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’SIGNAL'PﬁﬁigigﬂEQ FETErrrerrrrrernrld LITEETT > ACTI ON
_~TECHNI CAL D The present invention relates to a signal processor at the
recordi ng and the’ reproduction which is applicable to an external nenory’

of a conputer and nore particularly, to that

t he eff|C|enc98&ﬁ%#?%&cess to the memdry. BACKGROUND ART

will be given of a signal processing LSl including a ne mmmMMQHME

CD-ROM with reference to figure;egﬁeﬁgﬁg n figure 5, nunera not es
'ng medi o

a recordi ng nedi um such as a CbO 12 denotes a buffeP’ menory._.

decoder. bl ack whi ch takes | n-det T GRAHE SELor di ng ngﬁjﬁmmllﬂm’@a"ﬁi?

denotes a nenory control block which arbitrates nenory a

fromrespective blocks to performa nenory access, nuneral léedlerotes an
error correction__hlock which perfornms error correction when there is an
error FRCENECAHafdE&Cored in the buffer menory 12, nuneral 17 denotes a
host I/F block for transferring data stored in the buffer; menory 12 to
the host dOfpRETSIEE hﬂﬁ%’?’é’rog8 I84AGESs W dAt §1BB& Lo IRS TOLi &t hEhe
between blocks for transferring data between respective bl ocks and the

menor y FeEBRELBE BREckNES FeRAAIHGEPRI WRdCHeASt @BPAIRBRBPY tRaRR BikeERals

bi t
memory of a computer or the like, and more particularly, to that which

increases the efficiency of an access to the memory.

BACKGROUND ART

A description will be given of a signal processing LSI including
a memory such as a CD-ROM, with referenée to figures 5 and 6. In figure
5, numeral 11 denotes a recording medium such as a CD-ROM, numeral
12 denotes a buffer memory for storing data, numeral 13 denotes a
host computer, numeral 14 denotes a decoder block which takes in data
from the recording medium 11, numeral 15 denotes a memory control
block which arbitrates memory access requests from respective blocks
to perform a memory access, numeral 16 denotes an error correction
block which performs error correction when there is an error in the
data stored in the buffer memory 12, numeral 17 denotes a host I/F
block for transferring data stored in the buffer memory 12 to the
host comptiter 13, numeral 18 denotes a data bus of 16 bit width between
blocks for transferring data between respective blocks and the memory
control block 15, and numeral 19 denotes a memory data bus of 16 bit

width for transferring between the buffer memory 12 and the memory

BCS



width for transferring between the buffer nenory 12 and the nmenory 2
control i bl ock 15. Next, a signal processing will be described with divided-
a buffering processing of the transfer fromthe recordi ng medi um 11 -
“to the buffer nmenory 12, an error correction processing, and a host )

into

transfer' processing of data after correction.

the recording medium 11, CD-ROM data ae recorded interleaved in a
prescri bed data unit. A frane is conposed of data of 1176 words (word

bi t s)

per f or med, NaRa: t Aef £8P Er PTAGLESHRI 11 7b! ot die eXEHREN N T K

(1) Buffering processing In

16

, and the data read fromthe recording nedium 1l are inputted to the
decodefOBtEek A4°EE L2rial data. In the decoder block 14, a frane
synchroni zing signal is_detected and a serial/parall el ,coqifrs'on 1S

¥ %% into

synchroni zing signal are transferred to the menory control , bl ock, 15

t hr ough RWeL eEt g IS CES BardnedntBe oekan of e 4 6f 10

bl ock 15 wites the received data into the buffer nmenory 12 through th

nenor yteathe bust Ty 8empEYbile wRdt Bir L §R)C RSt idy PEOCESS 1pidoc8Si AN Eer

data for one frane are stored in the buffer nmenory 12, the error

corr ectiams peochrace agtegsel dakabaffer @@RHRGTIONt hrough the
bet ween bl ocks, the nenory control block 15, and the nenory data bus 19,

e

iCdER COTAENINBRSE Y cbht r ol

data bus 18

t herebyl}l cBpEféping apre¢edsiedrrecti on processing for one frane. (3) Host
transfer processing -

In the recording medium 11, CD-ROM data are recorded interleaved
in a prescribed data unit. A frame is composed of data of 1176 words
(word = 16 bits), and the data read from the recording medium 11 are
inputted to the decoder block 14 as serial data. 1In the decoder block
14, a frame synchronizing signal is detected and a serial/parallel
conversion is performed, and thereafter, data of 1170 words excluding
the frame synchrohizing signal are transferred to the memory control
block 15 through the data bus 18 between blocks of 16 bit width. The
memory control block 15 writes the received data into the buffer memory
12 through the memory data bus 19 of 16-bit width.

