1 DESCRI PTI ON SI GNAL PROCESSOR FOR CORRECTI NG AND DETECTI NG ERRORS 0 4 AUG
2004 5 TECHNI CAL FI ELD The present inventiﬁn rel ates to a signal§pr dtEs opm
for detecting and correcting errors in data read froma recording nmedium
10 BACKGROUND ART in recent years, high quality and speedup are denanded of
A DVD- ROM whi ch has beconme wi despread as a-digital nenory, to increase
the reliability of data read froma QVD disk. Wth the demand, a signa
processor for correcting errors in the 15 dIS& s required to have rapid
processing neans, and it is ained at DEaGRE23 P@n of hi gh-speed data
processing. A conventional CD- ROM si gnal processor perforns error
correction by a predeterm ned nunber of tinmes. Further, the CD ROM signal
processor wites inputted data in a buffer 20 nenory and, simultaneously,
detects errors in Qﬁ@Ngebﬁmﬁkso§ en tﬂﬁmrgﬁyB%TﬁgINGgﬁge fs CRC (Cyclic

Redundancy CheC {) GG (Cyclic data i s decl "error-free
data". the s' :?a_ processor reduces t he predeterm ned nunber of error-

corrections. 25 In the case of DVD - ROM dat a, however, since inputted data
5 TECHNICAL FIELD

I~h

The present invention relates to & signal processor Icr

;déLeg;;ng and correcting errors in data read from & recorcding

wmedium.

10 BACKGROUND ART
Iin fecent years, high quality and speedup are demanded of

a bVD—RGM, which has become widesprsad as a digital memery, t©o

increase the reliability of data read from a DVD disk. With

the demand, a signal processor for correcting errors in the
disk is reguired to have rapid processing means, and it is
aimed at realiiation of high-speed data processing.

A conventional CD—ROM‘signal processor periCIms error
correction by & pradetermined number of times. urth

Efar

CD-ROM signal processor writes 1antt“d data in a buf

20  memcry and, simultanecusly, detscts errors in wae data by
ueing CRC (Cyclilic Redundancy Check) Based cn ::e resulc c©Z
CRC, when the data is decided as "error-Ires dztz", ths signal
processor raducss the predeternined number of errzcr

corrections.

however, since inputted data

In the case of DVD~ROM data,
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2 0 4 AUG 2004 is not previously subjected to error correction
the error rate is higRBer in the DVD- ROM dat

to the CD ROM dat a,
t he CD- ROM dat a. Ther efor e,

when the DVD--ROM data i s

2 R T

subj ected to CRC,

the result of CRC s,

in nost cases,

data. Figure 6 is a block diagramillustrating the structure of

‘conventi onal

DVD- ROM si gnal processor.

that 5 there are errors in the DVD ROM
a

In figure 6, a DVD-ROM si gnal

processor 65sreoti pesvbyms LROMEI gFtat §Dgﬁ§t0§aﬁar€ﬁépépﬁaﬂﬂeFQQﬁ HFedt®o

as "data") 10 which is read by an optical

pi ckup 61, and outputs the data

after errorticorCeeROMndsvea hbstecooputere638s thh@WDiﬂCWhQSDgﬁgR&M data

processor

65 i s under

cont r.ol

of a control

m croconputer 62, and is

connect ed Wiidn ai Huffier CeroM ydéda . Wiitndrsidres wiadra. thko DEDspedi data tilse

DVD- ROM si g

nal processor 65 is

provided with an FMI bl ock 651 for

capturing the,{drKOMsatrc outmaitiesh s opF thrcopsj cah pbskupabis,antiat

storing it

correctisng I OrS-d Netherdata sHormebimom heabyffer memory 64; a 20
descranbllng bl ock 633 .for descranbling the scranbl ed data; an

E5§"LQ ’dggeﬁtbmgcﬁrﬁeéérLﬁ the dat-atidll @heLlgiOfucture o
whi ¢

detection b
correction,

<

inthe buffer nenory 64,

| ock
i ata is storey

In figure 6,

conventional DVD-ROM signal

an error correction block 652 for

error

e

fer ero -

Processor.

a DVD-ROM signal processor 65 receives DVD-

ROM digital signal data (hereinaft

-

10 which is read by an o¢ptical picku

error corrsction to & host computer 63.

after
signal processor 65 is under control of a control

icrocomputer 62, and is connected with a buf

which stores data.

To be specific, the DVD-ROM signal

rovided with an FMT block 651 for capturing the DVD-

outputted from the optical pickup 61, and storing it

buffer memory 64; an error correcticn block 632
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menory 64; a cst interface block 6; O n a free data to the host ¢o er
based on the result of the 25 error detectBon by the error detectﬁoﬂagkbzmm

654; and a nenory 3 04 AUR004 interface block 656 for controlling the
processi ng between the DvD ROM signal processor 65 .and the buffer nenory
64. The operation of the-conventional DVD-ROM signal processor so
constructed wll be described with reference to 5 figures 4 and 6. Figure
4 is a di agiameiithast babickg6tke feat gonscmbi ingohbei PUCFAGSARE PEEWRISHCIEhaAS
shown in figure 4, the logical format of the DVD-RCM data outputted from
t he optical DpbeRao@ 6ighslcpmstiesabed6di ahd the 182fXe208eb9rEs®4s one ECC
(Error Correcting Code) block. First of all, the data read by the optical
pi ckup 61 fornms e eu@etErin wi tthd tdonk@hdiyined &0 ROM codmadord. The
Cl code word is conposed of 172 bytes of user data and 10 bytes of C
parity. OnepECCbioeksd Scenspesedeal wpl Uurpd & sdbisedeviohdsendeptar akb C2
code words,  each C2 code word conprising 208 bytes obtained by collecting
one bytg fremeach 4 Gngogle word. Each C2 code word is conposed of 192
bytes o user data and 16 bytes of C2 parity. The DVD- ROM data has been
scranbled in advgagg,e2Q k8 bi gubefin the EMEbLAck 1651 coRY eihmddhe
DVD- ROM

constituting one ECC block.

As shown in figure 4, the logical format of the DVD-RCM
data outputted from the optical pickup 61 is constituted with

10 182X208 bytes as one ECC (Error Correcting Code) block.

