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1 DESCRI PTI ON METHOD AND DEVI CE FOR E4052
RECORDI NG AND REPRODUCI NG DATA TECHNI CAL FI ELD Thi§2/8
invention is related to data storage and retrieval device which

utilizes magnetic disk, magneto 5 opt?cal di sk, optical disk, and

magneti c tape etc. Especially this invention is related to data

st orage and retrieval control nBEREGBIPRIGNi ch inter sector gap area

is reduced while data recording and reproducing, and also related to
device using it. 10 BACKGROUND ART Data recordi ng and

r epr oduci ng net hod of conv i i devi ce
s displygggqﬁ A Da HEY, gﬁp&g%bgﬁﬁgﬁﬁﬂﬁﬁ%iéﬁg&ggggﬁggﬁﬁﬁgIﬁ%ﬁ*bmever
the present invention is effective not only in 15 magneti ¢ di sk device
but al so various data storage and retrieval devices in which a train

of data is sep to one or nore blocks and recorded to the data
recordi ng %%%#ﬁgpﬁ%\ﬁ%ﬁ%rgrranging a gap before or after each sector,

and data reproducing is H*Hif LR AHRU G a}_.erleaq{éggltqj Rt Gtopd add ch

faces and noves against said recording medi um In a
magnetic di sk deVi Gy A0RERAldd GAlilch utilizedhaRRhdtEieOIdlisk) aiamend | ed
track is arranged on a magneti c di sk nanmely the recordi ng nedi um
and data s optical disk, optical disk, and magnetic tape etc.

Especially this invention is related to data storage and
retrieval control method in which inter sector gap area
is reduced while data recording and reproducing, and

also related to device using it.

10 BACKGROUND ART
Data recording and reproducing method of
conventional data storage and retrieval device is
disclosed with an example of magnetic disk device.
However the present invention is effective not only in
15 magnetic disk device but also various data storage and
retrieval devices in which a train of data is separated
to one or more blocks and recorded to the data recording
medium with arranging a gap before or after each sector,
and data reproducing is performed through a reproducing
20 head which faces and moves against said recording
medium.
In a magnetic disk device, concentrically
shaped recording area called track is arranged on a

magnetic disk namely the recording medium, and data



2 « recording and reproducing is perfornmed by the i nformati on on
the track. Servo area is arranged intermttently and periodically on
thi's track, and data area is also arranged between the servo area.
Said data 5 recording area usually consists of plural of data

sectors. Between the sectors, there are ﬁap area whi ch conpensat es
the rotational speed deviation or delay tine of the_ operation of

el ectroni ¢ ci rcarprdingoradngeproducingais PEKAGE™EE P¥c&P8ed here. 10
Each sector consists of ID portion and data ortion. | D portion
consi sts of syhBRPEMRELRYR PAt FBEntrack. tﬁeaygtﬁﬁﬁgiéﬁ GEEANHT e data

sts of syABRPERPEAAY PS FBFnTTacC 4
chack " coRBEeFBLEEPRELY, RBS BERAPORABL n bt FOLS bREk 0P D G rh

consi sts of Séggggﬁﬁ%é%ﬁgPP%%?géﬁggngggggﬂg%E%hs%%%% area.‘Mﬁ%ﬁ§£§§§§C_

repr oduci ng, correction code

Recor di ngeand {RLOAYELNG Bl G 1WA EBnsists BE LRI @gorling and

repr oduci ng of a on-’sai portion consists of read circuit,

wite CirCUit’s@E@orF. . Be¥eRnC ¥Rk Qlectich@Yi ithelfRadrel igay fark@NditEth
repr oduci ng of signal fromID portion and data portion. Wite

circuit handl egohpeasditRd ithe Fotarlionaldaprepgoddvdation or dédsad tuimd he
servo sector signal of said servo area, 25 data control circuit

gener at es dat apFeeher opediadli oahiodh electronic adiricwdtted Mcddrelisicit poi nt
of synchroni zing pattern of ID portion, and controls overal
recordi ng and data canh@ptodheciregoapedatiea®.of the devi ce.
10 Each sector consists of ID portion and data
portion. 1ID portion consists of synchronizing pattern
to distinguish data while data reproducing, ID
information to identify the data sector, and error check
codes to detect the ID information error. Data portion
15 consists of synchronizing pattern to distinguish data
while data reproducing, data information, and error
correction code (ECC) etc.
| Recording and reproducing circuit which
performs recording and reproducing of data on said data
20 portion consists of read circuit, write circuit, and
data control circuit. Read circuit handles reproducing
of signal from ID portion and data portion. Write
circuit handles recording the signal to data portion.
Based on the servo sector signal of said servo area,
25 data control circuit generates data sector signal which
is activated at the start point of synchronizing pattern
of ID portion, and controls overall recording and

reproducing operation of the device.
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3 Data recording procedure is as follows; ID dat a
ks reproduced with referring to Data sector signal as the origin, it
is*confirmed to be the correct sector to be recorded, and wite data
is recorded by wite 5 circuit. Data3 reproduci ng procedure is as
follows; ID . data is reproduced, it°is confirned to be the correct
sector to be reproduced, the follow ng data area is read back by

read circuit, and the dedaet TRAUI G RFARAYre 1s as follpwsi nBd. 10
Further, detail, procedure is,descrihed as . follows. Read gate sjgna
is activated bf%ﬁe JtFatraeprOduceéc:cWﬁ IFREGRHARY O t%t%p%‘?‘bﬁ‘?}r’ af 9% i ng
during the chr.opd zi t t p Lon W th
referring to t _H"les a eg J;j:r_elcihor’ sq?cg% %d;ﬁ:ﬁ%@%dr iagg? nl?e I:érg?j_gci%rec%i ?%‘Eﬁ’?r
synchroni zes widdh ghe il f 86 484 dd ddRa is red¥dd@Moy dpepgdes the
reproduced signal to data, gets the ID1information, and transmts

the ID datm to datchit, DatePMdphodiing P& Os CAg Crbi1gs) figs the
error check code of ID information and tenporarily closes the 20

read gate, themateacdld ved@odueed cat g eccifivhedittdilbe the caPPeEOPri ate
timng during the synchronizing pattern of the data portion after 1D
portion. Read ceagn to be repmuduasd,zeshen fdildsingaidttaopraecbseseide

r epr oduced signal, and transmts the reproduces data to data 25
control circui tbackafyerredst adiranidrr and direciesirexbditata of e t seat¢ECC)
of data portion, data control circuit cl oses the read gate, and
shifts to a stadtSuPdRingd. ng the data sector signal for decoding

next | D portion. ) , )
10 Further, detail procedure is described as

follows. Read gate signal is activated by the data
control circuit at the appropriate timing during the
synchronizing pattern area of the ID portion with
referring to the data sector signal as the origin. Read

