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PCT/ 1B96/ 01166 Met hod..and apparatus for recording a binary si
onto a record carrier. : The invention rel ates
met hod of recording a binary signal onto a magnetic record carrier,
met hod co | e steps of: (a) receiving the binar } t he
bi nary si %Pﬁ@?f%?l sing bits of a first ‘ool arity and bi ts@hmﬁha“secon
polarity, the second polarity being oppos

witing bi of. the first .and the sefond polarjt nt.o record carrier,
and rel at e?‘lﬁl?daﬁ‘?g apparatys for reeqrding 3 W‘&B‘%&%‘ﬁa{ﬁ |n°aa?'§/§'si gnal onto the

record carrier. A nethod and appardtus as defi ned above is known from
JP Kokai 57-181, 420. In the known nethod, a binary
signal is recorded by generating wite pulses at 10 the |location of |eading
and trailing edges of the binary signal, in order to decrease recording
current and to avoid a too |large current consunption and thus an _
overheating of the wite head. The invention ains

at inproving the w The iiFetionachies 2 X nettidadf recbrdinge binary signal dntoacmagneticic e
with the invenjion is characterized.in that the witing step conprises the
step of m&&mﬁ%% Sopuprisey the Seps OF || ses for each bit to be .

witten, agghreteiving MHedinasy isighdlgthe Binary signal comprising bits of a first polarity and bits of
a second polarity, the second polarity being opposite to the first polarity,
5 (b) writing bits of the first and the second polarity onto the record carrier, and relates to an
apparatus for recording the binary signal onto the record carrier. A method and apparatus as
defined above is known from JP Kokai 57-181,420.

In the known method, a binary signal is recorded by generating write puises at
10 the location of leading and trailing edges of the binary signal, in order to decrease recording
current and to avoid a too large current consumption and thus an overheating of the write
“head.

The invention aims at improving the writing of a binary signal. The method in
15 accordance with the invention is characterized in that the writing step comprises the step of
generating at least two write pulses for each bit 10 be written, and that, when writing a first
sequence of at least two bits of the first polarity followed by a second sequence of at least
two bits of the second polarity, the writing step comprising the substeps of
(i) generating at least two write puises of a third polarity for the first bit of the first polarity
20 in the first sequence, |
(ii) generating a write pulse of the third polarity and a write pulse of a fourth polarity for the
at Jeast second bit of the first polarity occurring in the first sequence, the third polarity being
opposite to the fourth polarity,
(iii) generating at Jeast two write pulses of the fourth polarity for the first bit of the second
25 polarity in the second sequence,
(iv) generating a write pulse of the third polarity and a write pulse of the fourth polarity for
the at Jeast second bit of the second polarity occurring in the second sequence.
The invention is based on the following recognition.
First, a write equalization is camed out during recording of a binary signal. More specifi-

te to the first polarity, 5 (b)

N,
%,
N



sequence of at least two bits of the first polarity foll owed by a second
sequence of at | east two bits of the second polarity, the witing step
conpri sing the substeps of (i) generating at |least two wite pul ses of
atthird polarity for the first bit of the first polarity 20 in the first
sequence, WO974769Y genertng a wite pulse of the third polreniBgéaarss a .
wite pulse of a‘fourth polarity for theg at | east second bit- of the
first polarity occurring in the first sequence, the third polarity being

opposi t e t iyl GvhbR Writing ACeddnidt of further bit(dfithe ﬁﬁeﬁdiﬂty'(ﬁgl'em)lmsquvf' te

pul ses of t *fourth polarity fqQr the first bit, of the second olarit
in the secbityokthe fisstpelarity to Be W%%%ﬂ%é g?ﬁ'? Y
polarity a V(@ inegative \wifte Blisd)/i6 gerbrited) faldvadi b aévﬂﬁepunseommmpohﬂqt

second bit he ‘second po arlty ocCurri ! the second_ sequenc .
The i nvent (bmﬁmmw“ {m an jdentical way, Y’E%bﬁm’“b f“‘%ﬂ?ﬁ °$§‘°Wr| te
equal i zaf i Qﬂzuhfpﬁﬁﬁ rdegiﬁmb@ dfghé)ieeandopdlﬂ-i t6 be Raitten \dArtRe