(2) Error correction processing

After data for one frame are stored in the buffer memory 12, the
error correction block 16 accesses the buffer memory 12 through the
data bus 18 between blocks, the memory control block 15, and the memory
data bus 19, thereby td perform an error correction processing for
one frame.

(3) Host transfer processing
After the error correction processing for data of at least one

frame is completed, the host I/F block 17 reads data through the memory



After the error correction processing for data of at least one frame is
conpl-eted, the host |/F block 17 reads data through the nenory 3 data bus
19, the nmenory control block 15, and the data bus 18 between bl ocks, and.
" transfers the data to the host conputer 13. Since the above-described
buffering, error correction, and host ‘transfer are processed by pipeline
control as described in respective fidures 6(a), (b), (c), the buffering
and the error correction processing are required to conplete processings

for on 1-f t t f
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signal, and further, in th , data o (? es. ou .of 2352 bvytes
of onetFRRFEST &L EHPF@S?ﬂg 5% Bﬁgegﬂﬁkﬁ%‘ﬁ% g° %Fn l%ef n 5&3%%%]3 Care
di vided into ones of even nunmbers and ones of oqg FF@ rs, as
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of 1170-byte data. In figure 4, data of 2340 bytes f one frane areh
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CD-ROM error correcting codes of P parity and Q parity are added d t he
error EOFF@BEi $ATSrocEAHE enplbGi g S ﬁ%??@%f?% BeFFoMtdd DeRpTBF ! dat a

with intervals of 43 words such as Oth word, 43rd word,
require to complete processing for one frame within l-frame time,

and figure 6(c) shows that in case of host transfer, transfer of data
for corresponding frame is possible at a timing described therein.

Figure.4 shows a logical format for a CD-ROM and illustrates the
configuration of data for one frame excluding the frame synchronizing
signal, and further, in the CD—ROM, data of 2340 bytes out of 2352
bytes of one frame, excluding the frame synchtbnizing signal of 6

X2 bytes, are divided into ones of even numbérs and ones of odd

numbers, so as to _perfprnl an error correction processing for
respectively independent groups of 1170-byte data.

In figure 4, data of 2340 bytes for one frame are shown
correspondingly to word numbers (1 word = 16 bits) of 0 to 1169. 1In
a CD-ROM, error correcting codes of P parity and Q parity are added,
and the error correction processing employing P parity is pe;formed
employing data with intervals of 43 words such as Oth word, 43rd word,
-, while the error correction processing employing Q parity is
performed employing data with intervals of 44 words such as 0th word,

44th word, -, as shown in figure 4.



while the error correction processing enploying Qparity is perforned
enpl oying data with intervals of 44 words such as Oth word, 44th word, as
shown in figure 4. 4 As described above, when it is attenpted to inprove
the processing speed of error correction enploying a conventional signal
processor by extending the width of the nenory data bus of the buffer
menory 12, there is a problemthat it4is not possible to performa nenory
access for error correction efficiently by the conventional nethod of
storing data to the buyffer menory .12 that. re particular] when it is
consi der ed AhEFSERLOPHAEESS nEPEhddas® G tBMFar b FERERSR T° BARaREEAS,
extending the width of the nenor dat.a bus of the buffer. nenory 12, when
dat a r &&FC 8t $RECT é‘db’%ﬁﬁ%or}rﬁﬁﬁp&myifgi 8 SYOFE1oR tsr?egﬁf%rocﬁéﬁﬁrry 12
in order, that is, when storing is perforned according to_ the |ogica