15 circuit synchronizes with the signal recorded in ID
portion, decodes the reproduced signal to data, gets the
ID information, and transmits the ID data to data
control part. Data control circuit verifies the error
check code of ID information and temporarily closes the

20 read gate, then reactivates the read gate signal at an
appropriate timing during the synchronizing pattern of
the data portion after ID portion. Read circuit
synchronizes with data portion, decodes the reproduced
signal, and transmits the reproduces data to data

25 control circuit. After decoding error correction code
portion (ECC) of data portion, data control circuit
closes the read gate, and shifts to a status of waiting

the data sector signal for decoding next ID portion.



4 5 _ In a series of data recording and reproduci ng
operation, gap areas are arranged between data sectors, or before
and after 1D portion and data portion, in order to conpensate the
devi ation of recording position 5 which is caused fromthe rotational
speed devi ation of magneti c di sk mﬁich I's the recording nmediumin

magneti c di sk device, or the devjation of tape runnjng speed jn
magnetic tape drive, and o3 FFFérSa ﬁ?é:adéﬁeeﬁpqdﬁ'n@ata&l Igeplpq‘ﬁt%lrrbq ng
operation of wite %ﬁfcuit or._the delay_in_ 10 %}a r epr.oduci

operation of rSRGIATORr Jap areas afe -arranded be (ﬁﬁﬂa,aR?m§§?ﬁéﬁﬁbn of

magnetic disk o perdid COR LGS hased . Gl pak o gnaly ganergied by a
g’t T y t% 9.[61& peg%

crystal oscillator, s6th usua e€ro ional™s I'S stable.

Hoever when ! g oleViree dohRHRARRT thd Bevkht 1GHIAK QlcoldlrR i Korhen

seek operation occurs, rotational spee varil es

because ofs theyhich i@eWadlded font hed Pea tMInA0 S e dTRIAAN G IHBoNnance
from seek operation. In such cases the anmount of the devi ation of the

rotational speadgn®tdlodisk WhichAleyahe?Gecorliln M igaD iaf eRsgrat i
necessary to avoid the data destruction fromthe deviation of the

rotati onal speeédsk device, or the desliatitonmefi rtapeematmirdmofspedd eiror read
circuit varies according to the data conversi on nethod (codi ng format
) or the reprotagnedicetthpd orivepr educ-to Zompenisage Hdedated ayedar diataon
the data storage nedium (here magnetic disk). As for the coding
met hod, recent FgceAdng operaftiios oft Wilidek aduid methddes s ass i to 9
coding 10 data reproducing operation of read circuit.
In most cases, the rotation of magnetic disk
is controlled based on a clock signal generated by a
crystal oscillator, so that usually the rotational speed
is stable. However when the device is exposed to a
15 shock or vibration, or when seek operation occurs, the
rotational speed of the disk wvaries because of the
deviation of the power voltage or mechanical resonance
from seek operation. In such cases the amount of the
deviation of the rotational speed is about 0.1 %. Above
20 mentioned gap areas were necessary to avoid the data
destruction from the deviation of the rotational speed.
Delay time in operation of write or read
circuit varies according to the data conversion method
(coding format ) or the reproducing method of reproduc-
25 ing the data recorded on the data storage medium (here
magnetic disk). BAs for the coding method, recently more

efficient block coding method such as 8 to 9 coding .

method or 16 to 17 coding method is generally used
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met Hod or 16 to 17 coding nethod is generally used

5 I nstead of fornmerly used 2 to 7 RLL or 1 to 7 RLL. As for
t he reproduci ng nmethod, PRML nethod (Parti al Response

Maxi mum Li kel i hood) or EPRML (Extended Parti al Response

Maxi mum Li kel i hood) is generally used in>order 5 to obtain the better
signal to noise ratio. Wth the I ncreasing conplexity of the data
conversi on net Ad§tead of forgiegdal usgst Fdde g Rt Ivsd,l dodihRIdy. desddi ng
time i ncreases, accordingly the operation tinme (delay tinme in

dat a recordi ngt8F F&&r&@@ﬁ%ﬁc%&ﬁt@d"ﬁhé’ msfhosh (Peytiadata to reach
to data control, circuit _framread.cir.cuit l.pcreases. w dat a
control circui %(eégr?ﬁl&te uf‘ﬁg‘lkell%oo(%etofti r}?‘b'ﬁ'f engad BRfrtiah or

I D ti: t il . cqdi .Qperati.on of the.reproduced data
fin shes. So ResBStise MaxiptiEYltd PREHL 8 fndr M\ 3 ol
circuit 15 yas oBREIR Uk %;%fkt%% %&%n%ﬁ.t o A Hata Rt g« R

portion. format”™ i e conventi onal maghetic di sk

device is showdnichelisdng/ cdR@AYRIAItRY ANEHL IR IR ersion nfé[?{c?& lgn of
I (tfor wit

data is perforned depending On one data 20 sector signa e and

read) as tim ngign@nalreproducingemédhicha I nIYNe RRIdRIIhg ttigRe are
necessary to record and reproduce data on data area, data recording

area, gap areaincreaspsnsaiceoraiaiglgnaihes ppedatd\dnttine (delay ok gap
area to conpensate the operation tine (data 25 conversion delay tinme) of
wite or read diteuirecareding or riepreduciadl)y ragudnged thve trepradnded And
there are time del ay each between wite data to be recorded on the
10 data to reach to data control circuit from read circuit
increases. Now data control circuit cannot start the
operation of next data portion or ID portion until ECC
decoding operation of the reproduced data finishes. So
gap area to wait the delay time of write or read circuit
15 was necessary before and after the data portion or ID
portion.