First of all, the data read by the optical pickup 61

]
oy
¢

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

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

bytes of Cl parity. One ECC block is compesed of plural CI

code words and plural C2 code words, each C2 code word
comprising 208 bytes obtained by collecting one byte from ezach

Ci code word. Each C2 code word is composad of 192 bytes oI
user data and 16 bytes of C2 parity. The DVD-ROM data has bsen

scrambled in advance.
Iin figure &, the FMT block 631 converts

serial data outputtad from the optical pickup

data (serial to parallel cenversion), subjects

dzta to demodulation and sync detection, and wrl

£ through the memory

Igr memcr

th

L
o
S

parallel data in the bu



serial data outputted fromthe optical pickup 61 into parallel %fta :
(serial to parallel conversion), subjects 4he converted data to{ 4 AUG 2004

denodul ati on and sync detection, and wites the parallel data in the buffer
menory 64 through the nenory 25 interface block 656. 4 04 AUG 2004 The
error correction block 652 reads the DVD--ROM data witten in the buffer

menory 64, through the menory interface block 656, perfor&ﬁ %ﬁ@?ronﬁ
cal cul ati on on t A&eCRrEBdeCRBERS ARE Pheck26eddEcalFdsnenbn T+ i 4,

and calculates the 5 error position and the error pattern by using the
resul t of wihie-ymdrorde dudiisn immoBaddd dhadvgh 8\ PO T hel ByH: 3FR
calculation, the error correction block 652 term nates the error .
correcti on pierk t456 ,datex fvaman e wrdmme  Madewdst iwirerent Hée dalt £I1E8 “oRes
error, the error correction block 652 reads the 10 error data stored in the
buf fer menaing Ghe T eugle twedwemivown iimt drifmee M, ocdadbsE Lperdtorastiesror
correction on the error data, and wites the corrected data over the

addr esszof her @ukaridat anst @hed drivorheshtkier byeming4hna hraought tdae
menory interface block 656. 15 The descranbling bl ock 653 reads the

DVD- ROM dat-gWakehrohas cheenisebipact edatod ebhotheorsect tonfantei systiaad: in
the buffer nmendry 64, through the nenory interface bl ock 656, descranbles

the data aggordiBng:bR, arREedeteriped-pRt Radp1apt s8ni kesmihe tdat aha the
buffer nmenory 64 through the nenory 20 interface bl ock 656.
error correction when the data has no error. However, when the
data has some error, the error correction bleck 652 reads th
10 error datz stored in the buffer memory 64, through the memory
interface block 656, performs ertor correction on the error
dafa, and writes the corrected data over the address of the
error.daté stored in the buffer memory 64, through the memcry
interface block 656.

15 The descrambling block 653 reads the DVD-ROM data which
has been subjected to error correction and is storsd in the
pbuffer memory 64, through the memory interface block 656,
descrambles the data according to a predetermined method, and

in the buffer memory 64 through the memory

writes the data

ace block 656.
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The error detection block 654 reads the DVP-ROM data which has been
descranbled and is stored in the buffer meffory 64, through the efohYyG 2004
interface block 636, and detects errors in the read data by perform ng
predeterm ned cal cul ation. 25 The host interface block 655 transmts, to

the host 55 0 4 AUG 2004 conputer 63, the DVD-ROM data whi ch has been

decided as "error-free ta’. in t f the error gcorre tiQ | k Gb2

and t he errGPmBEFéEtﬁgh gﬁ CQVEEQBQEQEﬁaOVﬂfﬁ% é% v@gﬁgn ?gﬁgaeb %cks is

construct ed"so as _to operaje, at ahgre eLerrri ned tim ngﬁ,accor%c)iilng1 t%@%n

i nstruct i on"BFEAFTRESRORETDI I cPOEDBNBht BRe6STTPh FRECTOhYRAt PoRak ROM
processor, however, when the DVD-ROM data is subjected to error

si gnal n,
correction, aiflethe 0P FoUF e BpeE B 05Ok e®Pbr formed on the buffer menory
64: 10 witing of data fromthe FMI bl ock 651, reading and witing of data
fromthe error cdechcrifofngl edkvesSTentdadicngbdndkar iltsi FGNSEEUTHSE DM T he
descranbl i ng bl ock 653, reading of data from the error detection bl ock
654, and readi oweoftaat & momeddire rinostd | nierfaecdt vtknds55 Jhat is, since
reading and witing 15 of data are perforned frequently through the buffer
menory 64, iddte-usniry fremd tdiadtdorts g essecbanguitdrer@&f ore, t he signal
processor cannot perform hi gh-speed access and hi gher-speed data
pr ocessi ng. In the conventional DVD-RCM signal processor, however,

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

following operations are performed on the buffer memory 64:

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

data from the error correction block 652,

QO m

T ihy

host interface block 655. That is, since reading and writing

15 of data are performed freguently through the buifer memory 64,

the memory band width is pressed and, therefore, the signal

processor cannot perform high-speed access and higher-spesd
data processing.
The present invention is made to solve the above-

. 20 described problsm, and it is an ckiect o



The present invention is made to solve the gbove- 20 described problem and
it is an object of the present invention t& provide a signai pr@cés&ﬁ% 2004
whi ch can reduce the nunber of nmenory accesses by reduci ng the nunber of
error corrections, thereby realizing higher-speed data processing. 25

DI SCLOSURE OF THE | NVENTI ON 04 AUG 2004 A signal processor according to the
present invention (Caim1l) is a signal processor for subjecting data read
from a recordi ng fredighitPpPedsteEnfReBrGIEFt B8P EP%n@FeﬁéﬁteéE?ﬁﬁﬁlcghd
subj ecting the data, which has been subjected to the 5 predeterm ned
~digital signdClpigcddsiifgs SdISdoPrOGEsSOn 6RT BERIEESH NSr SdétPeiRATEE rom
error correction block. This signal processor conprises: nmenory nmeans for
sequenti al | y astrecorginlfemedata Wi pirehasebadénedubiigéited sdongd processing,
predeterm ned digital signal processing; error, correction neans for

subj ecti ng t hadleubatarinki thehdatheerhiubj beseticka shbjpcsdet donitied
digital signal processing, to error correction for each predeterm ned-
error corgecpredebkonknededesanbli sghaaioprdecestngh weamsrbar corrsction
descranbling the data which has been subjected to the error correction,
and detectingoerioks ph=dbectatnedfl bekotheotbedesonanbbicky; Bmds congnal
means for transmtting error-free data to a display unit when there is no
error in the,dgtassybi chnhassbeennsubi gchesnt orbheseqnont dalegt seorihg tdire
signal processor so constructed, the nunber of data error corrections can

-

be reduced, wherefy; HeUCLdPONCEubjected to the predetermined digital
signal processing; error correction means for subjecting thse

10 - data, which has been subjected to the predetermined digital
signal processing, to error correction for each predefsrmined

T
S

error corracticn block; descrambling/error detection means £
descrambling the data which has been subjected .to th

correction, and detescting errors in the data ait

15 descrambling; and control means for transmitting error-free

data to a display unit when there is no error in the data
which has been subjected to the error detection.