speci fi- 3 {ylﬁV\%obi?)/q%Q ersith ly en

PCT/ | B96/ mslcamer,aﬁrstwmepulseofﬂleﬁrstpohmy (aposmvewntepulse) 1sgenengd

cally, a Abgalifé white' pillse) 0TI bdsiind 2 1
bit) |nagﬂ%}§%gg |ts Wk ?gl’lt t%ﬁsbeg witten on the
record car nmmﬁqmmmqfubeemms@ rfecord carpigr. Jurther, (equalization ve
wite pul sgk !F@% eipged by a wite pulse of the first polarity
(a positiv pul'se n an. |d'ent| -cal way; when witing a seco‘nd or
furtheri®it of the Asm mensure; wh %W!MWW@%@MM (2111 Bithin
t he 'second o fores te
pul se of t Ww ﬁ%(ﬂ‘g’% 17 ve wrlte F‘ggﬁ&ﬂaﬁﬁ'ertg?ed W
f ol | owed bpfdxuﬁMpolgmlUs(mpoaﬁvs wise pulsesohars generated; mmyM| se) .
This results.in Yor nin
t he recordWﬁS? ﬁﬁ‘—'&i tﬁe equm:z%no Whﬁﬁ%%%g?@ﬁ%:‘%mms
easi er. polmtytobewmuenontherecordwner.twowntepulsesoftheseeondpo ity (two
15 negauve write pulses ) are genemed Further, when single bits of the first polarity directly
_-surrounded by | bits of theseeondpolanty shonldbewntten. normally, onlyonewme pulse
of the first polanty is genemed for each bit of the ﬁrst polamy In accordance with the
present inveation, however, two write pulses of the first polarity (two positive write pulses )
are genetated Moreover, when smgle bits of the seeond polarity du'ectly surrounded by bits
20 of the first polanty should be wntten, normally. only one write pulse of the seeond polarity
is genented for each bit of the second polarity. In accordanee with the mvennon, however,
_two write pulses of the second polarity (two nega_nv_e wme pulses ) are generated. The
reason for this is the following.
Suppose a long sequence of b:ts of the ﬁrst polanty As has been explained
25 above,fortheseeondandfunherb:tsmﬂnesequmeetobewnwen,twopulsesofopposxte
polarity are generated for eech Int ln a long sequence of subsequent bits of opposue polarity
( ...0101010.. ),maeeordmeethhmepnor art, only one write pulse needtobegenemed
~ for cach bit. As a result, thetexsahrgednffermcemdmpanon,asforthelongsequeneeof
_bnsoftheﬁrstpomawnungpowerofafactorofzIugher:sneededthanformelong
30 sequence of subseqnent bits of opposite polanty Those variations in dlssxpauon, in depend-
ence of the signal to be written, resultsmathermxealcrossulkbetweenthewnteheedanda
read head in a combined read-write head construction. Such read-write head construction can
beusedtoreahzearead—whnle—wmeorareadaftu-wntefuncnon,ortorellxzeauaclnng
function. The variations in dissipation result in a distortion component in the signal read out



10 As a second neasure, when witing the first ‘bit of the
first polarity (a '1" bit) in the sequence of bits of the first
pol-arity to be witten on the record carrier, two wite pul ses of, t he
first polarity (two positive wite pulses ) are generated. In an identical .
way, when - .witing the first bit of the second polarity (a0 bit)-in
the sequencko@mi®t s of the second polarity to be w iRCTARS6M166he
record carrier, two wite pulses of the 8econd polarity (two 13 negative
write pulses ) are generated. Further, when single bits of the first
polarity dbythetreqdhend sosthatrmdqmwmtbwbﬂe-mmewhdg}hlcaonsﬂyssshoul d be
witten, normally, only one wite pulse- - -‘of the first polarity is
generated POPYach bit of the first polarity. In _accordance with the
present invention, Bpmmnﬁghmwmpﬂsepufﬂusmépolhmyfforﬂtﬁmlbimﬁtbeﬁta\o

positive wite pu es GG} ed. . -Moreover, en si ngl e Bﬁts of
t he secon hV’G%‘P@ﬁ eu’ Bl"igo ‘E#m (’-qu'?ggt"f %ﬁ'lty
shoul d Ise qum ' opposise|pol f""uie/pmdmpadonpuﬁamsnibmgmmhepol arity
I s"gener at ed for eacgcﬂt -0f.t he s.eglgﬁ EPI agity. In-accordance with the

|nvent|on second polarity (two
negative WWIte pulses ) are generated "The ~ " redson for this'is the

fol |l ow ng. - Suppo 3 | on ence of bits-of the first
pol arity. As has béﬁmﬂldé#%éﬂ’@@ iﬁwavenp@rwﬁﬂée &i bits
in the se e

generated for each Ima en f: - sub: equgnt bits of oppos-i te
pol ari i (... I_LG" 5’“8?’%’ f?g’ﬁr ﬂﬁ‘l‘g L _:ﬁé‘b?%?igaﬂt, only one
wite pul'se need t giga ' ridiry aresult, there is a
| arge di fference i d| atjop,- as, on sequence of.. . bits of
the first polari tyrli&“mf?‘? , hi gher is needed t han
for the long 30 sequence of ‘'subsequent blts of ‘opposite polarity. Those
variations in dissipation,:in depend- .- - -ence of the signal to be