f or mat LOF SXTEDIROM ithe PighPeCE, the msme Y a‘%%%%sbqsoro%%h@r PgEEEc B8R *¢an
not be perfornmed efficiently in a case where the wwdth of the nmenory data
bus of lZhe thisgef é6 AeRBPYLED FRaBVEF 4B ME LOFTPL IS difHIRE L 64 Thidt FeMErYh
reference to figure 4, in case of error correction enploying P parity,

dat a oG£ 5 fOTi RTESFaForFRCEEal ¢ hi1mkentHerPBithocPrvemiecsalonsthand
0001 initially, and word nunmbers 0042 and 0043 subsequently, by an access
t 0 t he ufsiter imgmsiakal Z oh e Mifif ey sler@r yHdve k&2t -since data with
intervals of 43 words are used for calculation and thereby, data of word
nunbers 000> ZNBaDDAGUSAL )Y ardedal tdsat e 1dras £haattde BFOGRT B RYFHERS

0001 and 0042 are not used. Simlarly, at the error
of error correction is enhanced by extending the width of the memory

data bus of the buffer memory 12, when data read from the recording
medium 11 is stored into the buffer memory 12 in'order, that is, when
storing is performed according to the logical format of a CD-ROM in
figure 4, a memory access for error correction can not be performed
efficiently in a case where the width of the memory data bus of the
buffer memory 12 is over 16 bits, for example, 64 bits.

With reference to figure 4, in case of error correction employing
P parity, data of 64 bits in total are read in the crder of word numbers
0000 and 0001 initially, and word numbers 0042 and 0043 subsequently,
by an access.to the buffer memory 12 by 32-bit bus 18. However, since
data with intervals of 43 words are used for calculation and thereby,
data of word numbers 0000 and 0043 only are calculated, 32-bit data
of word numbers 0001 and 0042 are not used. Similarly, at the error
correction employing Q parity, data of 64 bits in total are read in
the order of word numbers 0000 and 0001 initially, and word numbers
0044 and 0045 subsequently, and data with intervals of 44 words are

used for calculatidn, and therefore, data of word numbers 0000 and



correction enploying Q parity, data of 64 bits in total are read in the
order of word nunbers 0000 and 0001 initially, and word nunbers 0044 and .
0045 subsequently, and data with intervals of 44 words are used for

cal cul ation, and therefore, data of word nunbers 0000 and 5 0044 only are
processed, and 32-bit data of word nunmbers-0001 and 0045 are not used.

DI SCLOSURE OF THE | NVENTI ON According tio Claim 1l of the present invention,
there is provided a signal processor which perforns an access from plural

bl ocks rd.,.a buffer nmenory can d.to menory data bus havjng th
first bqu?%varﬁt% hr %Ceassr?e%‘oragpc{c]%%&t lﬂa%(ﬁ(,orgdyoarsdat%l eerrfso?)rqoge dﬁg
of datgﬂ}gﬁ rises: a nmory control bl ock which perfornms witing of data
into t YU HMEmdtSF%nd reading of data stored in the buffer memory

. fromthe buffer menory through the nenory data bus; a data bus anong

bl ocks which has the second bus width narrower than that of the first bus
wi dth, and transfers the data anong the plural blocks and the nenory

cont r olP IR GEC VR P& FE{E}T%VI’FSNWI’M bl ock rel ocates data on the nenory
data bus to the data bus_anmong bl ocks, when perform ng reading of data
fromthe bu¥FeRrFretfbriyy, CARdMr bW hR8sP BT R o Ve EiPAt a thEE Cahb My MIGHES to
the nmenory data bus, when performng witing of data into the buffer
nenory.2 ThERBLREOCEhEPhkdeh BT hehBF \RradEe88s fLon pducad ahecks frastard
access is performed toward the buffer nmenory, whereby it is possible to

i ncr ease A& cat PREPENCcFOBReERBAnERTY ylemadas slatas bine| Nadsng ot kRvinisi e bars

circuit.
width through a memory control block, so as to perform reading of

data comprises: a memory control block which performs writing of data
into the buffer memory and reading of data stored in the buffer memory
from the buffer memory through the memory data bus; a data bus among
blocks which has the second bus width narrower than that of the first
bus width, and transfers the data among the plural blocks and the
memory control block; and the memory control block relocates data
on the memory data bus to the data bus among blocks, when performing
reading of data from the buffer memory, and relocates data on the
data bus among blocks to the memory data bus, when performing writing
of data into the buffer memory. Therefore, the number of memory access
is reduced and a fast access is performed toward the buffer memory,
whereby it is possible to increase the efficiency of the memory access
as well as to downsize a circuit.

