embodiment.
Differences from the structure in figure .1 of the first embodiment
is that the processing pointer B 50 is prioded in place of the
processing pointer 20 and that the interruption signal generation
circuit 51 is newly added.

The interrupt signal generation circuit 51 monitors whether
writing into the reservation processing register 26 is performed from
the arithmetic device 11 via the external bus 13 or not, and when
detecting writing into the reserved processing register 26 is
detected it notifies the interrupt signal to the processing pointer
B 50.

In a case where the interruption signal is notified from the
interruption signal generation circuit 51, when the program counter
21 reaches the termination address of the processing and the program
halt instruction is inputted to the instruction decoder 22, the
processing pointer B 50 receives the programhalt notification signal
23 from the instruction decoder 22. Then, the precessing pointer
B 50 increments the indication destination to the task list 18 by
1, and judges whether the execution mode of a: new indication
destination is capable of being executed or not, and when it is judged
.capable of being executed, it copies the address of the task list

18 to the program counter 21.

Meanwhile, when the interruption signal is notified from the
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interrupt signal generation circuit 51, the processing pointer B 50
copies the address in the reservation processing register 26 to the
program counter 21. Then, since change the indication destination
to the task list 18 is not changed, the arithmetic device 12 performs
the processing demanded from the arithmetic device 11, and when the
program halt notification signal 23 is notified from the instruction
decodexr 22, the processing pointer B 50 increments the indication
destination to the task 1list 18 by 1, and judges whether the execution
‘mode of the new indication destination is capable gf being executed
or not, and when it is judged capable of being executed, it copies
the address in the task list 18 to the program counter 21.
According to the so-constructed digital signhal processor of
this third embodiment, when the arithmetic device 12 receives the
task processing demand outputted from the arithmetic device 1l it
interrupts the processing of the task which is under execution, and
performs processing of the demanded task. For example, as shown in
the timing chart in figure 6, when the processing C execution demand
is generated at the arithmetic device 11 while the arithmetic device
12 is performing the processing A, in the conventional digital signal
processor, the arithmetic device 11 had to wait with monitoring the
termination status storage register 24 until the arithmetic device
12 terminates the processing A and the process#ng B. However,
according to the digital signal processor of the present invention,
the arithmetic device 11 can perform the processing C only by writing

the address of the processing C into the address part of the
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reservation processing register 26 as well as writiang “1” indicating
capability of execution into the execution mode of the reserved
processing register 26.

Further, according to the digital signal processor of the third
embodiment, the processing A which is under execution in the
arithmetic device 12 is interrupted by the arithmetic device 11,
thereby it is possible to perform the processing C demanded from the
arithmetic device 11. At this time, since the processing pointer
B 50 does not change the indication destination to the task list 18,
the arithmetic device 12 performs the processing B after the

execution of the processing C.

APPLICABILITY IN INDUSTRY

As described above, according to the digital signal processor
the present invention, the digital signal processoxr is outputted the
'task processing demand from the main arithmetic device to the
auxiliary arithmetic device and is received in the auxiliary
arithmetic device without making the main arithmetic device in a
waiting state, thereby it is possible to perform the demanded task
after the task that is under execution in the auxiliary arithmetic
device is terminated and, more particularly, the digital signal
processor is suitable for the arithmetic processing for the servo

control in the optical disk apparatus.



10 10S/ $10%&' ()-S %109 ()-#9! 109’ ()-f & 310%& ()-!c$cffhiiii dYNCSs$10% 10

h 10 h 10 h&3$10% h& ()-  %10% h& ()- @9! 10% h&' ()-$10% h& ()- 10% & N 2002
h& ()-iii.khkl SMIEYNCSs$10% 3% ! 10%4G& () - $109%5& () - ! 10938 () - $10%3&! (f) -

10%& () - & 109 () - GBnmoooooqgbCSs$109M 10%r&' () - $10%m& () -
10%&' ()-s' 10%& ()- 10G 10G 100" $10%& () -

qrQ rrrsdEbCSs$10%@#: | 10%r& () - 9! 10%8 () -

$10%' () -, s$10%r& () - &$10%& () - $10%r& () - suuuuuuuxbCSs$1098$109%Z& () -

109%Z& ()-' 10%Z& ()-3 10m 10m 22
10m 9M 10%r& () - F%$10%r& () - xxc| d| e| f| g| h| u] bCSs$10%6&109B& () -3 : 109B& () -

10Z 10Z 10ZS @MWL0%Z& ()-! $109%&& () -
M 1092Z& ()-u| X| | | } Ut ~dEbCSs$10%s$109@&' ERAIME: 1 10088 () - 10988 () -
$109B& () - $109B&' () - 109B& () - ~R\ dYNCSs$10%

1. A digital signal processor, comprising a main
arithmetic device which generates a task demand and an
auxiliary arithmetic device which receives the task
demand from the main arithmetic device and performs the
task; wherein

the auxiliary arithmetic device is provided
with a reservation processing register for setting a
task from the main arithmetic device even when the

auxiliary arithmetic device is processing a task; and

a clear circuit for clearing the task stored
in the reservation processing register after the task

set in the reservation processing register is performed;

and
the task demanded from the main arithmetic

device is performed after the auxiliary arithmetic

device terminates the task which is under execution.

2. The digital signal processor as defined in
claim 1, wherein

the auxiliary arithmetic device has a priority
judgement circuit for determining the priority for
performing the processing of the task, for which the
processing is demanded, to execute the preocessing, and

the auxiliary arithmetic device performs the
task in accordance with the prioritie§ of respective

tasks determined by the priority judgement circuit.
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the auxiliary arithmetic device has an
interruption signal generation circuit for generating an
interruption signal interrupting the proéessing which is
under execution, and

when receiving the task demand from the main
arithmetic device, the auxiliary arithmetic device
interrupts the processing and performs the task demanded

from the main arithmetic device.



