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It AU G 2 DESCRI PTI ON SI GNAL PROCESSOR %ECHNICAL FI ELD The present
invention relates to a signal processor for detecting and correcting
errors in data read froma recording medium 10 BACKGROUND ART I n recent
years, high quality and speedup are denmanded of a DVD ROM which has becone
w despread as a digital nenory, to égééeﬁﬁf he reliability of data read
from a DVD disk. Wth the denand,D 7 ot%)rocessor for correcting errors
inthe ! 15 disk is required to have rapid processing neans, and it is
aimed at realization of high-speed data processing. A conventional CD ROM
signal processor perforns error correction by a predeterm ned nunber of
times. Further, the CD ROM sigRaFNpLoEESSEESMR tes inputted data in a
buffer 20 menory and, simultaneously , detects errors in the data by wusing
CRC (Cycling Redundancy Check). Based on the result of CRC, the data is
deciced as "error -free data", the signal processor reduces the
pr edst erpricaed opuniFE=Iaf error corrections. 25 In the case of DVD- ROM
data, however , since inputted data AUG 20 is not previously subjected
to error corregéippebdnconhrraativa rbeaCBsROM datdgnalh@reoeesqmatects
hi gher in the DVD-ROM data than in the CD-ROM data. Therefore, when the
DVD- ROVydatadiisg S eetretdid reRGrides riesuldtof r&REC fsomim mopseréases,
that 5 there aré errors in the DVD-ROM data. Figure 6 is a bl ock di agram
illustratipgthe structure of a conventional DVD-ROM signal processor.

10 BACKGROUND ART

Iy

In recent ysars, high quality and speedup are demanded ¢
a DVD-ROM, which has become widespread as a digital memcry, €2
increase the reliability of data read frcem & DVD disk. With
the demand, a signal processor for correcting errors in the
15 disk is required to have rapid processing means, and it is
aimed at realization of high-~speed data processing.

A conventicnal CD-ROM signal processor periorms €rror

correction by & prsdetermined number of times. further, the
CD-ROM signal processor writes inputted data 1n & buffer

20 memcry and, simultanscusly, detacts errgors in thé Gati Ly
using CRC (Cvclic Redundancy Check) Rzsad cn the rssult oI
cac, when the deta is decided as "error-Ifres data”, thg signa-
processor rsduces tne pradetarmined number oI error
corrscticons.
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In the case of DVD-ROM datz, however, sSlnCes inputtsd cdata
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In figure 6, a DVD_ROM signal processor® 65 receives DVD- ROIVIdigi’ta{*IAUG 20

signal data ( hereinafter
opti cal
conputer 63. The DVD- ROM si gnal
m croconputer 62, and is connected w

data. 15iFonkd SFeFiiousl#t eHDAS

an FMI bl ock 651 for capturing the DVD-ROM data outputted from

pi ckup 61, and outputs the data after error
processor

referred to as "data") 10 which is read by an

correction to a host
65 is under control of a control

th a buffer nenory 64 which stores
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an 20 desaeanthi ngeblCOcROBERfter. dBberafibrengwhie shcamyiledR@atd@tanierror

detection bl ock 654 for detecting errors

in the data after error

correcti gipiubkel dat grics sher aésiult e WINT drs,nenomyo $4; casavst thater f ace

bl ock 655 for transmtting error- free data to the host conputer,

based on

the resuli et Ehe 23%cekr oh defeoviDemOby dzhe .error detection bl ock 654; and
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DVD- ROM si gnal processor 65 and the buf f&r menory 64. The operati onI' ohUG 8D
conventi onal DVD- ROM signal processor so constructed will be described with
reference to 5 figures 4 and 6. Figure 4 is a diagramillustrating the
data format constituting one ECC bl ock. As shown in figure 4, the | ogi cal
format of the DVD-ROM data_ outputted fro theotlcal ckup, 6 -
const it utiedagiare RLaAB2 X208 byt eSORsT E?F% %)r?g ﬁge&g’d ne

bl ock. First of all, the data read by the optlcal pICkUE é forns one
CONponentDVEMROMSIgIESD HEARES $RT a6 TI2RD IR E £ THeTeRAL K ofé - wor d i s
conposed of 172 bytes of users data and 10 bytes of Cl parity. One ECC

bl ock is conpofee opepkuiah Of theceodavadidsnand DYDTF G % de words, each
C2 code word conprising 208 bytes obtained by collecting one byt e from each
Cl code webdssEaeh soCZaroderwmratl il Corposbe: of 1392 bytlesrefsuseredarca and
16 bytes of C2 parity. The DVD- ROM data has been scranbled in advance. 20
In flgurglghwb@eaFumdbwock 651 converts the DVD-ROM seri al data outputted
fromthe optical pickup 61 into parallel data (serial to parallel
conversion), sgpjeedsathe goavegted datastezdengduhat Henzafo satc
detection, and wites the parallel data in the buffer nenory 64 through the

menory  2ankhtentase bheckd@®hiock.
As shown in figure 4, the logical format of the DVD-RCM
data outputted from the optical pickup 61l is constituted with
10 182X208 bytes as one ECC (Error Correscting Code) block.

-
1

all, the data read by the cptical pickup 61

Fh

First o

=
-y
o

forms cone component unit with 182 bytes as a Cl code word.

Cl code word is composed of 172 bytes of user data and 10

bytes of Cl parity. One ECC block is composed of plureal CI

15 code words and plural C2 code words, each C2 code word
comprising 208 bytes obtained by cellecting one byte from ezch
Ci code word. Each C2 code word is composed of 192 bytes cZ

user data and 16 bytes of C2 parity. The DVD-ROM data has besn

scrambled in advance.

20 in figure 6, the FMT tlock 631 converts The DVD-ROM
cerial data outputtad from the optical pickup €I into para.lel
data (serial to parallel ccnversion}, subiects ths convertad
dzta to demodulation and sync detscilcn, and Wrlcss tos