In the signal processor so constructed, the number of
arror corractions can be reduced, whersby reducsd power

20 consumption of the device itse can be achisved. Further,

1_...‘
iy

since the number of memory accsesses Lo Thg MEMCIY MEANRS &

n can be rsduced, the accsss rigit

QO

arror Corracti
memory means can b

4

spesd processing ¢

S

" Accerding to the present invention (Claim 2), in



20 consunption of the device itself can be achieved. Further, since the
“nunber of nmenory accesses to the nenory neans Lo r error correcti&n#céﬂﬁd&ﬂé
reduced, the access right to the nenory nmeans can be assigned to another
bl ock, whereby hi gh- speed processing of the signal processor is realized.
25 According to the present invention (Claim2), inthe 7 0 4 AUG 2004
signal processor described in Caim1l, the error correction nmeans
conprises: sigyafirpneceascnl describedcinhctlainny, shadesAerofCrBecHieR
whi ch has been subjected to the predeterm ned digital signal processing;
an error 5 peshtionipattesn zabgudiatoe Eatcehbcut afongceheudetdngposition
and the error pattern after the syndrone cal cul ation; error correction
resul t hol diynr@adsof ofhdiotalingrh nfiorims i seemssubhetbed thetHata detected
by the error position/pattern to calculator is error-correctable or not;

data correcii i sBafsned UiPItLOrS BFd NG RFEQISiAG; the €ataron the basis of
the result “of the syndronme cal cul ation; and nunber-of-error-correction

control -nmeans fof, LMQlld Nt the JMEbers Of c £1 4012 €01 e€hd 08Brori Pokheicon
signal processor so‘'constructed, the tinme required for nenory access to

the menory ngeans can.be. reducad, b= 'EﬁBfigHbéJH%fﬁﬁﬁﬁﬁléﬁi@ﬁfoér:or
5 up of a

corrections an urtherfore, spee processing is achieved.

correction result holding means for holding information as to
whether the data detectad by the error position/pattern
czalculater is error-correctable or not; data correction

10 for correcting errcrs in the data on the basis of the resul

ction

of the syndrome calculation; and number-of-error-corre

nns

control means for controlling the number of error correctio
In the signal processor so constructed, the time ragquirsd
for memory access to the memory means can be reduced by‘
15 rsducing the number of error corrsctions and, furthermors,
speedup of data processing is achieved.
According to the present invention (Claim 3), in the
signal procaessor described in Claim 1, the descrambling/error

detaction means comprises: descrambling means for descrambling

e a i aa

25 detacticn.



According to the present
described in Caim1l, the descranbli

sor

rfip kS 2004

i nvention (Clain13%, in the signal proce
n g/erfor detection neans c

descranbl i ng nmeans for descranbling 20 the data which has been corrected

by the error correction neans;
in the de- anbled data; and error detection result holding neans fc~

hol ding the result of the error detection as to whether Vere

in the data whi ch Iadhsed Ed

detection 8 04 AUG 2004 In the signal _ >
result ofswelt opf derreri dateghbont heten i thewe et 019 ¢heodat ahesdata is

t he

transmtted to the host conputer w thout perform ng error
wher ebyardiel muedero of herkest coommctad ons aut berfeduted. erzor

agai n,

Accordi ngly,

error detection neans for detecting errors

rror error
| PHAsEsse Tt SO, congtruditedanypaggdronpshe
processor so constructed, based on

correction

t he power consunption of the device itself can be reduced.

Accordi ng t @xdhedqrieserdga iventioeyddiandinbdh dhesighadoprocessns can

described in aim1l,

the data subjected to v the predeterm ned digital

si gnal pgocessin@hided eadckbeaihiey, L@haegany rmeansuhet ieack predetriwiaed

foll owed by error detection and error correction;

error correction bl ock,
when there ;itself can be raduced. g

10

According to the present invention (Claim 4), in the
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0
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the predetermined digital signal processing is rsad
memory means for each predetermined error correction block,

The:
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followed by error detection and error correction; whe

cti

n
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orr

m

is some error, the error is correctad by the error c

means for each predetermined error corrasction block; when

there is no error, the data is transmitted to the display

means for each predetermined error correction block.

In the signal processor so constructed, the time requiresd

for memory access to the memory means can be reduced by

grror corrections or raducing

terminating the seccnd and mcre

the number of in each

predeterminad
high-speed transmission of tn

means, and further

hest



is sonme error, the error is corrected by the error correction nﬁf@s &ér
each predetermined error correction block; hen there is no erraot, A 2004

data is transmitted to the display 15 neans for each predeterm ned error
correction block. In the signal- processor so constructed, the time required
for nmenory access to the nmenory neans can be reduced by term nating the

second and nore error corrections or reducing the nunber of error
corrections & AVHROM aigrial ExarEEQr edetardiingedcerrr dilnoy ramhiddimdn ock e
stared in the nenory nmeans, and further high-speed transm ssion of the
data to the theogstresemputierwans imchi eved. BRI EF DESCRI PTI ON OF THE DRAWZNGS
25 Figure 1 is a block diagramillustrating the structure of 9 5 0 4 AUG

2004 a DVD- ROM siphahrprdcessarbhschrdi agrin 2l lisstzeihodtnenindérnkhe
present invention. Figure 2 is a block diagramillustrating the internal

structure okta2@ceurer o€orhestiror beck -2660r diRakt Actoraeand coerbedidmnt of
the present invention. Figure 3 is a block diagramillustrating the
a

i nternals st eMsbHEReAt @rdeser prking/ enkahedghection bl ock according to
third embodi ment of the present invention. Figure 4 is a diagram
illustrating the gafad or mal 2 i enstd L ing e KOG blagk. internal
structure of a descrambling/errcr detection block according to
a third embodiment of the present invention.
Figure 4 is a diagram illustrating the data format
10 constituting one ECC block.