According Claim 2 of the present invention, the signal processor
of Claim 1 comprises: an error correction block which is connected
to the buffer memory through the memory control block, and performs

error correction processings of data for at least two frames which



According Caim2 of the present invention, the signal processor of Caim
1 -conpri ses: an error correction block which is connected to the buffer
menory through the nmenory control block, and perforns error correction
processings of data for at |least two franes which 6 are stored in the
buffer nenory at the sanme tinme. Therefore, .data for plural frames stored
in the buffer nenory are subjected tofihe error correction processing at
the sane time, thereby reducing unnecessary nenory access. According to

Claim3 of the res i.nv tron ther rovrd i [oce of
d ai malr,ei%t%? e%ﬁ*r@\‘b% ﬂotfl B 0(1::§1 pswﬁlgn sltnorr Ig@d’?%f&? e
successr ve N fra corrprl Si nunber o the buff
nenory ??(ﬁ’r]r‘ér‘?Je et?ﬁ] i’reeb %gﬂftme??ﬁr‘reaﬁ%t%%m%t?% “Durter
menory at |ntervals of N—l wor d, sto e second frane |nt rval s of
N1 veRFeh GTFBCRUPBI PIARE TG SF 1 SRE AT hhGCstSrEL DHe T B Nk
frame data subsequently at intervals of NN1 word so as to adjoin N-1th

frame HaRCCAPY N Preces 20fWword data of different frames are stored
successively in _the buffer Therefore, the width of the bus. to the
buffer menbFFOrdingxtefdéd™ o Cr%&ﬁ“&pfﬁéeﬁﬁnHeYer?l%nﬁWrgcﬂ:ﬁs%ro W& by
it is possible to increase the efficiency of an access to th%b fer
menmor y2 BRI DESCRE £ ON OFF T DRAWNGE FrRyut e IMeROLY [ Yekr
illustrating a signal processor according to an enbodi nent of thg re ent
i nventvieen FEQuimg 2ate afdFagransiBe BEAaen FETRLPSPBLI RECEORtPS Vb‘?r‘f

number into the buffer memory from a recording medium, stores first
frame data into the buffer memory at intervals of N-1 word, stores
second frame data at intervals of N-1 word so as to adjoin the first
frame data, and stores the rest of Nth frame.data subsequently at
intervals of N-1 word so as to adjoin N-1th frame data, and N pieces
ofworddataofcﬁfferentframeearestoredsuccessivelyj11thebuffer
memory. Therefore, the width of the bus to the buffer memory is
extended to reduce the number of memory access, whereby it is possible

to increase the efficiency of an access to the buffer memory.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram illustrating a signal processor
according to an embodiment of the present invention.

Figure 2 is a diagram for explaining a pipeline control of the
signal processor according to the embodiment of the invention.

Figure 3 is a diagram for explaining schematically a format of
data storage into a buffer memory of the signal processor according

to the embodiment of the invention.



si ghal '‘processor according to the enbodinent of the invention. Figure 3 is
a-di agram for explaining schematically a format of data storage into a
buffer nenory of the signal processor according to the enbodi nent of the
invention. 7 Figure 4 is a diagramfor explaining a conventional | ogical
forrmat of a CD-ROM Figure 5 is a block diagramillustrating a
conventional signal processor. Figure76 is a diagramfor explaining a

pi peline control of the conventional si gnal processor BEST MODE TO
EXECUTE THE INVENTICN Enbodi Hereinafter di ment bed
T O al m 1 TSPUERES poch SEOTAMATA FER A (- BE GROLPP DAL C erer SEeFo