4 AUG 20 The error correction bl ock 652% eads the DVD-ROM data wri tt%rﬁ% 20
the buffer nenory 64, through the nenory interface bl ock 656, perforns
syndronme cal culation on the Cl code words and the C2 code words shown in
figure 4, and calculates the 5 error position and the error pattern by
using the result of the syndro cal cul atLon. Based, pn _ |t .of the
sydrone cal cul &t§ cﬁﬁrqlﬁe‘:%ﬁ:‘?%ﬁ:gﬁ%? ?kéﬁ?‘?gné%?oﬁﬁaééztﬁgr%DQanguFﬁag% error
correction when the data has no error. However, when the data has_sone
error, tWelBERBr 1BoERBCPREASHI 8‘@@06'5’26réead§rt°ﬁ’t9h1§%§r rET <t & 8tDT e8<Fn t he
buffer menory 64, through the nenory interface bl ock 656, perforns error
correctiohook 6h6, ePE6FOTREASYARGONE £a3 CHRe Tdary &6t dd st Theds
address of the error data stored in the buffer nenory 64, through the _
menory i atértaeeChl oekke686rdsssnhendéscrambiriend rblaé@%: BEF Y S t He® DVD- ROM
data whi ch has been subjected to error correction ans is stored in'the

buf f ey nespsy Bdsithooughdt heenemopy patéeftacevbledkgeShe Lfsstrardfes the
data according to a predeterm ned nethod , and wites the data in the
buf f er nex®ryy6d- st otighcthet renor yB20ed nber flacese blibt ke 658 heThe Neame
detection bl ock 654 reads the DVD- ROM data whi ch has been descranbl ed and

i s storegig: e bwf fefie neADoY 64rrebthughblbeknésdr v eirmtevefrase tiock 656,
and detects errors in the read data by perform ng predeterm ned

cal cul atd.of, r 25, Fhe- st dinéer £ asedbtackab5hot eamsmi.t sovevehe Wbsh the

M

dzta has some error, the error correction bleck 652 reads T

10 error date stored in the buffer memory 64, through the memory
intarface block 656, performs error correction on the errcr
dafa, and writes the corrected data over the address of the
error daté stored in the buffer memcry 64, through the memcry
interface block 656.

15 The descrambling block 653 reads the DVD-ROM data which
has been subjected to error corraction and is stored in the
buffer memory 64, through the memory interface block 656,
descrambles the data according to a pre%i;jrmined methed, and

writes the data in the buffer memory 64 through the memory

90 intarface block 634.
The error detacticn block 634 reads the DVD-ROM cdata
which has peen descrambled and is stored in the pulfsr memory
61, through the memcry interlace block £536, and detT=ecIs £rrcrs
in the read data by periorming predetermined calculation
25 The host interface block 6335 transmits, to the host
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5 conputer 63, the DVD-ROM data whi ch has been deci ded as error- free

data" in both of the error correction block 652 and the error detection
bl ock 654. Each of the above-nentioned bl ocks is constructed so as 5 to
operate at a predetermined timng according to an intrustion formthe
control m croconp V i gg\é J¥eln ngcessor
however , W%%e%Dt%é\/lDy[?aé% £sau jﬂi%pﬁ)a%)mr co%rec%:ion

follomnng oper atj ons are jerf d on the buffer neqpr i ng of
data fromaHFE FMFE 5 %651 %eog“gl rng]atﬁbEvﬁ 49 Mg O b g(f%”ebtgrbr or

correction bl ock 652, readi ng Wi ti of data from t he descranbl i ng

bl ock GSBHQWﬁﬁﬁlﬂﬁﬁﬁF @&Fﬁqgﬂﬂﬂ 4ﬂ§ﬁné§%°detection bl ock 654, and readi ng
of data fromthe host i nterface bl ock 655. That is, since reading and
writing 15 of Beel @f ctiprrievedmeRegaeae! blekeugh ERNBGFEET SRemst V%4,
the menory band wdth is pressed and, therefore, the 5| nal processor
cannoi peofop&rhtgha§péeQr§d@é§§m%ﬂ$duRﬁmMKBﬁeé@TG o an

instruction frem the control microcomputer 62.
In the conventicnal DVD-RCM signal processcr, however,
the

when the DVD-ROM data is subjected to error correction,

following operations are performed on the buffer memory 64 :

Ity

d
0

10 writing of data from the FMT block 651, reading and wr iti o

data from the error correction block 652, resading and writing

of data from the descrambling bleck 653, rsading of data from

i

the error detection blcck 654, and reading of data from the

(&

host interface block 635. That is, since reading and writin
15 of data are performed fregquently through the buifer memory 64,
the memory band width is pressed and, therefores, the signal
processor cannot perform high-speed access and higher-speed
data processing.
The present invention is made to solve the above-

blem, and it is an ckiect of the presen

- — = — o~ —~ v = A3 — *—ﬁﬂ
inventicn to provide & signal procssscr which cCan raduce the
number of memcrv accésses Ly reducing the numger ©I &Iror

H - - = —~ i -
corrections, thersby rsalizing highsr-speed datz Lrocessing.

25 DISCLOSURE CF THE INVENTICWN



. F
data processing. The present invention ianade to solve the above 204 AUG 2
descri bed problem and it is an object of the present invention to provide
a signal processor which can reduce the nunber of nmenory accesses hy
reduci ng the nunber of error corrections, thereby realizing higher-speed
data processing_ 25 DI SCLOSURE THE | I AG 2 A sEgRa)
processor accor & f§97'6 tﬁ505ﬁ§§§% 4%%%5§ﬁ%§2%%§%ﬂﬁn%ﬁﬁs a signal processor

for subjecting data read froma recordi ng oedi umto_predetern igital
si gnal proessitgl! it SubiEeE T gt PHES R afoﬁh?gﬁjﬁgg“ﬁgeﬁa§§kﬁgg¥gd§§%9the
5 predeterm ned digital sjgnal proq&ss%%&.,ﬁéo error1correcqionﬁ2%% each

pr edet er My EEHIGNE FFEER orP P bRk “THISIST gfaf - pP oc2s2Br ~c BApFses- 19
menory neans for sequentially storing the data which has_been subjected to
the predetagrdrisvad afitgindalths giple proeesi e BPe0rSEBi FeEERohCmEdfs for
subjecting the 10 data, which has been subjected to the predeterm ned
digitab sipgralemmdessi i, gittRlers oinacbreeeEs R 1or eACRIpPederermimedt
error correction bl ock; descranbling/error detection neans for i
descranbl iseg tehehdatradstiecimiresd beeros ub ereedien 2 heckr r orkdr§ €88fén, and
detecting unit when there is no error in the data which has been subjected
to the ermehcdelseat iconpdizdse mmmal mpracessor soqeonsialey e@torRah Uiviser
of data error corrections can be reduced, whereby reduced power 20
consunpt i @a +@f Wwhhendewrisc ®estrs elifbj anmed e acttieveddFue tthenedsithgé tehe
nunber of menory accesses to the nenory neans for error correction can be
reduced, %@%néﬂOFE%Ee@bQﬁ@ﬂMﬁﬂﬁﬂb/&Hiﬁbcﬁﬂmnuhéﬁmmeﬁsingubjethéngigma