Figure 5 is a timing chart of memory access in DVD-RCM

fu

signal processing according to a fourth embodiment.
Figure 6 is a block diagram illustrating the structurs of

the conventional DVD~ROM signal processor.

BEST MODE TO EXECUTE THE INVENTION

Embodiment 1.

a DVD-ROM signal precessor according to a first smbodiment of
20 the preasent inventicn
In figure 1, & DVD~ROM signal procsssor 1S raceives DVD-
ROM digital signal data (hersinafter raferrsd tc as "data")
which is rsad Ky an optical pickup 11, and cuzputs the data

after errcor corzection to a host computer 13.

25 signal processcr 15 is controlled by & control microprocassor



Figure 5is a timng chart of nenory access in DVD-ROM signal pr ceinn
according to a fourth enbodinent. Figure 80is a block diagramill sﬁ i%@@
the structure of the conventional DVD ROM signal processor. 15 BEST MODE

TO EXECUTE THE | NVENTI ON Enbodi nent 1. Figure 1 is a bl ock diagram
illustrating the structure of a DVD ROM signal processor according to a
first enbodi ment of 20 the present invention. in figure a DVD-ROM signa
processor 'lZeceid/ds DUDneROM di giaciie siepaty dd&t £othertaimidy dihe efak# ednto
as Wiich is read by an optical pickup 11, and cutouts t- e data after
error correect izomuffer hestorgofout ertorlidig Hie EMRaREYor2Sl dirgridle pradessor
15 is. controlled by a control mcroprocessor 10 0 4 AUG 2004 12, and it
connects aggeaehe mgnory 16 for storing the data and to a buffer menory for
storing the data stored in the cache nenory 16. To be specific, the

DVD- ROM si gnal pfoogsssedbris, Stips opvoledomi § hgaa FMicbtoskr 153 fer
capturing the DVD-ROM data outputted fromthe optical pickup 11; an error
correctd OnoergQEdléztﬁorancm@e%tlb&& @ERorS d Bapha rdaka rskorst-iruM ca
cache nmenofy 16 and the buffer menory 14; a descranbling/error detection

bllock 153 for deschapbbhngntngpseeanbdhed dat 41 ;888 error corrscticn
block 152 for correcting errors in the data stored in the

cache memory 16 and the buffer memory 14; a descrambling/error

detection block 153 for descrambling the scrambled datsz, and

10 detecting errors in the descrambled data; an error detaction

nicck 154 for detecting errors in the data which has been

subjected to error correction and is stored in the buffer

memory 14; a host interface block 155 for transmitting error-

‘free data to the host computer 13, based on the rssult of

srror detection by the error detection block 154; a memory

interface block B 156 For contreolling the processing between

o

(=]

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

= memory interface block A 157 for controlling the processing

=

between the DVD~ROM signal processor 15 and

o
Q
Jord
[8)

be descriked with refsrence to figures 1 and 4.
Figure 4 is a diagram illustrating ths data format
constltut;nglone ECC block
25 As shown in figure 4, the logical format o¢f the DVD-RCM



10 detecting errors in the descranbled data; an error detection Dlo k 154
doft AUG 2004

for déetecting errors in the data which haslbeen subjected to er
correction and is stored in the buffer nmenory 14; a host interface bl ock
155. for transmitting error- free data to the host conputer 13, based on
the result of 15 error detection by the error detection block 154; a menory
interface block B 156 for controlling the processing between the DVD ROM
si gnal procéssarcibpanided hErbmf tee aptbeyl ldicland 1h henooysthterédceihbhock
A 157 for controlling the processing between the DVD ROM si gnal processor

15 and the cashegm®emits 2y khe HrE opeyat.i on of the signal processor 5c
tors ..ctec will Dbe described with reference to figures 1 and 4. Figure

4 is a diagramilpkugtr ati B 1t henedat-a sf oeERt HyCOASt bputicad enexEeCihl ock.
25 As shown in figure 4, the |ogical format o? t he DVD- - 11 0 4 AUG 2004
&Q{é&aluﬁcmﬁl&h 458 ANt idUted i ddyd 82208 byt es

data out put# rdyp t
as one ECC'ﬁfdmi First "of all, the data read by the optical pickup 11

t owns one nt ts ol PYS £ - D[ 5 caode word
is conrpose of 1 Nglﬂaeslég‘égtﬁser ataa an f% The yfues 'oqja(ﬁ pél}lrci"tgjj One
ECC bl ock i.s +SQ f al d ds_a I e rds,
each C2 co&g' ”% haV|% ko & @[ Og% eERUE1YRL s ngB 4Lal o% piggalmﬁl

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

208 bytes obtained by collecting one byte from each Cl code

word. Each C2 code word is composed of 192 bytes of user

d
10 and 16 bytes of C2 parity. The DVD-ROM data has been scrambled
in advance.

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

j—-

outputted from the optical pickup 11 is converted from seria

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

15 FMT block 151. The parallel data are subjected to demedulaticn

3

i

and sync detection, and one ¢f the parallel data is written i

the cache memory through the memory interface block A 1537. At

aralliel data is

the same time, The other one of the

transmitted for each ECC block to the error correction block

wnich has been subisctsd to error corrscticon py the &rrXlr
corraction block 132 is writitsn in the cache memory 1% through
rhe memory interfzce block 2 157

cache memory 15 through the memory interfac

S
o



208 bytes obtained by collecting one byte fromeach d code morﬂ. 5@&? ﬁﬁ
code word is conposed of 192 bytes of useriglata 10 and 16 bytes fq 2004

parity. The DVD- ROM data has been scranbled in advance. Initially, with
reference to figure 1, the DVD-ROM data outputted fromthe optical pickup
11 is converted fromserial data to parallel data (serial to parallel
conversion) by the 15 FMI bl ock 151. The parallel data are subjected to
denodul ati opheaBdrsyBtedetieehi 68, saBfe@n8dOfot H8sBREAbL ehgdaha kerwki tten
in the cache nenory through the nmenory interface block A 157. At . the sane

tinme, the OéaﬁfeeesfoefbyheneaaeghggnﬂﬂﬁgwrLé@n&@téééﬁoﬁ051ségh:LE@C Bleek

correction bloc k 20 mhereln It I's subjected to error

to the error
correction. . $e Ne COj ~the
error correggloﬁgg%ocﬁh&g§59?§ g??tt%ﬁ@?ﬁ cac éé&%% b _6?‘6&8&05X “she
menory interf ock A 1S f.rer.error,correction is read
f orti hémi %égnnﬁ%%y H68$hroug t he neﬁbry i érfé%%lgiock A 15 ,

o912 86 S 200 LI perathl s St a5 ol P L0, st atbl ngeand,

error Corr

data is transnlited tqﬂLng buffer memory 14 through the .nggn ntgrfgce
bl ock B 156:7ead&Hirs 55, WHEFEIHe S Fesdntnd Ml erd G etedtiorr bf 8tk