figures 1 to 3. In figure 1, while the basic configuration is the same as
that 8f & EBRBEMti onal apparatus there is a difference in that the bus
wi dth of a data bus 18 ocks far ransferrlng dat a n respective
bl ocks sucHlg8T8 ﬁeﬁﬁr? célﬁﬂ?ﬁﬂk¥ﬁ§ USht ek G @ 88PV88?F8HQ5I8%§ g

and a host |/F block 17 is 32 bit width, and the bus width of a nenory
data bB3OT9SFBF -transferring data between a buffer nmenory 12 and the
menory control block 15 is 64-bit wdth. Data for successive t frangs (an
"even" frafd9&i§ énlsoﬂddlag¥?%n%9reﬁ%?%ﬁ%ﬂ%ﬁﬂ|419HH§ &PNrERor 9T1508

that data of the sanme word nunbers shoul d adjoin each other as shomn |n

fi gur ec@nVeRERhOpRLsSsignal processor.

BEST MODE TO EXECUTE THE INVENTION
(Embodiment 1)

Hereinafter, an embodiment described in Claim 1 of the present
invention will be described with reference to figﬁres 1 to 3.

In figure 1, while the basic configuration is the same as that
of a conventional apparatus, there is a difference in that the bus
width of a data bus 18 among blocks for transferring data among
respective blocks such as a memory control block 15, an error
correction block 16, and a host I/F block 17 is 32-bit width, and
the bus width of a memory data bus 19 for transferring data between
a buffer memory 12 and the memory control block 15 is 64-bit width.

Data for successive two frames (an "even" frame and an "odd "
frame) are stored in the buffer memory 12 so that data of the same
word numbers should adjoin each other as shown in figure 3. With this
memory storage format, an efficient memory access at the error
correction can be realized. The operations of (1) buffering
processing, (2) error correction processing, (3) host transfer

processing as the signal processor will be described in the following.



menory ‘storage format,. an efficient nenory access at the error correction
can be realized. The operations of (1) buffering processing, (2) error
correction processing, (3) host transfer processing as the signal
processor will be described in the followng. 8 (1) Buffering processing
Seri-al data read froma recording nedium 11 is taken into a decoder bl ock
14. The decoder block 14 perforns seridl/parallel conversion on'the data
taken in to transfer themto the nmenory control block 15 through the data

bus 18 ?L §2-?it.mjdth annng bl ocks. Further, the decoder block 14 al so
transfé BEFREL P nPHPHEEPORY0f the buffer mnemory 12 to access to the

menory control block 15. The nenory control ..black.1 tores. data into the
buf f er rrem%fej?lfg Cssj%tal r&Ed Ci}“ﬁaﬁec%or W@?g?%gﬁf b?%ﬁtﬁceﬁeé%‘??ﬁe SR T gur e
3, according . to the address . inforpption sent fromthe decoder bl ock. 14.
Spect 1 PLRFRYLA { wi R0 RBSOGE BURERSLT AL b0 P 8 JAL APOF 25 L EanEOPTaREL Ot ch
is sent fromthe decoder block 14, are_ jnterspaced each other for pne wor d
so thaP? #BfdidhfatekeRnanshftetWBratRGNDRF™oFC atlif  FEFRAY ??%ﬁﬁogr% Q¢ br ed
in this space, whereby 32-bit data are rel ocated on th%.nennry‘dat bus 19
of 64-BPt COF ERBRAREC VA3 TE LT ity The Bt el IeERoRFoLS, LY FEr of SEBRPBCLi on

processing After data for two frames (4680 bytes) are stored in the_buffer
menor ythe dedrdes Pdpckok ¢ @ASORTBNBERT I AAGFERT ePSOrREtaaBrRS NS REBF FhL i on
to read the data fromthe buffer nenory 12 to the nenor control block 15.
The neRBRYTECH EBladsIesek t 25 eeBEBOE KE At P bpgk 15. The memory control

block 15 stores data into the buffer memory 12 so that they match
the storage format described in figure 3, according to the address
information sent from the decoder block 14. Specifically, two words
of successive-two-word data of a same frame, which is sent from the
decoder block 14, are interspaced each other for one word so that
word data of the same word number of a different frame are stored
in this space, whereby 32-bit data are relocated on the memory data
bus 19 of 64-bit width and written into the buffer memory 12.
(2) Error correction processing