")processor IS realized. 25 According to the present invention ( Claim2), in
“the 10 data, which has been subjected to the pradetermined digital
signal processing, to error corraction for ezch pradetermined
serror correcticn block; descrambling/error detection means for
descrambling the data which has been subjected to the error
corraction, and detecting errors in the data after the
15 descrambling; and control means for transmitiing error-fr
data to a display unit when there is nc error in tae data
which has been subjected to the error detection.
) In the signal processor so constructed, the number of
datz error corrections can be resduced, whersby reduced power
90 consumpticn of the device itself cen ke achisved., Furtl

since the number of memory accesses Lo The MERNCIY MSans -



4 AUG 2 signal processor dscribed in Clgin11,the error correction ﬁeénéUG 2
conprises : a syndrone calculator for calculating syndrone of the data

whi ch has been subjected to the predeterm ned digital signal processing: an
error 5 position/pattern calculated for calculating the error position and
the error pattern after the syndronme cal cuyl ati on; error congpggigp result
hol di ng sbanalfBFORBFAPAGCRACSEREL dR 5138 whet s SHE T tet ec?8d by
the error position/pattern calculator is error-correctable or not; data
correct i DeameansTOIDSESF @oFYBEEPRE ERA6HLATAT KOTdAL It Pasis of the
result of the syndrone cal culating; and nunber-of-error-correction
control @ﬁmﬂsom@roﬁohheoﬁatﬁgwhhéhngﬁﬁebeéﬂ SHPGESEGT éQiOHS. In the
signal processor so constructed, the time required for menory access to the
menory @%ﬁ@etaﬂmbmededﬂgédabysigﬁa&eguobngSﬂhe;n@@béﬁﬁﬁrerror corrections
and, furthernore, speedup of data processing is achieved. According to the
presgnt jdowentdonod€taim ylcubathe fsignalcplecésgordesoridredds- Thanm

t he descranbling /error detection neans conprises: descranbling nmeans for
descramy g 1290 &heodapa- whishahasrbers eondeomed chy cifie waror oreect i on
means; error detection neans for detecting errors in the descranbled data;
and err qt, det 8ctdOn-& Ss1t t nHDE h§onERABS fher hohalkdignd ntterwagsidrt @f the
error detection as to whether there is any error in the data which has been
subj ect %_etd;% he el rse 25 8es €€ 0py Bhel Bribe pbgnali opr/peessom so
constructed, based on the result of error detection, when there is no

-, error, t&%&?f&éé idranspitted-Locthechgst ngenpUker Wddieuit iper frorad. 89
)error cofrection again, whereby the nunber or error corrections can 5 be

- redyced.. Accordingl.y, . the pover, copsugptkognofnthgadeyi ex irself=nam: be
red edf9mu§%é#%%¥1%9t 2?pﬁesent9?nventionr(CIain14), in the

| of the syndrome calculation; and number-of-error-correction
ccﬁtrol means for controlling the number of error cCorrsctions.
In the signal processor so constructed, the time regquirsd
for memory access to the memory means can be reduced by-
15 rsducing the number of error correcticns and, furthermors,

speedup of data processing is achieved.

According to the present invention (Claim 3), in the
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signal processor described in Claim 1, the descramblin

c=ction means comprises: descramgling meazns for descrazmplling

detsc
90 the data which has been corrscted Ly the error Corrsctiohn
means; arror decaction means for detectlng errors 1o The
descrambled data; and error detecticn result holding means IZcx
helding the result of the esrror detscilon as o whetner Thsrs



. . | 4 AUG 20
signal processor described in daint, thé data subj ected to the
predeterm ned digital signal processing is read fromthe 10 nenory neans
for each predeterm ned error correcion block, followed by error detection
and error correction; mhen there is sone error, the error is corrected by
the correction bl oc ere is no error, %he d S, LI nsmtted to
the display 15.1%el @ Fo?né HfBFéaé?ErﬁPnga g FBF“@ger@t Bt ot I1n the
signal processor so constructed, the tine required for menory access to
the menor yeRtains FlaR BT SEAESH IR t dEANSTE the "R nddhd hBFedgFfort s
corrections or reducing the nunber or error corrections for the data in
each 20 prademéirefedOeliier NEHY COMPET S YOS RETHP M FefBF§  means,
and further high- speed tranm ssion of the data to the host conmputer is
achi eved. co BREEE 1 DESERRRPTI, OWhGE &PHE tDRAVWUNGS 2% frieiiar ICPBraChioek gEagr am
illustrating the structure of 9 a DVD ROM signal processor according to
a first ebbodedentdof Abheopdésehy.iphenpoenr cFhgurptdonscd Bnsclded age am
illustrating the internal structure of an error correction block according
to a secongsslenbedi bentadficeke present invention. Figure 3 is a block
diagramillustrating the internal structure of a descranbling/error

det ection bl oclhcreeaelidingd o:ee tdi s geremhiodigrenioof (Cheipr ésentini ment i on.
Figure 4 is a diagramillustrating the data format 10 constituti ng one ECC

bl ock. Fﬁ§&§@h5 ¢§o@eggatngegbaﬁbeaflﬁeuméynaqceS&elmd@ﬁ)ﬁﬂﬂ@enqﬁuﬂtﬂ
processing according to a fourth enbodinent. Figure 6 is a bl ock diagram

|11 ustratifg phessteugivee aigibelcenyrati prabsbVEnBOYIssignal fracesser. 15

)BEST MODE TO EXECUTE THE | NVENTI ON

10 memory means for each predetermined error ccrrection plock,
followed by error detection and error correction; when there
is some error, the error is correctad by the error correcticn
means for each predetermined error correction bleck; when
there 1s no error, the data is transmitted to the disglay

135 means for each predetermined error correction block.

In the signal processor so constructed, the time reguired

for memory access to the memory means can be reduced by
terminating the second and more error corrections or rsducing

the number of error corrections for the data in each

P A

RRIEEF DESCRIPTION OF THE DRAWINGS

bttt "

25 Figure 1 is a block diagram illustrating the structurs oI



Enbodiment 1. Figure 1 is a block di agra?millustrati ng the structur@ 866 4
DVD- ROM si gnal processor according to a first enbodi nent of 20 the present
invention. |In figure 1, a DVD-ROM signal processor 15 receives DVD- ROM
digital signal data (hereinafter referred to as "data"”) which is read b an
optical pickup 11, and outputs the data after error correction to a host
conput er %3Qvgﬁ30 VBL BRI 2B LOFGREP TpPEEESEdRI150 & &ddiS oI RPIY e € oA LT o
m croprocessor 10 10 12, and it connects a cache nmenory 16 for storing the
data and th® BreaeRer LABRBFYORer storing the data stored in the cache
menory 16. To be specific, the DVD- ROM signal processor 15 is 5 provided
with an FMI bl dékur®l & grs capgtiad gl ider DVE IROM vt binut pue t edteromlt he
optical pickup 11; an error correction block 152 for correcting errors in

t he dat a simrerhis ¢heancacherneaorygctboandlobe butbedimgnuny ald&ecnd
descranbling/ error detection block 153 for descranbling the scranbl ed

dat a, sanGmkdb dleieact 0 Eie opsesant hendeseranbl ed data; an error detection
bl ocks 154 for detecting errors in the data which has been subjected to
error correctigigard Bsistaer edodx die uid an 1mermrae itd hdobiceonputer 13,
based on the result of 15 error detection by the error detection bl ock
154; a mym-tuterdnee ddaekaddh 166/ dprcsond f oLt 1 HE bhecRr aeessidngdeatyeen
t he DVD- ROM si gnal processor 15 and the buffer menory 14; and a nenory

interfacg BhaGlk Ambalif@inC WY rld ihkihe: PLosessiHy. between the DVD- ROM
signal processor 15 and the cache nmenory 20 16. The operation of the