153 deteCtS sone rr or data error CorreCt|0n |S Carr|ed out a a| n
§ 1l 8 | 9

by the errgprrection b
The data which has been subjected to error corraction by

the error correction block 152 is inputted to the error

10 detection block 154 through the buffer memory 14 and the

memory interface block B 156, wherein error detection is

carried out agsin. Based on the result of the error detection,

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

the host computer 13 through the host interface block 155.

15 As described above, in the signal processor according to

the first embodiment, the DVD-ROM data inputted to the signal

processor 1s subjected to error detection and errcr correcticn

for everv ECC block. When the data has some error, the data is

subjected to erzor cozrrecticn for every ECC block. When the

=ul corrscticon werk

predetermined number c¢f times, such wasteiul
is avoided, and the number of error corractions

le to reduce the pcwer consumption of
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by
bl ock 154 through the buffer

menory 14 and the

correction block 152. The data which has been subjected to error cggﬁﬁghhﬂn
the error correction block 152 is inpulﬁed to the error 10 det 1

menory interface block B

carried out again.

Based on the result of

156, wherein error detection is

the error detection,
transmtted to

t he host conputer

only the data decided as "error-free data" is
13 through the host interface block 155.

15 As descriheddabdve, iitsetiie sTupkiepr ccbvsorthe combeiy 2 BMRIY r st

embodi nent ,

the DVD-ROM data inputted to the signal

processor is subjected

to error dekeetkessand eheobufderememony 1Lér feveeyr&8€C-broeRtivenst he.

data has sone error

the data is subjected to error correction for every

ECC bl ock. Mbgicthe 2Bedataebasrbghertorthéhpudata memtransdi ceéedbeo t he

host conputer

13 for every ECC bl ock™ Therefore,

al t hough in the

convent i onal s £xgHBMEL 8T BABLEOE ETOERN Wise 85T §feotiip byf achersehelm ned

nunber of ti nes;
of errorg

power cons ion of

such wastefu
c ffgégggs rgdyged; ;29 Accordingly, it is pcssible to reduce the

correction work is avoided, and the nunber

13 0 4 AUG 200P the device itself. Further, since the

nunber of R Y m@CEesses to the buffer nmenory 14 for error correction is

reduced, thé access right to the buffer menmory 14 can be

anot her bl ock,

assigned to

Enbodi ment

10

waerehy $pegduryehckng: 5heaa! 113085063891 che hagkized.

2.
structure cf an error correction block according to & second
embodiment of the present invention.

With reference to figurs 2, an error corrscticn klock 132

i for performing

is provided with a syndrome calculater 152

1522

ck
w

[

syndrome calculation; a scrambling circt

descrambled data; an error position/pattern calculation bklock
1523 for calculating the error positicn in datz and the error

pattern on the basis of the result from the syndrome
calculator 1521, and detecting data having unccrrect

arrors (hereinafter referred to as "error uncorrectable

3

data"™); an errcr correctio
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holding information as to whether
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calculaticn bilock 1223;

— b b

for scrambling



Figure 2 is a block diagramillustrating the internal structure of an
error correction bl ock according to a secdfd enbodi ment of the pf ds&db 2004
invention. 10 Wth reference to figure 2, an error correction block 132 is
provided with a syndronme cal cul ator 1521 for perform ng syndrone
calculation; a scranbling circuit 1522 for scranbling descranbled data; an
error position/pattern calculation block 1523 for calculating the error
posi tion | MRS &id RO ePEEeFSiFaSt-ern on the basis of the result from
the syndrome cal cul ator 1521, and detecting data havi ng uncorrectable
errors (hereinaffhke ¢rdertien tof dghe @ 7orr WoorsEciabldodat¥®); an error
correction result holding circuit 1524 for holding information as to

whet her t hepesicsuetedr walhcber desaribed2@idat asderants Wwhi Ehgiisedétected in
the error posit -'"!/pat...e_n calculation block 1523; data correction
circuit 1525 forIinicoraldst,i ng erreorabdue-tdees datmedaddarsdi regnttonl itrben er ridee
position and the error pattern calculated fromthe syndrone by the error
posi ti gn/ pptberomcak eyl atinsmbt oed 4528hcandrar newbesc2bon block 132 is

of -error-Correction control circuit 1526 for controlling the 14 0 4 AUG

- 2004 nunbef9fi- €68 Of o CEH & EEFHQPSme ThL1 oReL bt onsDf the LIEOIECOrbesticon

bl ock so cgﬁétructed will be described with reference to figure 2.
Initially, dd-dhe abovesdests ihadiddesd € \dEsHe ddrecd MDROMmatEhi s
transmitted to the error correction block 1 IS

time, if there is scme error at the point of time when 182
bytes of data eguivalent to the Cl code word have been

10 inputted, the result of the syndrome calculation is

ck

Q

transmitted to the error position/pattern calculation bl

1523, wherein the error position and the error patt=srn ars

calculated.