After data for two frames (4680 bytes) are stored in the buffer
memory 12, the error correction block 16 transfers the address
information to read the data from the buffer memory 12 to the memory
control block 15. The memory control block 15 reads the data from
the buffer memory 12 through the memory data bus 19 of 64-bit width
according to the address information sent from the error correction
block 16, relocates a total of two-word data of an “even” frame and
an “odd” frame, having same word number shown in figure 3, onto the

data bus 18 among blocks, and transfers them to the error correction



the buffer nmenory 12 t-hrough the nenory data bus 19 of 64-bit wdth
accordi'ng to the address infornmation sent fromthe error correction block
16, relocates a total of two-word data of an "even" franme and an "odd"
frame, having same word nunmber shown in figure 3, onto the data bus 18
anong bl ocks, and transfers themto the error correction 9 block 16. In
the error collection block 16, the errgr correction processing is
performed by the byte unit. That is, the data read from the nmenory control
bl ock 15 are inputted to four syndrome cal cul ators and processed in
par al lelockriom r dgpddrs \v& 585 HGls et i dleeX 16al Aty IHE $osid on
and pattern of error are calculated, and when there is an error, the error
cor r eqi@re 48 gk 1s6pe ¥ Epshed St hee utdr 855 ti nfhafatlisonths dadla ragdifzamf ers
error pattern information to the nenory control block 15 through the data
bus 18&hermemeeyorgntrohtrlscklbckd S inpadsedat @ Hougns ynar pue fearl Gielidrarsi 2
t hrough the nmenory data bus 19 according to the address information
r ecei vatt f pooce hieed einompaceyliledt.i orF titocke d@eCctbye ecesuihe @&t Swdrakms of
the error pattern information, and wites the data into the buffer nenory
12 t hraoughl athieomentne gatsad thes 49d Rgteen 26 ergodi ageaveionlakpllaiaiichg a
pi peline control according to this enbodinent, and since the pipeline
cont r othérs therfeorisednbyrrohe thw-dreome apriredtn onhblembollb nentns tdes erhreor
correction is perforned after the buffering of two frames shown in figure
2(a) isddessyplietfedmanicrt ke hedtl tsanséesfessperfor et ad treri it foecmertriom
correction processing of two franes shown in figure 2 (b) is conpleted,

to the memory control block 15 through the data bus 18. The memory

control blockl5 reads data from the buffer memory 12 through the memory
data bus 19 according to the address information received from the
error cofrection block 16, corrects the data by means of the error
pattern information, and writes the data into the buffer memory 12
through the memory data bus 19.

Figure 2 is a diagram for explaining a pipeline control acc;olrding
to this embodiment, and since the pipeline control is performed by
the two-frame unit in the embodiment, the error correction 1is
performed after the buffering of two frames shown in figure 2(a) is
completed, and the host transfer is performed after the error
correction processing of two frames shown in figure 2 (b) is completed,
as described in respective figure 2(b), (c). As described above, each
block processing is performed for two frames at a time by the 32-bit
unit, thereby enhancing the access efficiency.

More specifically, in figure 3, at the correction processing of
P parity, the buffer memory 12 is accessed by the 64 bits of respective

two words of successive Oth frame and 1lst frame, and out of the 64



as described in respective figure 2 (b) , (c) . As described above, each

bl ock processing is perfornmed for two franmes at a tine by the' 32-bit

unit, thereby enhancing the access efficiency., Mre specifically, in
figure 3, at the correction processing of P parity, the buffer nenory 12
is accessed by the 64 bits of respective two words of successive. Oth frane
and 1st frame, and out of the 64 10 bil®s, the correction processing of
only 32 bits of the Oth word of the Oth frame and the 1st frame is