.Signal processgf.gPCONfLUGt gd Wi-LE, be descri-Red wWhh seference.do figures
}1 and 4. Fi gure % is adagramillustrating the data format constituting

one %ZC EEHQEitﬁ%i’%ﬁr shawpd figure 4, the logical format of the DVD- ROM
Figure 5 is a timing chart of memory access in DVD-RCM
signal processing accerding to a fourth embodiment.
Figure € is a block diagrem illustrating the structurs of

the convsntional DVD-ROM signal processor.

15
BEST MODE TO EXECUTE THE INVENTION
Embodiment 1.
) Figure 1 is a block diagram illustrating the structures of
2 DVD-ROM signal procsssor according to a first emgcdiment of
20 +the prasent inventicn.
In figure 1, & DOVD-ROM signal procsssor 1I raceives DVD-
ROM digital signal data (hersinafter rsfsrr=d tc as "data')
ne dazta

which 1s rsad by an cpticel pickup 11, and cutputs T

2fter error cocrraction to a host computer 13. Ths D
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95 signal processcr 15 is controlled b



11 data outputted fromthe optical pi c]kQJp 11 is constituted with 1’8215(2%”55 ¢
bytes as one ECC bl ock. First of all, the data read by the optical pickup
11 fornms one conponent unit wth 182 bytes as a Cl1 code word. The 5 C1
code word is conposed of 172 bytes of user data and 10 byt es of Cl parity.

One ECC bl ock is conposed of plural Cl1 code_words and Iur C2, code rds,
each C2 thdeandrift Ha9PRgCto08 BFERS @smaFMea6b§OEOFF:QE&Pﬁg &?eciﬁgﬁae #Rgm
each C1 code word. Each C2 code word is conposed of 192 bytes of user data
10 and 1o bytlest Dér GRempay | £9r TherbvD- RO data F&sSTBEeAlsEF&EMSIEd S n
advance. Initially , with reference to figure 1, the DvVD ROM data out putted

fromthenspitgals pi ckup 11 is converted from serial data to parallel data
(serial to parallel conversion) by the 15 FMI block 151. The parallel data

are subj ect edTbobéegaéttl i dtiicgn thandvrROMletieptd ompraras ore b the parall el
data is witten in the cache menory through the nmenory interface block A
157. At Ihe S Jidre, ad heMDthesclenes of tbhecpataklial daeaDV®-ROM data

outputted from the cptical pickup 11; an error cerreciicn

block 152 for correcting errors in the data storesd in the
cache memory 16 and the buffer memory 14; a descrampbling/erxror
detection block 153 for descrambling the scrambled datz, and
10 detecting errors in the descrambled data; an error detection
viock 154 for detecting errors in the data which has been
suﬁjected to error correction and is stored in the buffer
memory 14; & host interface block 135 for trans mitting erxcr-

svee data to the host computer 13, based on the result oz

detection by the error detection block 154; a memory

r

th]

or

[}
(4]
5}

nterface block B 156 for controlling the processing between

',4..

rhe DVD-ROM signal processor 15 and the buffer memory 14; and

olling the procsssing

LQ

= memory intsrface block A 157 for contr

(=3

etween the DVD-ROM signal processor 15 and the cache memory

20 1z
The cperation cf the signal processor s¢ censtrucTed will
be described with refsrsnce te figurss 1 and 4
Tigure 4 is & dizgram illustrating tag Gacée formet

the logical format cif the DVD-RCM
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transmtted for each ECC block to the ekhor correction block 20 15514 AUG 200

wherein it

IS subjected to error correction. The data which has been

subjected to error correction by the error correction block 152 is witten

in the cache nenory 16 through the nenory interface block A 157.

Next, the

error

correction is read from

t he

5 cache nenor

16 t hrough

data after ry :
t he menprytienercbacsas] daomA tisy omnid-al pickup 11 is consfplutegewith
scranbl ed data is subjected to descranbling and error correction by the

descranbhigngt 208 obvees esti onebEackslb3dk.and the data is transmitted to the
menory interface block B 156. At this tine,

buffer nmenory 14 through the
when the 5 desiraaridf ngl By rohedetest readbbpckhdb3pdétedt pisamp érlror in
the data, error correction is carried out again by the error correction

bl ock 152, fheodat acwbbabnkasirieen isib|180t @gcee ely of Tord®td iwnrdy The
error correction block 152 is inputted to the error

5 C1 code word is composed of 172 bytes of user data and 10

bytes of Cl parity. One ECC block is composed of plural C1

code words and plural C2 code words, each C2 code word having

208 bytes obtained by collecting one byte from each Cl code

4]

word. Each C2 ccde word is composed of 192 bytes of user dat

10 and 16 bytes of C2 parity. The DVD-RCM data has been scrambled

~in advance.

Initially, with reference to figure 1, the DVD-ROM data

cutputted from the cptical pickup 11 is cenverted from sarial

data to parallel data (serial to parallel conversion) by the

block 151. The parallel data are subjected to demodulaticn

ﬂ

M

and sync detection, and one of the parallel data is writfen in

the cache memory through the memory interface block A 137. At

) the same time, the other one cof the parallel data is

rransmitted for each ECC block to the errcr corraction block

152, wherein it is sub

which has been subj

correcticn block 132

H
M
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10 ‘detection bl ock 154 t hrough the bufféE nenory 14 énd t he

interface bl ock B 156, wherein error
on the result of the error

dat a"

bl ock 155. 15 As descri bed above,

det ecti on,

is transmtted to the host conputer
In the signa

AUG 2004
menory

detection is carried out again. Based
only the data decided as "error-free
13 through the host interface
processor according to

ther firsheenodimmrtd date DVD-ROV ataterd itop utetsed: damdo ey simhaké rpoocessor i s
subj ected to error detection and error corretion for every ECC bl ock. When

the dat acBasecsem@reiionhd i statambiis ngs'shjreat el derwidrorb etk et B pnahar

every ECC bl ock. When the

convent i onal
nunber o& ﬁb

of error corréctions is reduced. 25 Accordingly,
ion block 153 detscts some =2xrg

the QP“e&e§89§HHEEha?=9Eor detect
data, error correcticn

corraction block 152.