In the error position/pattern calculation bkleck 1523, 2

15 is detected whether there is any uncorrectable error or not,

and the information about the presence or absence of

uncorrectable error is stored in the error correcticn result

holding circuit 1524. The information about the presencs ox

absence of uncorrectable error, which is stored in the errcr

20 corraction result

aumber—-cf-error-correciicn control elrcuit i

On the cther hand, the information about The erxor

cosition and

¥ - -~ R Y.
he error patiern calcuiatsd in To

'G
T

522 is trapsmititsd to Ths

poesition/pattern calculation bleck 153

The data corrsction circui:

]

1

95 datz correcticn circuit 1525.



inputted to the syndrone cal cul ator 1521 for. each ECC bl ock, wh rﬁig égﬁﬂ
data is subjected to syndrone calculation. 1A this time, if theleti U 4
error at the point of time when 182 bytes of data equivalent to the C

code word have been 10 inputted, the result of the syndrome calculation is

transmtted to the error position/pattern calculation block 1523, wherein

the error position and the error pattern are calculated. in the error

posi ti on/ pati&dds i HaHd i PTHeklAsys ddress inddgad@b P iwethe? L EPEr e
and the information about the presence

i's any uncorrectable error or not, f _
or absence @HOSiFAGE rFeOmNNE FFHIe imgmAy d ithroghertthey REITECLi e ¥ B30kt

hol ding circuit 1524. The information about the presence or absence of
uncor r ect ablbdogikr ér 15vhi eénd pegtforad iernohe correct 1200 dor nescitriprthesattor
hol ding circuit 1524,. is output to the nunber-c. error-correction control
circuit 152posOnitheaathéhshanrdon e ticrfrar rallicahzgbeaubyt deerararor cosi t7?
on and the error pattern calculated in the errcr position/pattern

cal cul at§ onpbkockch323ckerhr andnititedohobibek2b35dat a TREr@stborvheEhCcHs s
1525. The data correction circuit 1525 15 0 4 AUG 2004 reads the data

stored in thecadgressctadi eat ed-by tberertbhnpe§i thengkEamcbhescache nenory

16 through the nmenory interface block A 157, and performs error correction

by using theiefdOf 19DSiisonrapdehhenetror sfatissnigakeutangdeby kheerror
pesition which is storad in the cache memory, through the

memory interface block A 1i57.

10 The data which has been subjected to the first

15 detection bleck 153, error corrsction is again carri

the error correcticon block 152. Hereinafter,

circuit 1526 decides whether there is any error in the da

i circuit 15328

the number-of-error-correction control

£ "free from error"™ to the control
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5 posjtion/pattern cal cul ati on bl ock 1523. The data which has been
subjected to error correction by the data tBrrection circuit 15§E4iAUG 2004
witten in the address indicating the error position which is stored in

t he cache nenory, through the nenory interface block A 157. 10 The data

whi ch has been subjected to the first error correctionin this way is

subj ected to error detectiqgn in the descranbling/error detection block 153,
and transni (HEF QNS 2 di%-er BRERBRY - 1WNeRr BRgRet hE AERBr §LFRfetfatee
bloc'. B. At. this tinme, when sone error is detected in the

descr anbl i ngeédr itorsdddfie dico Hifsek megRrvedder ther AEEPESTOTS SxgAaT
Carried out in the error correction block 152. Hereinafter, this process
wi Il be deseririsedipn monsrgét gillcculn fbgar euputlethe status of "erroxr”
nunber-of -error-correction control circuit 1526 deci des whether there is
any error inothbedabatz20 stf.oredomputhe baffendneher gytdrome théchisits
the information fromth err- correction result hcldii CC 1524 and the
desCr i :8lC ibgiDeerforhsdeyedrbme bekdcklktb3nsaewn. t_uu? ! L. based on t
e esut. ort le detec ;_onw-'--- L e . _ noerror, the

nunber - 0=- err or - CoJer e¢tica RO WalulG et 11 5P20 2% Owutdas Wie: sdatas of
"flee fromerror" to the control 16 04AU&004 m croconputer 12. However,
when there i saei erdd Hirfhe méeladay S1of egh idudmer hufheho Fpndfiyetdackhe
nunber-of-error- correction control circuit 1525 outputs the status of

"error togheeantrsy. MrekocEURTa13.s 3nRd clike 15y R&LeR Rl ey at or

scrambling by the scrambling circuit 1522, and then converted

10 to the data that can be subjected to syndrome calculati

converted data 1s inputted to the syndrome calculator 1521 for

each ECC block, and subjected to syndrome calculation. I

thera is some errcr at the point of time when 182 bytes cf

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

15 equivalent to the CZ cocde word have been inputted, the resultc

of the syndrome calculation is transmitted to the error
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Next, the information about the calculated error pcsiticn
20  zand erzor pattern 1s transmitiasd To the data corrscticn
irouiz 1325 The date correction cirxcuit 1323 reads the dats
in the address indicating the error position from the builssc
memery 14 Thrcugh the memcry interfaces bleock Bile, and



5 1521 perforns syndrome cal cul ation again. The syndrone cal cul ator 1521
reads the data with error stored in the buffer nenory 14, throu@kﬁtﬂﬁﬁ 2004

menory interface block B 156. The read data is initially subjected to
scranbling by the scranmbling 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 syndrone cal cul ator 1521 for each ECC bl ock, and subjected

to syndrone cgdkalbkatibanblivkk tSece | shenpecrer@icat whbehpaane bEehi me when
182 bytes of data equivalent to the O code word or 208 bytes of data 15

- equi val ent %Qbﬁ@@t@@ egderweirdchavreckesn hAPwhtedarhhe hesulbrrektlihe
syndrone calculation is transmtted to the error position/pattern

cal cul ationcblogks 19235 yheyekBrbRe:ar £RL aEQEi—:-EisomnéngaEhﬁ eLRAr Rgern
are cal cul ated. Next, the information about the carcuﬁatea grror pcsit_cn

20 and erro ES Lt e.data coLrrecti i1 Cui 5.
The data co ?gg%%gﬁn%:r%%éiaég% %ggﬁgat%g Eggagufﬁé% @ggggyegg’ EhEO%%%
i ndicatinC =, _t Loy pOSkLLon g-buffer menory 14 through the
menory fhte??%céggfé%ki%€3?"%%% b%%??hég%oérror correction by using the
error position aﬂd Ehe 25.erro® pattern cal cul at ed by the error i er
posi ti on/ pat t er n“ 17 BT ABE 2668 €4l & &Fort 151Gk PRSSE S SAte RO THE S at°
whi ch have heen su%{ec ed,to error correction ip t he data erLochgrégction

circuit 15759 S SRS oo dt EE T9RII Tt THER T 1A e F RETLO7Te
the data of each ECC block unit, which is inputted to the
error correction block 152, and then error correcticn is
10 performed on the data of each ECC block unit according to
rasult of the calculation. Therafore, the number of error
corrections can be reduced and, furthermore, the numcer of
memery acéesses to the memorv meeans can be reduced.
Accordingly, high-speed data processing can be achiesved.