perforned, and then, the correction_prqcessing.of.32 bits, of .the 43rd word
DF "t he 20107 1 e o S OTo P T O P ARR e ChePToVnad BhbSethenyd LfEd oF
correction ocessing of. Qparity is perfaorned. in t same_. manner_ i n which
Che butr OPBrgryie 3o b tRts stiep AehBEsROERPY G FBEBec b otRs WOl of
successive Oth franme_and, 1st frane, and out. of the 64 bits, th orrection
ot Soes SO ot $Is3 0Pt ES ot LTI IS oG GE TE BL FTaRe 2ih ke 1P
frame is perfornmed, and then, the correction processing of 32 bits of the
44t h WEF@™sF ish@<Gthe Tmedns URScEYSRE st frame is perfornmed subsequently.
That is, while data are read fromthe buffer menory 12 by the unit of 64
bits, the O S&QEEFLIToEESSEIFLINY pér RoPAbHt Byl He LR e 13D B $a8%t of
the 64 bits, whereby the nunber of nenory accesses is reduced, increasing
the nEWNEaddeydiehf tErehty feFuReReEY %\%H% APRESIRN Y |1 thated sa dase
where the buffering processing which stores the above-described two-franme

dat a | FesPEE i visutver WRERSr 9T 191 @SRTSA W e Egeaei snget § brivealne aridid ®Uthi s

case, : .
of the 64 bits, the correction processing of only 32 bits of the Oth

word of the O0th frame and the lst frame is performed, and then, the
correction processing of 32 bits of the 44th word of the Oth frame
and the 1st frame is performed subsequently. That is, while data are
read from the buffer memory 12 by the unit of 64 bits, the correction
processing is performed by the unit of 32 bits out of the 64 bits,
whereby the number of memory accesses is reduced, increasing the
memory access efficiency.

Further, while the above illustrates a case where the buffering
processing which stores the above-described two-frame data into the
buffer memory 12 every other word is performed, and in this case,
data for two frames are subjected to the error correction processing
at the same time, it is also possible that as the frame number to
store into the buffer memory 12, data for N frame should be stored
by performing the buffering every N-1 word, and in this case, it 1is
clear that the error correction processings are perforhed toward the
N-frame data at the same time.

(3) Host transfer processing



data for two franmes are subjected to the error correction processing at
the sanme tinme, it is also possible that as the frame nunber to store into
the buffer nmenory 12, data for N frame should be stored by performng the
buffering every N1 word, and in this case, it is <clear that the error
correction processings are performed toward the N-frame data at the sane
time. (3) Host transfer processing 11 11When the error correction
processi ngs toward respective data for two frames are conpl eted, the host
I/F block 17 transfers the_ ad information to _access the bu

dress f ffer nory
12 to the HBABrYPTETERS CBFbEk 18 PHHE sty “8RE ot S B Tek™ 15 draet%dgggat a
fromthe buffer nenor 2 thraouygh th ry da bus 19 of .64-bit_w.dth
accor dFHg t'Fi%e ar&dﬁ%&%iﬁﬁ?m‘#&t P8ﬁ%5ﬁ€%ﬁﬁ§% ﬁﬁetlfﬁ)%% P‘ﬁ‘lq:tb ot RY1735 The
menory, control block 15 rel ocat respecti t wo-word dat a of successjve
wor d hERBEFEAGEOR EhAECRF And S RURg SEHESTTOY o R BOPREA SRS Hnk Okt a
bus 18 of 32-bit w dth anmong bl ocks, and transfers themto t?g host |/ F
bl ock 17: T%E@rmﬁﬂ04¥fﬁQﬂRﬁ§i PAAGRanst &F&deneaftéc F&@dghstau 6t REMRb¥t
conputer 13. Wth this configuration, while an access to the huffer- Hennry
12 is bér?BFﬁﬁahb9h?H%E@QE%iégEﬁﬂqqs s Pdc Oy YR THr 8EESLARGY 5Pethe
performed by the unit of 32 bits out of 64 bits so that 32-bit data
t r ansf agAs@SEhipdgrTakéoBateBuL e dshd Bitocks BECakways vERE dReMGREr eby

the access rate fromrespective blocks to the buffer menory 12 in the
syst enFe@RArBE PheFkad@draiPRBGESIERPRASFAYSt RECEVPFE| BALy OFf successive

word numbers of a same frame among the four-word data read onto the
data bus 18 of 32-bit width among blocks, and transfers them to the
host I/F block 17. The host I/F block 17 transfers the received data
to the host computer 13.