The data which has been subjected to error corrasctio

20 data has no error,

the host -qampukar ;13 thrahsemereE®S kineckbu rHaer alaicy
exanple error correction is carried out by a predetern1ned

S nsuUchwastalidc eonrsecti gp wREk | snavoided, ward the nunber

is

the data is transmtted to

al4 haughudm the

I S possible to reduce

in

it

carried out again by the error

3
D.
(2%

the error corraction block 152 is inputted to the error

10 dete
memo
carr

only

the host computer 13 through the host interface bloc

the first

oradstermined number of
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and the

ction block 154 through the buffer memory 14

B 156, wheresin error detecticn is

ry inter

ied out again. Based on the result of the error detection,

the data decided as "errcr~-free data" is transmitted to

k 155.

As described above, in the signal processor according to

embodiment, the DVD-ROM data inputted to the signal
is subjected to error detection and errcr corrsction

cata i1s

ECC block. When the data has some error, the

the

Times, sSuch wasoe!

and the number of error



13. the device itself. Further, since &Re nunber of menory acesses tho AU{%?U[
buffer nmenory 14 for error correction is reduced, the access right to the
buffer nmenory 14 can be assigned to another bl ock, whereby speedby of the
signal 5. processor is realized. Enbodinent 2. Figure 2 is a block diagram
illustrating the internal structure of an error correction bl ock according
to a secdnte etodieehESHEL ¢ hE UStE&dnt SitRFENTiGh LURPSH G RSt Bhce to
figure 2, an error correction block 152 is provided with a, syndrone
cal cul at arccks2e § dro perd dr4h fRF Jyatrohel €af ¢l $E TR, CAC ST ahdlti A circuit
1522 for scranbling descranbled data; an error position/pattern cal cul ation
bl ock 1523duarechalths atdarss ety oro puss thwhite n mereodat b2 a3t A€ error 15
pattern on the basis of the result fromthe syndrone calculatot 1521, and
det ect i ng s@atghRAW NG iotterT ddtaiit e wramssy (strrdimat{ ethe e$2gR@d to as
"error uncorrectable data"); an error correction result holding circuit
1524 gorprg@e@is@g: isnf argmAtiizeri.as to whether there is error uncorrectable 20
data or not, which is detected in the error position/pattern calculating
bl ock 1523 @t aorrection circuit 1525 for correcting errors in the data
according to the error position and the error pattern calculated fromthe
syndrome by the; .@LrL05 posithphéRalit eghagak culiatirafibyoekel3A3 erared a
nunber- 25 of-er?or-correction control circuit 1526 for controlling the
structure cf an error correction block according to a second

embodiment of the present inventicn.

iwn

10 With raference to figure 2, an error correcticn block 132

is provided with a syndrome calculator 1521 for periorming

syndrome calculatien; a scrambling circuit 1522 for scrambling

descrambled data; an error position/pattern calculation bklock

and the error

41]

1523 for calculating the error position in dat
15 pattern on the basis of the result from the syndrcme

calculator 1521, and detecting data having unccrrectable
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errors (hereinafter referred to as "error unc

data”); an error correction result holding
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14" nunber of error corrections. The &ﬁEration of the error correctt MG 20
bl ock so constructed will be described with reference to figure 2.
Initially, in the above described first enbodinent, the 5 DVD ROM data
transmitted to the error correction block 152 is inputted to the syndrone
cal culator 1521 for each ECC bl ock, wherein the data is subjected to

syndr omEt WK1 A i OEO A CIRFECTLPHR; if there is some error at the point of
time when 182 bytes of data equivalent to the Cl code word have been 10

i nputted, theThesAPErafiPRe CdyhdfoREIOF CGIEEEIFSACNs PloCSA tted to the
error position/pattern calcul ation block 1523, wherein the error position
and t he carsdrrysatack i lar e detfaizal Yk e erarcposd tF eovpat £ern

cal cul ation block 1523, it 15 detected whether there is any uncorrectable
error or not,Iandig&héyinfor e ehosbodesthébpdeséncé embabsased ofthe
uncorrectable error is stored in the error correction result hol ding

ci rcyi t pVD24oMT ki tianftorameniidr eabdut e quresenwe mect aisenbeciof 152 is
uncorrectable error, which is stored in the error 20 correction result

hol di ngiﬁ'g&%eziea 1%224hd $youlrtte o Te a tuiie2loffer rearcic @@t Lonkcont r ol
circuit 1526. On the other hand, the information about the error position
and t hey,gEraR npahtera tealiculsated dtrd he eryrIrgaesiddlon/lpadi@in ¢al cihagi on
bl ock 1523 is transmtted to the 25 data correction circuit 1525. The data
correct {PReCi heUthel@25s some errcr at the point of time when 182

bytes of data equivalent to the Cl code word have been
10 inputted, the result of the syndrome calculation is
transmitted to the error position/pattern calculation block
1523, wherein the error position and the errcr pattern ar
calculated.
In the error position/pattern calculation kleck 1523, it
15 is detected whether théra is any uncorrectable error or not,
and the information about the presence or absence of
uncorrectable error is stored in the error corracticn result
holding circuit 1524. The informatien about the prasencs or
absence of uncorrectable error, which is stored in the errcr

20 correction result helding cirzcuit 1524, is
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15 reads the data stored in the address!?ndicated by the error pésﬁtﬁyﬁ 20
fromthe cache nenory 16 through the nenory interface block A 157, and
perfornms error correction by using the error position and the error
pattern calculated by the erro 5 position/pattern calcul ation bl ock 1523.
The data which has been subjected to error correction by the data
correcti ofeedF ctine 4898 FEOREF: £8nthe EAEr88dr é8EIFAFFCAON G E T Br

position which is stored in the cache nenory, through the

position from the cache memory 16 tnrough the memory intasrface

1y

block A 157, and periorms error correction by using the error

ot

position and the error pattern calculated by the error

1lation blecck 1523. The data which hes

o

5 position/pattern calc

been subjected to error correction by the data corrscticn

circuilt 1525 is written in the address indicating th

-

positicn which is stored in the cache memory, through the

memory interface block A 157.

10 The data which has been subjected to the
correction in this way is subjected to error detecticn
descrambling/error detection block 153, and ﬁransmitted tc the

buffer memory 14 through the memory interface kloc

time, when some error is detected in the descrambling/errcr

in carried out in

il

15 detection block 153, error correction is ag

the errcr correcticn block 152. Hereinafter, this process will

he described in mers detail.