Track format in the conventional magnetic disk
device is shown in Fig. 7. Recording and reproducing
operation of data is performed depending on one data

20 sector signal (for write and read) as timing signal;
Servo area and SYNC pattern, those are necessary to
record and reproduce data on data area, data recording
area, gap area to compensate rotational speed deviation,
and gap area to compensate the operation time (data

25 conversion delay time) of write or read circuit are
intermixedly arranged on the track. And.there are time

delay each between write data to be recorded on the

recording medium, actually recorded data}on the medium,
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fecbrding medi um actually recorded data on t he medi um

6 and reproduced data respectively. A nethod to
del ay the out put of index signal and sector signal except formatting
in order to avoid wite splicing és di scl osed i n unexam ned patent

5 publ i cation 5-303836 Japan However onIy the timng of

generating the sector changed formatti ng and not
formatting, blﬁncfk@?%r‘?‘i e‘ﬁ%?:tr? Scthve ¥educe above nentioned gap

area (namely the area c fﬁ%ﬁg?ﬁfto %?igﬁeehétéﬁﬁéﬁfogftfﬂ extgnan%% wite

In a magnetic disk devic

or read operatd,ph Oof -4y aSJ.%na a+)§célé1 gﬁ@f‘lﬁ&’tt‘?ﬁ'ﬂ%h ! gn eféoévéianal

generated from Servo e data sect was generat ed at
the same tim ng-{d éﬁﬁibﬂﬂ?fiémﬁfﬁEhéﬁéﬁ'ﬂﬂ B¢ Ram] Med IPatestich above

mentioned prior control od of data recordi ng and reproduci ng,

sai d gap mrea pgbUetLt iomes-303836 hyapde. t oicohevértbeldevhat tORing o€l ative
speed (rotational) of the nedium the delay in wite operati on,
and the del ay gen¢eattinpetloé i osctdy i glamal yis 26handéd lpapweera cannot be
used for data recording. Accordingly by increasing the gap area, the
actual data formatttimgiamd anelh feomatking, but thebk STt GBRESf GEcTHEO

| NVENTI ON The purpose of the present inventionis to 25

el i m nat e t he fRAUGC RRAVYApeRF kenew| 43P i aTeR elRamely the area cannot

be used to store data).

10 In a magnetic disk device by the prior
technology, starting of write or read operation of data
is triggered by the data sector_signal generated from
servo signal. _The data sector signal was generated at
the same timing for both writing and reading data. 1In

15 such above mentioned prior control method of data
recording and reproducing, said gap area is determined
by the total of the deviation of relative speed
(rotational) of the medium, the delay in write
operation, and the delay in read operation. Originally

20 the gap area cannot be used for data recording.
Accordingly by increasing the gap area, the actual data

recording area decreases.

DISCLOSURE OF THE INVENTION
The purpose of the present invention is to
25 eliminate the portion of gap area which is useless to
store the data, so that to increase the substantial data

recording area of the recording medium. Another purpose
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éto?e;the data, so that to increase the substantial data recordi ng
rarea of the recordi ng nedium Another purpose

7 of the present invention is to reduce the portion of gap area
with which the delay tinme of read or wije operation is conpensat ed,
so that the efficiency of the data recording is inproved. 5

In the dat ' d ducji t hod by. th t

nventi on, 1o L PTTRELH A TG e £ redyge Mhe RePbEEERE 9P gnal
ti | S, I,d I L ti t he dat

dector signal e WK GHEEh tne adRR TIRE LRI L on . ere

dat 10 | l; d f . SAl

sgc?or Si gnZF% eé;lléarséa | nglémsacf ﬂ@‘?} c%én@?%'sagéot e&ﬁi%ﬁ?éﬁé&ga%? %%?a

sector signal gitpere yr & H9% dheodddl Ng from one source signal
' I

or frompre-arranged two source signa of the different timng. 15

Further, g¢n order to reducecidedfded P&drding and MpEddwOrRenaatesdt he
delay tine of read operation, it is provided with data sector

generating nedns the gresent Devetiti®s, dad cadletdévs sh@nEtbotre méntiohbe data
r eadi ng of the next sector before conpleting the data output 20

operation of tdigjexk  cldtaestolqr anionknl agemgratiing means is nexowided
O, it nmay be provided with data sector generating means which starts
synchroni zi ng Where shre timing mf tgeneraiding prleiudd ey, sector estonpl eefng
the data 25 out put - operation_of the_current sector, and data
reproduci ng medglsd recording and reproducing is different. Here data
10 | sector signal is generated for each sector. Said data
sector signal generating method can issue the two kinds
of data sector signal either by changing the timing from
one source signal or from pre-arranged two source signal
of the different timing. .
15 Further, in order to reduce the gap portion
- which compensates the delay time of read operation, it
is provided with data sector generating means which
generates data sector signal to start the data reading
of the next sector béfore completing the data output
20 operation of the current sector,fand data reproducing
means. | - |
Or, it may be provided with data sector
generating means which starts synchronizing with sync
pattern and reproduéing, befo;g completiné the data
25 output operatioh of the curféné sectér, and data
reproducing means. i

In order to reduce the gap portion which

compensates the delay time of write operation, it is
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In c;rder to reduce the gap portion which conpensates the delay time

of wite operation, it is . 8

provi ded with data sector generating nmeans which generates data
sector signal to start the data witing for the next sector before
conpl eting the data out put of current sector. Consequently, the gap

area i s 5 L all lLi_m nated, and _the data recording

efficiency on P%égﬁ'té%gi H%yr%eaa PuRSEAS S IR AES means "‘Ihlc%?ldEF f
DESCRI PTI ON OF rlg@% : Fig. IS .a QcC i.agram of a
magneti c di sk gEH% \eé\v/:a%abysetcﬁgrprséggr?tl itr?ves%talrc%n_.t%el(ﬁ%ta wrltl%g Fi g.
2 is a block diragr i lGyrt i at or
generator 6 i nf%?g:%mle%e% %%%%Iabeforelzic%%%e?s& ?&%%P%a#agﬁ%% ich
shows a ogorlirgent! isetelr .t heohgadnentayi,t te ¥ap Grek is L
Fig. 4 is a block diagram which shows a 15 configuration of the wite
circuit 45 n Fegbstantially eliminatedf;i @ndd thowWa thheedordingf reading

and witing in the present invention. _ ~Fig. 6 shows
the timng of ef§icéstcypenathenrecordinigy melddumr esenbei Hwpiiove. 20

Fig. 7 shows the timng of reading and witing in the prior

t echnol ogy. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

Fig. 1 is a block diagramof a magnetic disk
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a magnetic disk
device by the present invention.
10 Fig. 2 is a block diagram which shows a
configuration of data sector generator 6 in Fig. 1.
Fig. 3 is a block diagram which shows a
configuration of the read circuit 3 in Fig. 1.
Fig. 4 is a block diagram which shows a
15 configuration of the write circuit 4 in Fig. 1.
Fig. 5 shows the timing of reading and writing
in the present invention.
Fig. 6 shows the timing of the read operation
by the present invention.
20 Fig. 7 shows the timing of reading and writing

in the prior technology.