-

15 Embodiment 3.
Figure 3 is a block diagram illustrating the internal
structure of a descrambling/errcr detection block according to
a third embecdiment of the present inventicn.

In figure 3, a descrambling/error detection klock



position of the data stored in the buffer nenory 14, through 5 tﬁe gﬁgprg
i nterface ‘bl ock B156. As descri bed above, jign the signal processo ‘% ra[Hg

to the second enbodi nent, syndronme calculation is perforned on the data
of each ECC bl ock unit, which is inputted to the error correction block
152, and then error correction is 10 perfornmed on the data of each ECC

bl ock unit according to the result of the calculation. Therefore, the

number of error pgar Bgétria@@%nc%@ beer adycednandngi/urt-her aeEectiba buskar of
menory accesses to the nenory means can be reducéd. Accordingly, high-speed

data processi ng, can he.AFNievede di SOt TR, S F NG Td & Anhlock.
dlagran1|II%str§%|ng e interna structure of a descranbling/error
detection bl ock accotdi to, asthird, enbodi f SEeRL Lpugption
infigure 3, a dggcféﬁ%ﬁghgfg?rgéLgeﬁgﬁ ioﬁagfg%381§59§§95§0 provided with
a descranb’ ng circuit 1531 fq[ descranmbl.in scr,a d data; .an errer
det ecti on GHIHILPE3FF %rqedé:tre‘&ﬁ r?é’rre‘rncir)cmo B e ezgc"rsa “I%é'd'- zﬁaat;rcpand
an error detectjon resylt holding gircuit 1533 f o .hol din I 1 _of
error ddtedtiCoReSCHrEESEREE STt geﬂg"f LEPm TG Gﬁ%%é“eér?c%é}r rlgset‘%lé‘%gl‘b%n
circuit 25 1532. 18 Q0 4 AUG 2004 The operation of thethscr?pblkg /error
detecti on BhecREMOsy ABAEEEFCEOLRN Ahd Sdes ERch&deniE T e dPe FENEE 6 1T Qur e

3. . ‘
according to a predetermined method. The descrambled data is

transmitted to the error detection circuit 1532, wherein

ed calculaticn.

10 The data after the errcor detection is transmitited to tne

uffer memory 14 through the memory interface block BL56.

o

Further, information about the result of the error detection

by the error detection circuit 1532 is latched in the error

detection result helding circuit 1533, and then outputted to

the number-of-errcr-correction contrel circuit 1526 (see

figure 2) in the error correction block 152.
As described above, in the signal procasscr according to

the third embodiment, the inputted data is descrambled and

then subjected to error detection. Based on the rasult of the



initially, the data which has been subjected to error correctio %W“K2§
error* correction block 152 is inputted tqg¢gp the descranbling circCuit 994
fromthe cache nenory 16 through the nmenory interface block A 157, and the
data is descranbled according to a predeterm ned nethod. The descranbl ed
data is transmtted to the error detection circuit 1532, wherein errors in
the data are detected by predeterm ned cal culation. 10 The data after the
error detection Ei-%éfrrearss Mg eq i@ dhenhhuf o8 nerpry bbddy @fha thwD-raomEr y
interface bl ock Bt 6. Further, information about the result of the error
detection _b e et LoR; ClLrcui bS hedntnothenerror

det ecti on ?ééﬁ%? %%?é?%%gEigﬁﬁ??gié 3f&a%d‘t %%&dﬁﬁgﬁgted to 15 the
nunber-of-ergor-gorr;cﬁ%éébcontroI circuit 1526 (see figure 2) in the
error cor reEtT ot btdck . As described above, in the signal processor
according to the . third e di ment, the i.nput | _data d; ¢ e nd
then subjected t&T&Fr 8F gggéc?rgh.°§a§8&e%nsb§gnrgéuffﬁgg%fﬁiag%'e??%r
detection, when there is no error, the data is transmt ted to the host
conputér\ﬁ%?ﬁﬁ&bﬁﬁﬂforning data correction again. Therefore, the nunber

of arrcr corrections can be reduced, resulting in [eduged,ggmer .
consunption of NASN+EidERATHrOEREE RUTDEEPH I HRAES 47BN 4L ABE3664 19

inputted to the DVD-ROM signal processor is subjected to errox

correction for each ECC block.

Process 1 denotes the process from when the data inputted

10 to the DVD-ROM signal processor 1s inputted to the cache

memory 16 and the error correction block 152 through the EMT

block 151 to when the first error correction is carrised ouc.

Process 2 denotes the process of performing the second

152

n the error correcticn block 132

l_.l.

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

The operation of the DVD-RCOM signal processor SO

Nrh, (N+2)th, and (N+3)th blocks are constituted by
r correctable Cl code werd while th

tlock includes the errer
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Figure 5is a timng chart of nmenory access of a DVD-ROM signal

according to a fourth enbodi nent of the
each of codes shown in figure 5 will
nunbers of bl ocks when the data
is subjected to error

process fromwhen the data inputted 10 to the DVD ROM si gnal

pbesent inventi on. Firsgqgﬂbgfiﬁﬂ,

be 5 described. N'-N-13 denote bl ock
inputted to the DVD- RCM si gnal processor
correction for each ECC bl ock. Process 1 denotes the
processor is

i nputted to;dderLachaleDraodd wkit he error correction bl ock 152 through

the FM

bl ock 151 to when the first error correction is carried out.