1524 and the descrambling/error detecticn block 1533 spown in

figurs 1 Besed on the result c¢f the detection, wnen theIis 1=

no arror, the numbsr-ofi-error-corraction control circuit 1526
95 cutputs the status of "Iree from efror" to the contzol



L 5 _ L & AUG 2
menory interface block A 157. 10 The dat4® whi ch has been subjected to the
first error correction in this way is subjected to error detection in the
descranbling /error detection block 153, and transmtted to the buffer
menory 14 through the nenory interfae block B. At this tinme, when sone

error is detected in the descranbling /errqr 15 detection_ bl ock lgB, error
correcti dWCF%O%@é?W%%rf% ed BUICHTF tHERITWHTT oY st TOrC b Btk 521
Hereinafter, this process will __be described in nore detail. In figure 2,
the nunbetator -w¥eRd cof rieke i BnafeEdmePeryY tfrctbe nuPBeHsRfges twket her
there is any error in the data 20 stored in the buffer nenory 14, on the
basi s of admrediifoy mantort reokicehe EpZoroeeryeestton FE30NE ARSI deAgFei'tcuit
1524 and the descranbling/error detection block 153 shown in figure 1.
Based on ttchehreesudntt ofl tihiec tiet@ettiiory, Whenendeties i syndoomer oelcthgtor
nunber-of-error-correction control circuit 1526 25 outputs the status of
"freesfraivar patdrong heyrobrinolcalculation agail®. m croconputer 12.
However, when there is sonme error in the data stored in the buffer nenory
14, the nunberris-evrndrsmeoctdctianceontral rekeeuichelb2G zomiput ssher St at us
of "error"” to the control mcroconputer 12, and the syndrone cal culator 5
1521 per keppregsyndiore Hed i aldndtradal N.through the memery intarfacs

block B 136. The read data is initially subjected to

scrambling by the scrambling circuit 1522, and then convarted

tion. The

fu

10 to the data that can be subjected to syndrome calcul

a is inputted to the syndrome calculator 1521 Zor

nverted da

A

0
(o]

TF

sach ECC block, and subjected to syndrome calculation.
there is some error at the point of time when 182 bvtes cf

data eguivalent to the Cl code word or 208 bytes of data

13 equivalent to the C2 code word have been inputted, th

of the syndrome calculation is transmitted to the error

position/pattern calculation block 1523, wherein the error

O

position and the errcr pattern are calculatsd.

Next, the infcrmation about

20 =and error patiern 13 transmitted to the data corrsciich
cirzuit 1323 Ths data correction circuit 1323 reads ths daztsz
in the address indicating the error position from the puifsr
memory 14 through the memcry intarface block 2138, and
cerforms error correction by using the srror pcsiilon &nd ins

25 error patiern calculatesd by



The syndrone cal cul ator 1521 reads the data with error stored in thebillF e
menory 14, through the nenory interface block B 156. The read data is
initially subjected to scranbling by teh scranbling circuit 1522, and then
converted 10 to the data that can be subjected to syndrone cal cul ation. The
converted data is inputted to the syndrome cal cul ator 1521 for each ECC
bl ock, anrdisulljeediced dlmcyididie Caleoyl athieonizdd wHierre Hasvsamesmerror at the
poi nt of time when 182 bytes of data equivalent to the Cl1 code word or 208
bytes of sgatiactdd equistalantcdarddieide? Godthawigehayerdbeenotnputted, the
result of the syndrone calculation is transmtted to the error

posi ti onjpatt.eknicalsculsati-an dirock, 1523, savherel nidde-£f 105 ©esi kiren-and the
error pattern are cal cul ated. Next, the information about the cal cul ated
error poshtion,20,an I Q- pad; ;S 144 he datacge tion
circuit %g%S?'%ﬁeoaagg%cggfggﬁﬁﬁﬁﬁ%%ﬁ%bf%ﬁﬁgg%'?fgdgg?%éﬁdgta ?% %%g&
address Lpdi j - he _er=rar, iti en from the buffer menory 14 through

t he ﬁ%nnfggiﬁ?%??gcéngr66f%%1§%%k%%%qDﬁ@rfornB error correction by using
the error posii]on AndA0e .25,€/ "0k PAL'SIDCR! SULALedoY LS AHHY <o

posi tion/ pattérn
the seacond embodiment, syndrcme calculation is performed on
the data of each ECC block unit, which is inputted to the

error correction bleck 132, and then error corrasction is

10 performed cn the data of each ECC block unit according to the

1l

SrIor

asult of the calculation. Thersfore, the number o©

(]

crractions can be reduced and, furthermore, the number ci

9]

memory accesses to the memory means can be rsduced.
Accordingly, high-speed data processing can be achiesved.

15 Embodiment 3.

structure of a descrambling/errcr detection block according to

a2 third embodiment of the present inventiocon.

In figure 3, a descrambling/error detsction block 153 is

20 provided with a descrambling circuit 1531 for descrampling
scrambled data; an error dstection circuit 1332 Ifor dstacting
errors in the descramblsd data; and an error Getectlon rasu-c
nolding circuit 1333 fcr holding the result cf srror detscilicon



~ /".

cal' cul ati on bl ock 1523. Then, the data W8i ch have been subjected tg érﬁgﬁ 2
correction in the data error correction circuit 1525 is witten in the
address indicating the error position of the data stored in the buffer
menory 14, through 5 the nenory interface bl ock B156. As descri bed above,
in the signal processor according to the second enbodi ment, syndrone

cal cul ation i sTperépenedion oblietdeat destreabhiEQCeirock camiect iwimi dh dsk
inputted to the error correction block 152, and then error correction is
10 per f orseedcon tirneteat &iafl eschid=EE @t kv it tr epeosdiagtd of idverar 8sul t  of
the cal cul ation. Therefore, the nunber of error corrections can be reduced
and, fothernUIz@iti&Elﬁ,lmﬂ@é 8htaNRHDEN BEEepses kapthetaemopy ereans can be
reduced. Accordingly, high-speed data processing can be achi eved 15

Enbodi ment, 3. -Ei gHr €n3che @ Hlackgiagrand iHiwsdty atdng ¢ hmpud egdat o
structure of a descranbling/error detection block according to a third

enbodi mept. .o - sept - Ntd ar3 1l o -Jd QU e desedAanbl & FELEQr
detec?iOEBBIQEEE§§§E?§EQOcﬁ?&?raédgﬁ%:%?ﬁ%gﬁgféﬁﬁT?%g ci?ﬁgatnﬁ%éﬁ %gr

descranbl j, 00, sGag0L pdofata. 20 R0 Ar 140t eakion n LIl b L9z ormdeLget i ng

errors i ranbled data; and an érror detection result hol ding
Sbsence SFOGTONY By £HECENParCdRtBA R ey cul f ook TpgpnD | HaREREe X
transmitted to the error detection circuit 1532, wnerein
errors in the data ars detected by predetermined calculation.
10 The data after the error detection is transmitted to the

puffer memory 14 through the memory interface block B1536.