BEST MODE FOR CARRYING QUT THE INVENTION
| Fig. 1 is a block diagram of a magnetic disk
device which is an embodiment of the present invention.
25 Reproducing and recording operation is disclosed.

Data reproducing operation is as follows.
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devi ce which is an enbodi ment of the present invention. 25 Repr oduci ng

‘and recording operation is disclosed. Dat a reproduci ng
aperation is as follows. 9

Data and servo information stored in the ,data disk 1 is read back as
anal og read signal 8 (head play back siﬁ%al 8) and is inputted to

read circuit 3 and saﬁvo sect or ener at ased

. r, 5. 3) : . B

on the servo iPRRF niRE oFRTYC r BREPHRRKLO Stor%ggﬁ%lt%? Ry digk bris
t 5 t t i | .10 whi.ch, sh tart i nt

gene oLor S OB BB SRy e 4 T A PR

Fol | owi ng VO_. S I cto e o] tputs
10 dat a sect%& %@%nﬁﬁ §@5€%F§¢?g g%%%a??£€%?§h§i% ?cg§%26 éthBPthe base
timng for recoiddpgrspdsreproducing to and fromthe data recording

area. Data sectior signal 15 is inputted to data control circuit 7,

and basedson data . B&S6406nStWEsedbo RESrRAPIER! ik1 FEHHIbECRUL PULS
read 15 gate 11 which is a digital signal and determ nes the area

to inport the slegmal Vi) | Sereadsgater ldensratdt Ve, outputs s€adocseetbt 3
decodes reproduced signal 8 and output to data control circuit 7 as
read data 12. signal 10 which shbwe,starfgeoist gofll sdédbvehisformdtiahes the
20 origin of any recording area can be issued by trigger si gnal
generator 5 (rnoecerding aveaata debrrseotob gemerator 6.shbBohlowand origin
trigger signal 15 can be issued to : data control circuit 7.

Then, the proc¥REFe LT asigeadt dl g dota sepkentyeonerater st ogbputspat a

recordinP procedur e . o ) . L
0 data sector signal 15 (digital signal) which indicates

the base timing for recording and reproducing to and
from the data recording area. Data sector signal 15 is
inputted to data control circuit 7, and based on data
sector signal 15, data control circuit 7 outputs read
15 gate 11 which is a digital signal and determines the
- area to import the data. While read gate 11 is active,
read circuit 3 decodes reproduced signal 8 and output to
data control circuit 7 as read data 12.
Here, trigger signal 10 which indicates the
20 origin of any recording area can be issued by trigger
signal generator 5 (not shown) to data generator 6 (not
shown), and origin trigger signal 15 cén be issued to
data control circuit 7.
Then, the procedure of data recording
25 operation is disclosed. Data recording procedure
performed based on data sector signal 15 like
reproducing procedure. Above mentioned and not shown

origin trigger signal 15 can also be used.
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pérforned based on data sector signal 15 |ike repr oduci ng procedure.

‘Above nentioned and not shown origin trigger signal 15 can al so be
used. 10 Dat a
control circuit 7 issues wite gate 13 , which is digital and

determ nes the data recording area ased on the data sector signal 15
which is issued from data_sector_ .generator, 6. Further, data nt r ol
circuit 5 7 outputs RAtee G E? °§4 Cﬁﬁth &SPdaSt Wi |IQ§%ﬁi%£

3 i DL \ . . .
data 1, encodtbizp e BiBitel uh uREEsReY the WY recorashd MR
data 9 to databgkgﬁi%ntQh%u@Bta.secfogagﬁﬁhﬁﬁog%a%hic%Qis'issued frdmpt a

sect or generator n the functiona k diagram Fig. 1 1s further

described refephitBIsk@tor genEr@to# 6. Further, data BRndractarrggnerator
16 generates wite data sector signal 19 based on the input of servo

sector 185 si7gBakpl®s wiiitlee ddaba1geebowriitenadirkRitndi ealids Widte
timng of recording the data to data recording area on t he nmedi um
Wite data secyatesil@ndls h2tivet.r aWsditiet edricait 4 redelimesciwrdtid ghteand
sel ector 18 which has 2 input port 20 and 1 output port. Delay circuit
17 outputs read3dand write ds¢et 3d,siegoalde30 wrhiteh dagaa 1der taaidn reeranuts

del ayed signal of wite data sector signal 19. These two

signal s are i npoetled conyerdedowrige gatacortolgata diskodt plrough te dat a

sector signal 19 as data sector
magnetic head.

10 Data sector generator 6 in the functional
block diagram Fig. 1 is further described referring to
Fig. 2.
Data_sector generator 16 generates write data
sector signal 19 based on the input of servo sector
15 signal 10. Write data sector signal 19 indicates the
timing of recording the data to Qata recording area on
the medium.
Write data sector signal 19 is transmitted to
delay circuit 17 and selector 18 which has 2 input port
20 and 1 output port. Delay circuit 17 outputs read data
sector signal 20 which is a certain period delayed
signal of write data sector signal 18. These two
signals are inputted to selector 18. Selector 18-
outputs write data sector signal 19 as data sector
25 signal 15 when write mode signal 21 is acfive, and
outputs read data sector signal 20 as data sector signal
15 when write mode signal 14 is inactive.