Process 2 denotes,tpesprocesscaf rpepbetmagchbedsesond tardNichr,t Her29rttor

correction in the error

error in Prqces . Y
error-free a%cigt @Ht%(% L{ﬁh
155 when the data has,.ng, <« 1IN
processor SO %ecg?%f‘r %é:?;ecrdeosrvﬁ 1T %e
mMenory access, W reference tao f
dat a co?regﬁﬁﬁﬁWth:c #Eh?g(NZ%Gfﬁf
the erro_- e or e ectable C1 cgg
By W

- rﬁqr car bl e Cl .
cor r espondien§Yfo *Phe RS, i B5¢k -

ost ‘conput er

transmitted for each ECC block to the host computer

On the other hand, with respect to the data %

(N+1)th block, since this data

10 . time when Process 1 is ended,

inally dec

the data which ars

transmitted to the host comput

%g:%{e%% i

escri

“Beictre

correction block 1.52 15 when the data has sone

3 dandesidie HIARS hPfedransnid timg point
gﬁﬁ§§k a13 throggﬁ t he- host

interface bl ock

Qe JAwy QYDA M 15k g

Wth respect to the timng

i L9 %o1f |80 dd
o) FhOHPE BollSleRX@TPistocdes

ile.the data 44V 25
gl tL\if]\% ea_rtor}e Lree Ci &

e word,_
error

ot =1

“ude

Qn
*ped

13.

™
LY

the
has an error at the peint of

1

e

Process is followed by Proc

"
rror

ided as "error-free

er 13 in Process 3.

As described above, according to the signal processor o

signal processor 1s processed
capture of the deta is started

fo the hcst computer 13.

1 is perfcrmed r

Wi

e T e T

—— e a a L

this fourth embodiment, the DVD-ROM data inputted

o the

for every ECC block from when

<
-

to when the data 1

esponding to one ECC block and

.
A

theout performing Process 2



20 04 AUG 2004 uncorrectable C code word. Initially, with respegt t@dgﬁ
data.dn the Nth, (N+2)th, and (N+3)th bl ogks, these data having n‘b B
at the point of tinme when Process 1 is ended are stored in the buffer 5
menory 14. in this case, Process 1 is not followed bar Process 2 but

foll owed by Process 3 wherein the error-free data are transmtted for each
CC block to the host conputer 13. On the other hand, with respect to the
data in the N+1 h is data has an error at the point of
10 tine wheﬁagpégégi ﬂ' %ﬁndggr}%%pggess 1is followed by Process 2
wherein the error_data is, corrected. Those bl ocks cont ai n=in he

whi ch are final | PR&S A bR " - Thee TG PRSI SATIEHAD t(‘?]et"e
host computer 13 in Process 3. As described above, according to the signal
processor opr2g8nthiBVEBLLPA EABOAFABAE, tbﬁen%Wdﬁ?%oFlﬁpﬁFFeasFﬁ fie
signal processor is processed for every ECC bl ock fromwhen capture of the
data is starsddcingwhes nhebdstafi erreanspiizetiond EheChostsSeofphitertl3.
Therefore, in the- case where Process 1 is perforned on the data

cor r espandi niggher oswedCC Hapdciald 120 itthdrs Budcedd 3 dss paifgated wWIhdeer
perform ng Process 2 because here is no error, the access tinme inside the
si gnal prockssarhican dp=cecdopices dymamdedECGtoas AD-RIYl y, speed
transm ssion of the data to the host conpute: 13 is realized. 4"h



25 21 0 4 AUG 2004 APPLICABILITY IN I NDI STORY As descri bed above, the
signal processor according to the present invention can reduce ﬂHpAﬂgnmﬁﬁ
of menory accesses by reducing the nunber of error corrections to process

data at 5 higher speed. Especia ly, it is suitable as a signal processor
For which speedup is demanded, such as a DVDD-RCM 0 4 AUG 2004 22 CLAI M5
1. A signal processor for subjecting data read froma recording nmediumto
predeterm ned digital signal processi?dg, and subjecting the data, which has
been s%ghg d to the predeterm ned digital signal processing, to error
correcti each predeterm ned error correction block, said signa
processor conprising: nenory neans for sequentially storing the data which
has been subjected to the predeterm ned digital signal processing; error
correction nmeans for subjecting the data, which has been subjected to the

predet erfm negh digaial ptoceisstvaior HUDRRAIAG hta tread TFoph o€ Aicoadlhg anediom &ach
predeterm ned bl ock; descranbling/error detection neans for descranbling

L1 e rodHhed o e SufhREL Bt Sty K0 A8 kel ot
12T SRR b bRl ol SRSl M e BofeoR o T 1
each predetermined error correction block, said sighal processor comprising:
memory means for sequentiaily storing the data which has been subjected
to the predetermined digital 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 érror position and the

- error pattern after the syndrome calculation;



2. A signal processor as described in Caiml wherein said error QP@hgcahgn
means conprises: a syndrone cal cul ator for cal cul ati ng syndronme %f a
whi ch has been subjected to the predeterm ned digital signal processing;
an error position/pattern calculator for calculating the error position and
the error pattern after the syndrone cal cul ati on; 04 AUG 2004 23 error
correction result holding neans for holding information as to whether the
data detected by the error position/ﬁ%ttern calculator is error-correctable

or not; data correction neans for correcting.errors i.n the datg on the
basi & of t he SrCESAMECAAN RGN ARINING media o i inforiatibn 25 to Whenef

nunber -of -error-correcti on control neans for controlling the nunber of
error cie &gia gatectes] by the giear pasiipadeatieracaltualer iscarroncaregstable oher ei n
said descranbling/error detection neans conprises: descranbling neans for
descrampbt;ng t he data which has been corrected by the error correction
nmeans; error detection neans for detecting errors in the descranbl ed dat a;

and error d@E@édr%btibﬁﬁﬁéénd“fﬂr%ﬂ@cﬁﬁ@@ﬁof@fn he! dHta ontthe YRR bf tHef the
error detection as to whether there i's any error in the data which has

been S”mﬁg‘?gﬁ‘%gyﬂ{gﬁ‘&?{%@%‘g‘fﬁ?ﬁh' on. A signal processor as described in

Claiml, ed to the predeterm ned digital signal

rocessing is read fromthe nor ans for,_ each edetern ned ersror
Eor recti o% phiyeper- %?qrmre ion “Control ‘means for contr%ﬁmg the humber of
error corrections.
3. A signal processor as described in Cilaim 1 wherein said

descrambling/error detection means comprises:

descrambling 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 predete.rmined error correction block, followed
by error detection and error correction;

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

meah_s for each predetermined error correction biock;



by error detection and error correction; when there is sonme errog,, th
error is corrected by the error correction neans for each prede elF rﬁu%eaﬂml
error correction block; 0 4 AUG 2004 24 when there is no error, the data
is transmtted to the host conputer for each predeterm ned error
correction bl ock.
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when there is no error, the data is transmitted to the host computer for

each predetermined error correction block.