Further, information about the result cf the error detection

3]
ri

by the error detection circuit 1532 is latched in the error
detection result holding circuit 1533, and then outputted to
15 the number-cf-error-correction control circuit 1326 (sse
figure 2) in the error correction block 13Z.
As descriped zbove, in the signal processor according to
the third embodiment, the inputted data is descrambled and

then subjected te error detaction. Based con the rssult of the

20 arror detecticn, when thers is no srrer, the datz LI5S
rransmitzed to the host compubar without pericrming data
corraction again Trnerefors, the numbsr ¢ errZly CCrIsCiicons

m QL ths



- b AUG 20
18" The operation of the descranblingl@rror detection block so constrﬁgpeg]
W Il be described with reference to figure3. Initially, the data which has
been subjected to error correction in the error correction block 152 is
inputted to 5 the descranmbling circuit 1531 from the cache nenory 16
t hrough the nenory interface block A 157, and the data is descranbl ed
accordi ng to piguesdef eiwi aedimengodhaTheoflenenailyedcdgssd ioF a rfiETR®Yed to
the error detection circuit 1532, wherein errors in the data are detected
by predet engilngd cealseviraticanrditgThe datiowfiteretihed enen? détebeion is -
transmttéd to the buffer nmenory 14 through the nmenory interface bl ock
B156. Furtben+ iak@nmabingn about the result of the error detection by the
error détection circuit 1532 is latched in the error detection result
hol di ng circuii, 533z and, tdem oyt pubted tERowdSihh€igure 5 will be
nunber-of -error-correction control circuit 1526 ( see figure 2) in the
errof c ég&gqggﬁ_block 152. As described above, in the signal processor
according to~ e third enbodi nent, the inputted data is descranbl ed and
then subjected to.error .detgction. an- t S ltenOfnih O error
det ecti on, mﬁgn&FHeP np§%n5§%¥#§?¥§?%§gﬁa'h??%ﬂﬁﬁrgﬁin?tég% ?gtghe host
conputer w thoyt pe r mii,Ad ta.correcti in.. T hecpupber of
computer i1 hoyt . BeLhor BIBUaAR! 3:6aCheClian 3081 s Miprflaiey ¢

can-be reduced, “resulfti’ng 1 n reduced power consunption of
the signal processor. 25, Eppadinent 4.
gorregtgon or eaéh EPE bE%c%.
Process 1 denotes the process from when the data inputtead
10 to the DVD-ROM signal processor is inputted to the cache
memorv 16 and the error correction block 152 through the EMT
block 151 to when the first error correction is carried out.
Process 2 denotes the process of performing the secend
52

rro

and further error correction in the error correction block 1
15 when the datz hes some error in Process 1.
Process 3 denotes the process of transmitting error-ires
dataz to the host computer 13 through the-host interface block
155 when the data has no error.

The operation of the DVD-ROM signel processor so

memory accass, with referesnce te figurs O
In figure 53, for exampls, the data corresgending to tos

Nth, (N+2)th, and (N+3)th blocks ars consticutad Ly The €rzcr
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19" Figure 5is a timng chart of nenn@@ access of a DVD-RONIsignaIA AUG 21
processor according to fourth enbodi nent of the present invention. First
of all, each of codes shown in figure 5 will be 5 described . N N+3
denot e bl ock nunbers of bl ocks when the data inputted to the DVD- ROM si gnal
processor is subjected to error correction for each ECC bl ock. Process 1
denot es theoprectssler 6k WS t9&€ddata i nputted 10 to the DVD ROM si gnal
processor is inputted to the cache nenory 16 and the error correction

bl ock 152 t hr dimgt itahisl MW bt cke IBACE ot ahidhe thatai 8t tBer Htheori®ecd)i®ir i s
carried out. Process 2 denotes the process of preformng the second and
further graonNedytrcbilonkisn theser detacbhevéch o [Hmuk sI5X 15haheainke data
has some error in Process 1. Process 3 denotes the process of transmtting
error -freecdptavhent heobests conputatie®3athr atghraicherhdste it&f¢ace bl ock
155 when the data has no error. The operation of the DVD ROM signal

p][ 0CESSOfefOry 204 cOnst riuei €dcakd ) phscgescri bednykt Bolespect Hyo Rtvercdssi ng
o]

h

2 put followed by Process 3 whersin the error-free data ar
transmitted for each ECC block to the host computer 13.
On the other hand, with respect to the data in the

(N+1)th block, since this datz has an error at the pcint of

ollowed by Process

i

10 time when Process 1 is ended, Process 1 is
2 wherein the error data is corrected. Those blocks containing
the data which are finally decided as "error-free error” ;:e
transmitted to the host computer 13 in Process 3.

As described above, according to the signal procasscr of

15 this fourth embodiment, the DVD-ROM data inputted to the
signal processor is processed for every ECC block

£ the data is started tc when the data is transmitted

to the host computsr 13. Therefors, in the case whers Frocess

1 is performed on the datz correspending to one ECC bplock and

- - —_ L = . C v e
90 then Process 3 1s periformed withcut performing Frocess £
- —~ —~ . - -~ P - J 5 = o e =
heczuse thers 15 no errsr, the access time inside ths signal
: . . o
arccessor can pe raducaed ov cre ECC plock AccordingLy, nLlgn



mehory access, with reference to figure2i. In figure 5, for exanple,l*t‘fg\léB °
data corresponding to the Nth, (N+2)th, and (N+3) th bl ocks are
constituted by the error- free or error correctable Cl code word while the
data 25 corresponding to the (N+1)th bl ock includes the error

20 wuncorrectable C1 code word. Initially, with respect to the data in the
Nt h, (N+2)ddy, Tk i(i=38) 1 bhiot&sorthese data having no errors at the point
of time when Process 1 is ended are stored in the buffer 5 nmenory 14. In

this case, Proggsgeicksnaet sbehlowetiebyiBhatepsc2Ridlof eldwiihy £ ogrss 3
wherein the error-free data are transmtted for each ECC bl ock to the nobst

CO”pUterp¥%5égﬁtﬂ%%éH{E%anHHLréﬂﬁéérfﬁﬂ“ﬁﬁmﬂéktéﬁfé%ﬁ@r&naéaésses by

3
A

raducing the number cf error corrections to process data a

11

(o

5 higher speed. Especially, it is suitable as a signal prcces

for which speedup is demanded, such as a DVD-ROM.