Further, the circuit configuration is not
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25 .signal 15 when wite node signal 21 is active, and

out puts read

‘data sector signal 20 as data sector signal 15 when wite node signa
14 is inactive. . Further, the circuit configuration is not

limted as above. That means, only genekpating each

signal as shown

in Fig. 5 is necessary. One way is to provi de the data contro

ot UL 0 O L Ol g WEALS, oB00 nLEROERNL GhlE V1112

data sector sigha I'h eraye

no- ¢ R P TP el TR RS BFS o @

no- exi st ence ite no In eit

or wite

synchronously wd4 de CHREKHEA ClohErol circULPyAERIaS6PE RéSEYongOt her
way is to provide an 10 additional control circuit to performthe sane

functi on. function, andHesetrdnsmig ®hetReiPé 0gLEAr e6tor signand

read operation is showmn in Fig. 5. When a magnetic di sk
devi ce pesfornen whéeher delapedadf overwsiihepepiledsognariPd f&tg. 2) is
active and 15 data sector signal 15 indicates the timng signal to

wite data seciertor gsbgndDd. 1Patbsebitdependinyi on7the existépoesowmrite
gate 13 and wite data 14 based on data sector signal 15 (wite data
sector signal n®yexigente of writefimedetsbenat ki tivnebhhes the data disk

1. Because 20 of the operation delay of wite circui

recordi ng

. t 4 . .
position | ag CERERTGROWRLR OF sk aynghiorensly Wikt a clockrvhichais sect or
signal 19 is asserted earlier with the delay tine of wite circuit 4.
The fol | owi ng IPGHeERERE sSeParatelyt or ARPHPRF WaYLs &0 BEQE+ERJ2Rft er

transnit{éng t

gﬁhitional control circuit to perform the same function.

Here, timing of the procedure of write and

read operation is shown in Fig. 5.

.When a magnetic disk device performs write

operation, write mode signal 21 (Fig. 2) is active and

15 data sector signal 15 indicates the timing signal to

write data sector signal 19. Data control circuit 7

outputs write gate 13 and write data 14 based on data

sector signal 15 (write data sector signal 19), and the

information is written on to the data disk 1. Because

20 of the operation delay of write circuit 4,

recording

position lag occurs on data disk 1. Accordingly the

write data sector signal 19 is asserted earlier with the

delay time of write circuit 4. The following write data

sector signal 19 is re- asserted after transmitting the

25 write data and passing the gap period to compensate the

' deviation of rotation. According to these means, the

gap area includes only the portion to compensate the

deviation of rotation, and no portion for the delay of
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25 wite data and passing the gap period to conpensate the

-devi ation of rotation. According to these neans, the gap area
includes only the portion to conpensate the devi ation of rotation,
and no portion for the delay of 12 12
prior wite operation is included in thé gap area. On the

her hand wh ' dy i i d
Gignal 21 i o Priof BhCte abeSnion 4o LEhr BhAER oA BRGED: fEerTr ng o gna

5 indlcated to read ﬁgcéeée§|gggé %ﬁen EEﬁggﬂéﬁfc %a?a Ssector

signal 20 is asserted at aye ect or

signal 19, andpéff&’ﬁl?§@é§? &sefg\?mn wrléé%éd@%i{,hgn 91 gata recording

area of the nedium Read data 12 is transmtted to data
control 10 ghzstide; Ahdedatfesdetsyesdi gngl alsonsofheeadnchgCyigndl

In case delay tine of Tead operation is |ess than the tinme of gap
area to cenpenprdtcibedrodatésdaliata sectieri aignal pavel Reh@sdathan the
time for the magnetic head passes said gap area, the delay tinme of
read 15 opesatton sigmale?eédispass€ohsédgabndéyaybe gapingewith S
not required to include the delay tinme of read operation, so that

the gap area cenibe dataceectonpaigual 19, and idegenevatedcahotbgy.
Further the operation tine after the issue of 20 read command until the
actual start ofvtmébop%bth@mo@fo@ata rec@ﬁ@l@@tér%% e fethednasiusr
operation tlne to store can be conPensated simlarly, To be

nore detail, (Fig-ihk- ga%e%?e%aE% %%elﬁEHFﬁﬂ$%éE 8¢ EPlﬁPE%tEBnB§°

10 circuit 7 after the delayed operation of read circuit 3.
In case delay time of read operation is less
than the time of gap area to compensate the rotational
deviation, namely less than the time for the magnetic
head passes said gap area, the delay time of read
15 operation is covered up. Consequently the gap area
is not required to include the delay time of read
operation, so that the gap area can be reduced compared
to the prior technology.
Further the operation time after the issue of
20 read command until the actual start of read operation of
the data on the medium, or operation time to store the
data can be compensated similarly. To be more detail,
the gap area on the medium can be eliminated by
anticipation control of the data control circuit with
25 reflecting the time after starting the input of
reproduced signal 8 to read circuit 3 and servo sector
generator 5 until it is converted to the information

which the data control circuit can distinguish, or the



anticipation control of the data control circuit wwth 25 reflecting the
‘tinme after starting the input of reproduced signal 8 to read circuit
‘3 -and servo sector generator 5 until it is converted to the

i nformation whi ch the data control3circuit can distinguish, or the
13 time after starting the trans&it of the wite data 14 to

e ciroulE after st he tr¢ of the ' O el
Change whi ch cHPFBSPORBE FEeFhed,Fhe Eranniliof ofhe wryfal dfba hd to°
di di S, . . W th han. dat t
oo O 9o Wk pe s Ginputd phntihy LAoRERRERRHTbEPetBRRLAE! BpBETLOT |

achi eve the siglbale obl eeL1aFehaf§8 WhEch correspbiiibatol HAE! Liparean be

obt ai ned by providrng two clrrcul ata sector generation

circuit 16, thgﬁaiéguéOSi Weit godgha §ggggaig§nﬁéaghﬂn circuit and read
dat a sect or genera?ion circuit, wite data sector signal and

read datassector signal RithJgnRetRéLUme8REdOthaHt 8488 sector one of the two
signals as the data sector signal. The only required is that the

ti m ng betweengenehasignatirsuit516 af shewdresehtgembodiment, it is
Then, when the read operation delay tinme is | arger than the tine
whi ch the nagme¢ssibbadtpasskievbethe simitarrebpeatli ngFgapeaamplean
operational circuit is ~required as shown in Fig. 3. Mre detailed
20 configurasimhlaf feadtidncoan bBeapdtdanedcbyt pobvidingi two kind 7 in
Fig. 1is shown in Fig. 3. Read circuit 3 consists . of anal og decoder
22, read data efnehrenblisivodatal sector generafion3ciangudbt d6eotihaktsiisn
circuit 24. '
: 10 write data sector generation circuit and read data

sector generation circuit, write data sector signal and

read data sector signal are generated, and outputting

one of the two signals as the data sector signal. The

only required is that the timing between each signal is

15 as shown in Fig. 5.