With this configuration, while an access to the buffer memory
12 is performed by the 64-bit unit, respective block processings are
performed by the unit of 32 bits out of 64 bits so that 32-bit data
transferred through the data bus 18 among blocks are always valid,
whereby the access rate from respective blocks to the buffgf memory
12 in the system can be increased without decreaéing the efficiency

of the error correction processing.

APPLICARILITY IN INDUSTRY

The present inveﬁtion relates to the signal processor at the
recording and the reproducing which is applicable to an egternal
memory of a computer or the like and, more particularly, to one which
increases the access rate to the memory, and thus, increases the

processing speed of the whole signal processor.



of the ‘error correction processing. APPLI CABILITY IN I NDUSTRY The present
i'nventi.on relates to the signal processor at the recording and the
reproduci ng which is applicable to an external nenory of a conputer or the
| i ke and, nore particularly, to one which increases the actC 0 the
menory, and thus, increases the processing speed of the whol e signal
processor. 12 CLAIMS 1. A signal processor which perforns an access from
plural blocks toward a buffer nenory connected to a nenory data bus havi ng
the first bus width through a nenory control block, so as to perform
reading of data conprising: a nennﬁﬁJ rol block which perforns witing
of data into the buffer nmenory and reading of data stored in the buffer
menory from the buffer nenory through the nenory data bus; a data bus
anmong bl ocks which has the second bus width narrower than that of the
first Bus v AHINENEHOCESSOST ¥DiRE BAF BCERD M t3e S fra™ BLYERE BhACtRe
menory control block; and the nenory control block relocating data on the
nenor y tauegdby $utife rt ReNgay £ BIE Efsh§o s BERSr Yviere past br Ry ¥ €adiRgtof
data from the buffer nenory, and relocating data on the data bus anong
bl ocksbusowi HehnEhbpyIbad aneRr Y vkt ek fordfidhg Sa iasi g BETdar® rRE61RHe
buffer nenmory. 2. The signal processor as defined in Claim1, conprising:
of data comprising:

a memory control block which performs writing of data into the
buffer memory and reading of data stored in the buffer memory from
the buffer memory through the memory data bus;

a data bus among blocks which has the second bus width narrower
than that of the first bus width, and.transfers the data among the
plural blocks and the memory control block; and |

the memory control block relocating data on the memory data bus
to the data bus among blocks, when performing feading of data from
the buffer memory, and relocating data on the data bus among blocks
to the memory data bus, when performing writing of data into the-buffer
memory.

2. The signal processor as defined in Claim 1, comprising:

an error correction block which is connected to the buffer
memorythroughthen@morycontrolblock,andpefformserrorcorrection
processings of data for at least two frames which are stored in the
buffer mémory at the same time.
3. The signal processor as defined in Claim 1} wherein the memory
control block, when storing data of successive N frames comprising

prescribed word number into the buffer memory from a recording medium,



an error correction block which is connected to the buffer nenory through
t'he nenory control block, and perforns error correction processings of—-
data for at |east two franes which are stored in the buffer nmenory at the
sanme time. 3. The signal processor as defined in Claim1, wherein the
menory control block, when storing data of successive N frames conprising
prescri bed word nunber into the bufferldrenory froma recording nmedium 13
stores first frame data into the buffer nenory at intervals of N1 vvord,
stores second frane dataa nte val s 3? {liil word so as {9 .2 in e
first FrmMESddtdstahda®o égat he ?e'ékile 1IN dta lfer?tl at
intervals of N1 word so, as to adjoin N 1th fra at andN s .of
wor d d#C&def SHPF$ 2 S&sOd ﬁé@eﬂgéas?*&rlé&efsv@ééeggi%‘i VOFH St%ésbtﬁcf F@ﬂom

menory.
the first frame data, and stores the rest of Nth frame data

subsequently at intervals of N-1 word so as to adjoin N-1lth frame
data, and N pieces of word data of different frames are stored

successively in the buffer memory.