“written, results in a thermcal crosstal k. between the wite head and a

read hqu in-a con‘qmae@nﬂqaﬁmvngﬁel Iige@aoapﬁgm la,am g apptdatid int © head
T ad- af t oraoRpRETS pfthe Siressm 3 o bS drecibed hereabes ﬁ’é}'m gore § {hSiepample pfc
~vari ati onsa bidlar§i sl maulhebsuﬁmrm& ﬂe&ﬂ%ﬁkﬂr(cpﬂrmi'@nls the write cirregnal
read out " ith which the binary signal will be written on the record carrier. (d) of figure 1 is the
mangeucpattemmauaefkonareemd carrier in which thebmary sxgnalasgwen in () of
20 figure 1 has been written. ‘The binary signai in (b) of figure 1 Hias a sequence of bits .... 11
101. Thebxtdlreetlypreeedmgtheﬁrst "1 bitin (b)ofﬁgure 1 was a 0" bit. This can
be concluded from the fact that the magnetisation prior to the ﬁrst pulse in the time interval
(to,t,) is gwen by mmus-s:gns, see (d) in ﬁgure 1. i ' o
' The first ’l’-blt m the : sequence of three consecutwe ’l "-bits shown in (b) of
25 ﬁgure 1 tesultsmthegenexanon of two positive pilses Py and P, in the time interval (ig.t;).
" The subsequent *1'-pulse Ieeds tod negauve pulse P, followed by a pos‘itive‘ 'pulse P, in the
 time interval (t,,t,) The last *1° pulse in the sequence leads again to a negative puise P
| followed by a positive pulse P6 ifi'the time mterval (tz,t3) The subsequent ’0’—pulse ieads to
_ two negative pulses P-, zuid Ps in the time interval (t;,t‘) Next, comes a 'l'-pulse which
30 agam results in the generatton of two positive pulses Py and Pm in the time interval (t,t)-
- PnortotheoeetmeneeofthewmepulsePl,themagneusauonlsmthe
) negative d:recuon, as is shown in (d) of figure 1. Upon the occutrence of the puise P;, the
' direction of magnetisation changes lnto the positive direction. The second pulse P; does not
influence the magnetisation pattern’ on the record elmer ‘but the power dissipation in the
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by the read head, so that read-after-wite, read-while-wite or tracking
functions | ess properly. By generating two wite-

pul ses of two ssarer pol arity for the first bit of the firstpcT/iBs6omiéarity in
t he sequence of bits of the first pol aritgy and for each bit in a sequence

of bits of 5 subsequenty opposite polarity, the power dissipation renains

Subst ant | al e g 5@ Vemains substabfithy! dobhaie) ) b ok BtgibindZabhe 0T L1 0N i1 i1

t he S|gnal rea out. hese ‘and. ot her aspectis_of f{he
invention will be aBMWWM"EImm the occugrenee ofthe pulse B3

erbod TN St | otk YUt feitd O 63 Bt SOws

10 odi_nent: of met hod of .recording a binary
signal,  ation ducnbed above in mmmt%l%&wwrwp@eem theysigned Wrisken 8 nar y

si gnal , carrier. Y flgure 3 an enbodi'nent of 'the recording
appar at L?S .me'ﬁ?rd "The si gnal (a) in figure 1 is a cl.ock. 5183
applied to a witi n'gmppnmm direction furthey ge\emes 8poy the oceustener ef the pulsa Ry ¢ o

be describ iﬁ{n exarrpl e of ~  a binary
si gnal tha?éi“s%%é'ii%f Mten on a recordﬁ%arr c) infigure 1 is the

write current Upmhmmobﬂnm?ugﬁaﬂmlofmmhe

L Orr i i, e gt o akhol Doy g 645k RSty g O
B:atssbeem Wpittelrs® on ﬂinenrdrun;er,sb\grresutm in w)cull&vhngmnen messdmmtlme‘lﬁ fn;]
(b) of fi QWW%%M% %%Wﬁgﬂ%&g&gg’om the fact that
t he magnet i sation pltlshouwhembtedfthashe mainent of occumencs ofithe pulse paits (Py,Py),