Then, when the read operation delay time is
larger than the time which the magnetic head passes the
corresponding gap area, an operational circuit is
required as shown in Fig. 3. More detailed

20 configuration of read circuit 3 and data control circuit
7 in Fig. 1 is shown in Fig. 3. Read circuit 3 consists
of analog decoder 22, read data synchronous control
circuit 23 and data conversion circuit 24.

Operational timing is shown in Fig. 6.

25 During read operation, based on data sector
signal 15, data control circuit 7 generates sync control

start signal 25 from either the fall of write sector

signal or the rise of read delay selector signal, and



Cbefational timng is shown in Fig. 6. 25 During read

oper ation, based on data sector signal 15, data control circuit 7
generates sync control start signal 25 fromeither the fall of wite
sect or signal or the rise of read ﬂelay sel ector signal, and

14 al so generates read gate 11 wi th the del ayed tining of t he
rise of wite sector signal. Sync_control_ start gnal 25 (Fig. 3)

is transnitted atlos%r%?lkfgr%c?’e?ad gate I} fwifth Ghe aﬁLFEI]-#% Bimkngont r ol

t 23. R t transmtted to data conversion circuit
(2:|4r Cu{/\hen ea}:qlega £ eco‘:h]? 5T+ ? Ia*%f"%‘?ﬁr%’tg%l1 s S¥RT \CRWE O+ ePhdEkiced

%ggl)ggdshg?gl S | éjft ed {jFlI% W@osﬁ\ﬂ%?%ﬁeg%ﬁrtocﬁ%ﬁ?g Cw‘%ﬁ?ead dat a
sync control C'él%dl@322 ﬁ?@ ead s c§’h &%1{ féruﬁéag eLf orns
d%ta?’ t

phase synchroni z- e sync pa ern of repr du%ed
signal 5 83 and mﬁ@&d%@ﬁ@%&&ﬁ&%&m 2 Pecaged,

data is inputted to data conversion circuit 24 with 15 synchron|2|ng t he

reproduci ng cl eosiatirolangtdhe diagral 25 is GRAE vt £PNVIEEH RS @

outputted to data control circuit 7 as read data 12.
Data control ciamalidg Bigrect i & atedddwiayithrough areidd desddt Si gnal 25
(Fig. 6) when anal og decoder 20 circuit 22 finishes the processing of
reproduced sigmdlrcuit 228, and inactivates read gate 11 when the output of
al | read data 12 is finished. After all, in case
Decoded data is inputted to data conversion
10 circuit 24 and read data sync control circuit 23. Read
data sync control circuit 23 performs phase synchroniz-
ing of data with the sync pattern of reproduced signal
8, and generates the reproducing clock signal. Decoded
data is inputted to data conversion circuit 24 with
15 synchronizing the reproducing clock signal, and the data
code is converted and outputted to data control circuit
7 as read data 12.
| Data control circuit 7 inactivates the sync
control start signal 25 (Fig. 6) when analog decoder
20 circuit 22 finishes the processing of reproduced signal
8, and inactivates read gate 11 when the output of all
read data 12 is finished. After all, in case
reproducing operation is performed continuously, sync
control start signal 25 is inactivated when processing
25 of all the data in one sector by analog decoder circuit
is completed. Accordingly even though data transfer to

data control circuit 7 is not completed yet, by starting

to wait the next sync control start signal at the timing



(ep?oducing operation is perfornmed continuously, sync control start
*signal 25 is inactivated when processing 25 of all the data in one

'sector by anal og decoder circuit is conpleted. Accordingly even
t hough data transfer to dat a contrﬁ% circuit 7 is not conpleted yet,
by starting to wait the next sync ntrol start signal at the timng

15 of sync control start signal, 25 _is inactivated, the data
decodi ng and sPhc S¥B&t cORtERT SEagtasSigRather dfndnactivatess: tdie dafidal 25

Is activated by next data sector Y

' | 15. 5 B
enpl oyi ng the PEESEARY APGHSYBS, CORER oLt atl'Be st%ﬁ‘&t&gl Xpen YNt read
! ti ds.the ti. f . { t
"ol ude the poFPRonodr sidhgl 28s gotivplietfivy BEAtRALEAIE 0 1 he

invention is 5 12gRki eved. 10 Further, the circuit
. X gna . . .
configuration 1S~ not limted as above. That neans, only generating

each 5 signal as sheyn empibydngd the PRETIH Ynvert WY, IevdP if
provi de the data control Circuit "with above nmenti oned function, and

another is to pheviddeay epe aife read bPleration @ixicedds thepari@ B kypsame
function. Next, in Fig. 4 another enbodi nent of a

circuit is disalresgdtikegapsaréagadpesr eatcdmnsdhde dhet hortion ofdeleayd of
wite circuit is reduced. - In Fig. 4, gate generation
circuit 26 is opératpoavi ded thatwthiee puirposiet of dheFiigavehtioErdm wite gate
signal 13 (Fig. 5) which indicates the outputting period of digital
data 14, gate gehéexeden circuit 26 generates

10 Further, the circuit configuration is not
limited as above. That means, only generating each
signal as shown in Fig. 6 is necessary. One way is to
provide the data control circuit with above mentioned
function, and another is to provide a separate control

15 circuit to perform the same function.