4 AUG 200

(N+1)th block, since this data has an error at the point of 10 tinme when
Process 1 ended, Process 1 is followed by Process 2 wherein the error data
us corrected, Those bl ocks containing the data which are finally decided as
"error-free error” are transmtted to the host conputer in Process 3. As
descri bed above , according to the, signal processor of 15 this fourth
enbodi nent, the DVvD-ROM data inputted to the signal processor is processed
for epgppwECC bl ock from when capture of the data is started to when the
data 1s transmtted to the host conputer 13. Therefore, in the case where
Process 1 is performed on the data corresponding to one ECC bl ock and 20
then Process 3 is perfornmed w thout performng Process 2 because there is
no error, the access tinme insjide the signal_ processor can be reduced by one
ECC bl-ock.A A Aragespor fpigRubispling dﬁFaa?Psafﬂ fepbA 18cotdiRg MRAUTOLIA he host
conputer 13 is realized. 25 21 APPLICABILITY |IN INDUSTORY As
descrproddteaminas dighal signalgirogessing snd subjentimigribe data, which hasdraen nvent i on
can reduce the nunber of nenory accesses by reducing the nunber or error
cor r estbjexied to the predsterainedadigital Sigodleprospssidy, fospaor ablrgction fius sui t abl e

as a signal processor for which speedup is demanded, such as a DVD ROM

each predetermined error correction block, said signal processor comprising:

memory means for sequentially storing the data which has been subjected
to the predetermined digita! signal processing;

error correction means for subjecting the data, which has been subjected
to the predetermined digital signal processing, to error correction for each
predetermined block;

descrambling/error detection means for descrambling the data which has
been subjected to the error correction, and detecting errors in the data after the
descrambling.; and

control means for transmitting error-free data to a host computer when

there is no error in the data which has been subjected to the error detection.

2. A signal processor as described in Claim 1 wherein said error correction
means comprises:

a syndrome calculator for calculating syndrome of the data which has
been subjected to the predetermined digital signal processing;

an error position/pattern calculator for calculating the error position and the

error pattern after the syndrome calculation;



4 AUG 200 CLAI Ms signal processor for subjecting data read froma reglccﬁ‘l‘gjq @8
mediumto predeterm ned digital signal processing, and subjecting the data,
whi ch has been subjected to the predeterm ned digital signal processing, to
error correction for each predeterm ned error correction block, said
signal processor conprising: nmenory means for sequentially storing the data
whi ch has been subjected to the predeterm ned digital signal processing;

error corrgehi hrdBioATebal h?l‘d'i?igeﬁfebﬁg fohsoldmbanfornatibn Base RARAKSUD] ect ed

to the predetermned digital si'gnal processiing, to error correction for

Gosor bR R TRl Brref RaSfORRek B8 Bhlelloud EEERMECRRAMEH ccti on

and detecting errors in the data after the descranbling.; and control
means"@or transmitti ng error-free data to a host conputer when there is no
error in the data which has been subiected to the error detection. 2. A

si gnal pr diedd serreglion gaansiiet comecting enrarawndheidata andhehasis eioiheect i on
means conprises: a syndrome cal cul ator for calculating syndronme of the data

whi clrebals of theesynerdine caiilationt Badpr edet er mi ned di gital signal processing;
an error position/pattern calculator for calculating the error position and

the errOrntﬂ%érflfflbrﬂfr]{cgrrécﬂénSdfdrﬁfcﬂ’rfﬁeﬁﬁé GOt FohABiling MNEChBAMbRE Gorrection

result hol di ng neans hol di ng i nfornmation as to Whether the data
det ecetn%q cBYreH?c?nser ror position/pattern calculator is error-correctable or
no data correction neans for correcting errors in the data on the basis of
the result of the syndrone cal cul ati on; and nunber-of-error-correction
control neans for controlling the nunber of error corrections. signal
processor as described in Caiml wherein said descranbling/error detection
nmeans- confy i Sighal 4dHeeERSANr| nas mdassribed dascklaim i Ag Whereigt asaifli ch has
been corrected
descrambling/error detection means comprises:
descrambiing means for descrambling the data which has been corrected
by the error correction means;
error detection means for detecting errors in the descrambled data; and
error detection result holding means for holding the result of the error
detection as to whether there is any error in the data which has been subjected to

the error detection.

4. A signal processor as described in Claim 1, wherein:

the data subjected to the predetermined digital signal processing‘is read
from the memory means for each predetefmined error correction block, followed
by error detection and error correction;

when there is some error, the error is corrected by the error correction

means for each predetermined error correction block;
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by the error correction nmeans; error detection neans for detecting e&rors
in the descranbled data; and error detection result hol ding neans for

hol ding the result of the error detection as to whether there is any error
in the data which has been subjected to the error detection. A signal
processor as described in Caiml,pherein: the data subjected to the
predeterm ned digital signal processing is read fromthe nenory neans for

each predeyREAItAGE R A€ erfR] IRE BN iPirakmitied! loowrAno&y céhpaterdst ect i on and
error correction; when there is sone error, the error is corrected by the

error i . eterm ned error correction block; AUIB
20 24e§%%%3fghé§&éﬁ$dzgﬁ8;g‘ér{%ﬁfbﬁl‘ttﬁé&gata is transmtted to the host conputer
for each predeterm ned error correction block. ABSTACT In a signal
processor according to the present invention, as shown in figure 1, error
correction is performed on data which has been subjected to predeterm ned
signal processing , for each predeterm ned block unit, by an error
correction block 152, in parallel with the operation of sequentially
storing the data in a cache nenory 16. Then, error detection is perforned
on the data for each predeterm ned block unit by a descranbling/error
detection block 153, and the data is stored in a buffer nenory 14. Based
on the results of the error detection and the error correction , when
there exists sone error in the data, the data with error, which is stored
in the buffer nenory 14, is read out to be subjected to error correction
again. Wien there is no error, the data corresponding to one bl ock and
stored in the buffer menory 14 is transmtted to a host conputer 13

Wi t hout performng error correction again. In the signal processor so
constructed, the nunber of nmenory accesses can be reduced by reducing the
nunber of error



cofrections, resulting in higher-speed2data processing. T4 AUG 2

ABSTRACT

In a signal processor according to the presant invention,

on is performed cn data

I-l-

as shown in figure 1, error correct

which has been subjected to predetermined signal procsessing,

wn

for each predetermined bleck unit, by an error correction

block 152, in parallel with the operation of sequentially

storing the data in & cache memory 16. Then, error detaction

is performed on the data for each predetermined block unit by

10 a descrambling/error detection block 153, and the data 1is

stored in a buffer memory 14. Based on the results c¢f the

error detectieon and the error correction, when there exists

some error in the data, the data with the error, which is

storad in the buffer memory 14, is read out to be subjected To

15 error correctien again. When there is no error, the data

correspending to one block and stored in the buffer memory 14
is transmitted to & host computer 13 without periorming error
correction again.

In the signal prccessor so constructed, the number of

s can be raduced by raducing The number 0L SIIlr
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