(LT o e ntp o il ) 151 o 0 i

(b) of 25 1y,iage delayed r@mphmdwmdmmngnrwwmncemfmepulmp@us?j.mmnqbﬂﬁhé

Clbsequbh i welrghresponding el o ) i Lt o o ol e risng

p05| tive pedgeofthepulse Py i figure 1 conturswithitherisiag edge] afithd thirdeslock)pulstlie theast
fol | bued byime BEL: ﬂo&ﬁpw'e%%?&?ﬁﬁ o f gl e%%”g?hﬁtﬁ% g 08 )
The subsequmsecoﬂ cipckl pulsc inatistime interval (t,).

_ More specxﬁeally. the nsnng edge of the pulse Pl m the mnerval (to,t,) occurs at

20 = a time instant in this time interval which lies exactly half way in between the moments of
occurrence of the fallmg edge of the pulse P, and the rising edge of the pulse P, in the time
interval (ty,1). As a result, the short areas of neganve magnenzanon Ay and A, in (d) of
figure 1, resulting from the negatxve pulses P, and P,, lie symmencally between the large
areas of negative magnetmnm Azand A,

25 'mengnal(b)mfizurezlsanothetexampleofabmarysngnalthateouldbe )
written on a record carrier. (¢) in figure 1 is the write current with which the binary signal
wxllbewnttenonthereemdeamer (d)ofﬁgute 1 1sthemangencpattem1natnckona

: reeordeamennwhichthebmary s:gnalasgwenxn(b)ofﬁgurel has been written. The
_bmaryslznalm(b)ofﬁgureZhasasequeneeofbm .00010.. Theb:tdneetly
30 preceding the first *0° bit in (b) of figure 2 wasa ’1’ bxt. Thlsunbecomluded from the
fact that the magnetisation prior to the ﬁrst pulse in the time interval tg,Y; is given by plus-
signs, see (d) in figure2. @~ :
- The first *0*-bit in the seqnenoe of three eonsecuuve ’0’-b1ts shown in (b) of
figure 2 results in the generation of two negative pulses P," and P,’ in the time interval to,4;.



two negative pulses Plerr] and P[err] in the time interval (t[err],t[err]).
Next, conmes a '1l'-pulse which 30 again results in the generation of two
positive pulses Plerr] and Plerr] in the time interval (t[err],t[err]).
Prior to the occurrence of the wite pulse Plerr], the magnetisation is in
t he negative direction, as is shown in (d) of figure 1. Upon the:
occurrencewaromhne7pul se Plerr], the direction of rragremmanum changes
into the positive direction. The secondspul se P[err] does not

i nfl uence. t he rragnetlsatlon pattern on the record carrier but the power

di ssi pat "Plibéuﬂséqh&nt "0°-pulse leeds toa‘ﬂ&xﬂ?e‘ ﬂrﬁ&ﬂ% followed byanegatwe pulse P’ in the

PCT/ 1 B96/ 01166

wite heamﬁmﬁm%&mwarﬂ'}sém ?emﬁr}f‘d’&ﬁmﬂﬁam%aﬁsned above

The magnefongwtd 6y aGegative pillle PL VR theSms itdivil 151, 0THd! tof -ﬁlhﬁliﬂk&@ _
Plerr] and - reverses- gal n-upon the occurence- of (Eul se rr]. This
i s the r et posisive paises,P; and By, jnthe, time interval iy, by Noxts W"&Fﬁorder to

| over isheagdagitebil@aH wgenaeﬁéﬁm Megim pﬁww' and rm' i) thie tinke inteieal RGKOT d

carrier. : , netlsa n-dj r:ection. further reverses
upon the occurrenc’B“Mﬁ%‘aB‘tﬂg. mg rf%’ Feeord cagrier bebave as shawn e
occurrencg fofﬁghx-99|ai|8n5’§lnofurﬂlerexplanauon " Upon the occurrence- of the
pul se P[er rﬁa t he di.r.ecti. o.-.f.-:of mEgnet:igation .changes .- . ~.into the negative

direction. The se

Mghrr mmgf nerumm ofthe pulsepairs
rragnetsata;I)nPJ,S) SSI pa 'Olﬁq

vari ation .. ' magnet ] sat 10N - S‘]ottle) p?ﬁr)liﬂﬁalnges

agai n 19p0&»kh@%§uﬂy,eﬁe %“P[Wﬁ““’ occurrence of the pulse pairst  shoul d
(IeD[ (ra](r)r]e Pf’err ) arfg?{% err CPLerr]) title lﬁwﬂzs@pon ﬂﬁéﬁ\klf[ err]),