Next, in Fig. 4 another embodiment of a
circuit is disclosed where said gap area caused from the
delay of write circuit is reduced;

In Fig. 4, gate generation circuit 26 is

20 provided to write circuit 4 of Fig. 1. From write gate
signal 13 (Fig. 5) which indicates the outputting period
of digital data 14, gate generation circuit 26 generates
write gate with reflecting the delay time of data code
conversion of write data 14. That is, though the write

25 gate signal 13 is closed at completion of the trans-
mitting of the write data 14 from data control circuit 7
to write circuit 4, gate generation circuit 26 keeps

write gate depending on write gate signal 13 until the



Mﬁlte gate with reflecting the delay time of data code conver si on of
Wite data 14. That is, though the wite 25 gate signal 13 is closed at
conpl etion of the trans- mtting of the wite data 14 from data
control circuit 7 to wite circuity4, gate generation circuit 26
keeps wite gate depending on wite gate signal 13 until the

16 conpl.g Ci'ét‘ifo G Hegon 'é}% é"L%lgt 2 18 corrdécnoq_,c{r%dg} “n%%g?nt coded

(di sk). Accordlng e cifcuit contlnue

recording data glgfma' O‘AC%! ln?lggscrl tﬂ Contt%'nurﬁagnoeti c

In the present enbodlnent erring

di sk devi ce. |‘@‘ﬁf"ﬁ&ﬁ%ina.tg"L?‘:l%d%@e‘3":ecordJ. @ﬁ‘t@ g0 il ?rf'ﬂd eqpy simlar
function not only in magnetic g:sk deV|gg§%b6@F§ﬁ' |2 gbtlcal di sk

devi ces or maghaghettiapdeddvi ces. 10 The method by the
present invention can be applied to not only data recordi ng and

r epr oduci Ag devi céa lthie piresechite embidfenits Wi Gl eegResesd he

rel evant devices such as LSIs of data recording and repr oduci ng
circuits or conefelrréngctiot saghettilkedisklSevisieni | dioweweat,i gapcared so be
achi eved by mcro CPU. In the data recordi ng and
reproduci ng meFResction cpp beeoptadasd biyvedmidar fiumctg onomednsatlivon i s
introduced to relatively cancel the delay tinme in wite and read
operation, so thaP2gRetagpdpskt deNicss @@t adeppdnsapsicad ddisdy time of

data processing can be el i,m nated or ,reduced. Consequently,
i mpr ovenent of gpaces or magnetlc tape devices.

10 The method by the present invention can be
applied to not only data recording and reproducing
devices but also the components which composes the
relevant devices such as LSIs of data recording and
reproducing circuits or control circuits. Further,

15 similar function can also be achieved by micro CPU.

In the data recording and reproducing method
by the present invention, timing compensation is
introduced to relatively cancel the delay time in write
and read operation, so that the gap portion to

20 éompensate the delay time of data processing can be
eliminated or reduced. Consequently, improvement of the
efficiency or data recording, namely the expansion of
the substantial data recording area on the recording

medium can be obtained.



eff|C|ency or data recording, nanely the expansion of t he substanti al
data recording area on the recording nedlun1can be obt ai ned.

17° CLAI M5 —Data rec

and reproduci ng devi ce, which conggi ses m“““ “\!‘ﬁ‘eﬂ
recordi ng neans through which data is separated int

and each block is recorded on thecﬂﬁfﬁéd'ng medi um™i t'h gap area
before or after said bl ock, dat a reproduci ng -neans,

where data is repr ro d mhlch f aces, and
10 noves agallnst sai d recorggeng nmedi nﬂg&gnd&\%éi’%% P’E‘? SLcer W athh

decodi ng nmeans Wik gflegodes reproduced data from said recordi ng
medi um and out put neans of code converted read data; characterized
in that, ddthe féé&dihd\’f}héé”h§aﬁlgrc51§‘{;’d%&‘félﬁ‘gdgm?édlgoves 15
said gap area is shorter than the tine fromthe start of sal d data
decoding until ddpmrsitoad Dftsandl tigsle dsidcks, and Gd@Wiblock is 2-

Dat a recordi ng and reproduci ng net hod, which - conprises 20

step 1 which repmm&hdadmpﬁmthbfzamnrdxngnmhdmpm with neeg wtr s Wéfehe or
mul ti pl e bl ocks of recorded data are recorded and gap areas are
arranged bef or @fdrerafsadd dakark, bl ock, _ step 2 where

decodi ng of data fromthe 25 recording nmediumis started,
data reproduc1ng means, where data is

reproduced through reproduc1ng head which faces and
10 moves against said recording medium, and which utilizes
decoding means which decodes reproduced.data from said
recording medium and output means of code converted read
data; characterized in that,
the time in which said reproduciné head moves
15 said gap area is shorter than the time from the start of

said data decoding until the start of said read data

output.
2. Data recording and reproducing method, which
comprises

20 step 1 which reproducing head faces recording

medium on which multiple blocks of recorded data are
recorded and gap areas are arranged before or after said
block, |
step 2 where decoding of data from the
25 recording medium is started, |
step 3 where reproduced data, of which said
conversion is finished, is outputted; characterized in

that,



sfeb 3 where reproduced data, of which said conversi-en—is—finishted,

11; outputted; char ac': ﬁrei tZ?(rjrei gi fferentcgatn’et ween proces‘s“““”“l“m“wlmm

step 2 and said step 3 is larger than thqstine of said * ¢ treéeprdduding
head passes a gap which is arranged at before or after said bl ock.

5 3. Dat [ d duci devi ce, which |, )
conpri ses : recorgﬁ%ngﬁ?e%ﬁfﬁgﬁgghggﬂ§g¥%$§u@ﬁoég?ﬁﬁnaa?g said

" etor i ng ol YR 1A B4D 476 BERe L 6F La09Cr fhap thetERBCRE sqta
ICI : | d h d
nead whi ch 1 aceeirapaci i AeadFbdunds o oan, WRPR e arE QU RE T i e

utilizes bIESHLI S fERLs WM §hpflscpdes reproduced data fromsaid 15
recordi ng medi um and out put nmeans of code converted read dat a;

characteriged i3, that, pata recording 2680f&pfbdh&Mh§Idthecayt gt caf the
read data fromthe first block, the decoding of the data fromthe

second bl ock i scatprissls when consecutive two bl ocks are 20 called the
first block and the second bl ock. 4. Data recordi ng and
reproduci ng nmet hod, whi chdata receodjmg ssesans through which datp iswhich
reproduci ng head faces recording medi um on which multiple bl ocks of
recorded dat a sFeprarated into multiple blocks, and each block is
recorded on the recording medium with gap area before or
10 after said block,
data reproducing means, where data is
reproduced through reproducing head which faces and
moves against said recording medium, and which utilizes
decoding means which decodes reproduced data from said
15 recording medium and output means of code converted read
data; characterized in that,
before finishing the output of the read data
from the first block, the decoding of the data from the
second block is started, when consecutive two blocks are
20 called the first block and the second block.
4. Data recording and reproducing method, which
comprises
| step 1 which reproducing head faces recording
medium on which multiple blocks of recorded data are
25 recorded and gap areas are arranged before or after said
block,
step 2 where decoding of data from the

recording medium is started,



25 recorded and gap areas are arranged before or—a"fTFr“‘sTar'd_—““—‘imgck,

step 2 where decoding of data fromthe recorgfic naum!mm“‘l”mﬁt

19 step 3 where reproduced dat a, . "
conversion is finished, is outputted, _ _ step 4 where
decoding the data fromthe recordilﬁg mediumis fini s_hed],c_ _ 5h g
step 5 where outputting of code converted read data is finished,
chafacterized in that, Step 3 where reprpdugeddatanefewbichustidg of
read data fromithe first block is finished, .is perforned after
said step 2 V\/necroemﬁee%%lac?rhgl%fgﬁé%sah? ont¥ h%ut%‘%’ﬁ%dbl ock 10 s started.
5. Dat a recordi ng r 2Qr ci devi ce,, whic conprises
data recordi ng nmeans thr&%%%’ﬁﬁﬁgﬁgﬁ%I%g?%&lng thes%%ﬁ?afﬁgplﬁ?% mul tiple

bl ocks, and af tl-dLi BV hedALR idSriniSh&@nversion processed by the wite

circuit, each block I's recorded on the recording nediun1mﬁthggap
area befor or aft ' : o] ng
‘nmeans, vvhe?e data is ﬁe‘?i%%%ﬁg" %%I?%E%lhn? e%JF o%ou%? n‘g&?ﬁ%%‘?%i cﬁg#laces
and 20  rnovesietgaiinstfivel she®c ot fc et 26 andewdd ch utilizes
decodi ng nmeans whi ch decodes reproduced data from sai recordi ng
medi um and out put neans ofaizbdetewrienleere eastputting Aot aregdladaes eri zed
in that, the timng of starting said wite circuit for

from the first block is finished, is performed after
said step 2 where decoding of data from the second block
10 is started.
5. Data recording and reproducing device, which
comprises
data recording means through which data is
separated into multiple blocks, and after relevant data
15 is conversion processed by the write circuit, each block
is recorded on the recording medium with gap area before
or after said block,
data reproducing means, where data is
reproduced through reproducing head which faces and
20 moves against said recording medium, and which utilizes
decoding means which decodes reproduced data from said
recording medium and output means of code converted read
data; characterized in that,
the timing of starting said write circuit for
25 data_recording, is earlier than the timing of starting
said read data output means for data reproducing.
6. Data recording and reproducing method, which

comprises



25 " data recording, is earlier than the timng of starting———

‘read data output neans for data repr oduci ng. ‘6 di ng
and reproduci ng net hod, which corrprr ses ”"I“”"Ilm'm,llrrmﬂ

20 step 1 which reprodyci ng head faces*retorid

medi um on which nmultiple blocks of reco d data are recorded and gap
areas are arranged before or after said step

2 where decodrng of dat aSEEBmLt WBich reprPQHSF&Hn&EﬁQdF&ﬁPFsPﬁ%ﬁﬁqa?g

step 3 where wite circui version of said

data, is startBgItHR BﬁtﬂhicwhmugFgengﬁiﬁcdﬁ Pﬁenggdp&%RS rBd AR
characterized keco%ged %ﬁétgﬁg ?reas arg arran @Qﬁ Le%b%%sgépggﬁ%%eﬁﬁga ai d

step 2 is later i'mng of eXecufing sai

recording or rgggegucrng data of one bl ock. Dat a recordrng
and reproduci ng device, which 15 conpri ses dat a

recordi ngsmeans through whieph2d@haresdecodingseparaiad srao tidl tiple

bl ocks, and after relevant data is processed by the wite circuit,
each bl ock is recordihgchededmoist Béatreed,,di ng mediumw th gap area bef or e
or 20 after said block based on the wite gate signal gener ated by
the wite gate generati ngtepr Suwhere write circuit, datizhr proadissiesy neans,
where data is reproduced t hrough reproduci ng head which faces and

the conversion of said data, is started for data
recording on the recording medium; characterized in
10 that, |
the timing of executing said step 2 is later
than the timing of executing said step 3 when data
recording or reproducing data of one block.
7. Data recording and reproducing device, which
15 comprises
data recording means through which data is
separated into multiple blocks, and after relevant data
is processed by the write circuit, each block is
recorded on the recording medium with gap area before or
20 after said block based on the write gate signal
generated by the write gate generating circuit,
data reproducing means, where data is
reproduced through reproducing head which faces and
moves against said recording medium, and which utilizes
25 decoding means which decodes reproduced data from said
recording medium and output means of code converted read
data; characterized in that,

during data recording, even when said write



anes .agai nst said recording nmedium and which utIT*‘\S“25~—~dECQQ§\

ireans whi ch decodes reproduced data from said 15'“”” and
out put nmeans of code converted read dat a; char "E"ﬂm ,”ﬁ,’
* [ L M s b

during data recording, even when said w r%%

21 circuit starting signal is ter ated, said wite gate

generation circuit c ntlnu t o _aqper s §9 that d recorded on
sai d recording r’rﬁ(‘ﬁ]& g:l@ﬁ S |ltse ermlnagtftaaté sﬁadﬁjalwrlt% gatge

Dat a recor di ngg% a%g%%d%cilrﬁl'{etc%?&mm Chco operaccorrp glr?wa(%a is

step 1 which r dGcing fea aces recor

nul tiple bl 0Ck§e%%rrd%ﬁor Elle%agl@f Q:e%ro‘%dllngk merﬁ(iﬂ{ %%ﬁ'%@%%ﬁf %?é't\?é]er o

arranged before or after sai

wite circuit, g@&bc@lgﬁggesses t he conversion of relevant data, is
started and cl osed for data recording on the recordi ng nedi um
characteriszed ign that, Yata recording b&@.&@@ﬁﬁdualﬁ? by i@ rcui t
conti nues until the conpletion of recording said conversion

processed dat acbmpsdisésbl ock
- step 1 which reproducing head faces recording
medium on which multiple blocks of recorded data are
recorded and gap areas are arranged before or after said
10 block,
step 2 where write circuit, which processes
the conversion of relevant data, is started and closed
for data recording on the recording medium;
characterized in that,
15 the operation of said write circuit continues
until the completion of recording said conversion

processed data to said block.