cnstherr..caor tirme interval s
(t[err]tf[err]),

: ..,Pé"“mep pmamshas ly,
del y

g{grr]e ayerr”%ﬁ?fe I YRS 6iRary sighCcolid ffve Badn

(t[err], tptusined

-i-n -t helr .cof rgsponding tine | nterval s
§IEE'E WEPWMMW%"’ thehe rising
fﬂig? dq§| o pulc@goﬁﬁw 1 of tb)fdmgﬁe 2 vHeRCHE SmWytJ‘grhhﬁ *high WherPBtitg Rofict he
‘one’, and 'low’ whenbemglogrc zero Thebmarysrgnalm (b)ofﬁgure 1 is thus *high’
dunng the time interval from t-to t0 t=t3. ’low‘ durmg the nme mterva! (t,,u) and again
lugh sra.rung with the ume instant t. The mput tenmnal 30 is eoupled to an mput of a shift
regxster 32 havmg two stonge loeauons 32.1 and 32 2. A clock srgna.l generator 34is
20 present having an output 36 for supplymg the clock srgnal shown in () of the figures 1 and"
2 msclocksrgnalrssupphedmaclocksrgmlmpusofgenmmrs 38.1 to 38.4. Further,
the output of the clock srgual generator 34i is eoupled viaa frequency divider 60, to a load
mput62 1 ofthestorageloeauon 32.1 andfurﬂrerwaadelay&tothe load input 62.2 of
' the storage location 32.2. The frequency division by the divider 60'is such that in each time
25 interval (to,:,). {t1.8)s (12,8), ... a load pulse is genemmd Such load pulse could be -
generated at the time mstauts to, t,, b b3y eeee or eg one clock pulse of the clock signal of
(a)mtheﬁgures 1 and2l£ter Outputs40 1 to404ofthegeneramors 38.1 to384respeet
ively are eoupled ™ respeehve inputs of a multiplexer 42. An output of the mulnplexer 42 is
eoupledtoanmputofawmeumtu newnreumtueompnsesatleastonewmeheadtts
30 forwnungthebmarymgnﬂmamagnenereeordeemerﬁ Themagnenereeordeamer |
ennbemtheformofalodgimdmalreeordeameronwhrchu'acksarewnnenmthe |
longltudmal direction of the record earner, or in a slant direction on the record carrier.
‘Outputs of thé storage locations 32,1 and 32. 2areeoupled to inputs of an AND

gate46andtomputsofak0kgaﬁe48 Further theoutputsofthesﬂoragrlocauons 32.1




time interval (t[err],t[err]), whereas the falling edge of the pulse Plerr]
concurs with the rising edge of the second clock pulse in the tine
interval (tf[err], tlerr]). More specifically, the rising
edge of the pulse Plerr] in the interval (t[err],t[err]) occurs at 20 a,
time instaWOPHMITENi s tinme interval which lies exactly hal f peibokM11gEt Ween

t he nonents of ~occurrence of the fglling edge of the pulse P3 and the
rising edge of the pulse Plerr] in the tine i nt erval (t[err] tlerr]).

As a T esUird, 323 fre<coapled & ?ﬁsehmmmwsm&wmmaﬁh ANB gileg] I n

I(|dZa g{/mre flﬂure h Eesu r}gkegéﬁgggeeégegatlveﬁggﬁg&fﬁggland Plerr],
Alerr] a wah.laﬁxoutpu:ofmeNonT%&mﬁr&hple&)loa&ggwwﬁté’sﬁf ther

exanpl e of’ bi Si gna at i1 d:-pe e written onarecor carrier.
(¢c) rrlpn f | SFFaof r}'ﬁ?’ &wpi ok _melemnmwésg

will bs. W&r%.zmémwmﬁ@dﬁi wwsﬂ#&h@hg
patternlnatr recodcarrler I |nary S|gnal as
gi ven in §epsrawr %t‘g%‘f'@gﬂ' stomge locations 32.1 agd 32,2 aresconpled tn ( b)

of fi gur egefecligif %mﬂuﬂgxel‘zs .. 00010 .... The bit directly 30
precedi ng the fxlnragt 0O bit in {(b) of figures2-was a '1'" bit. This can be

concl uded from t heAssuming the;6me dnsiant torin fighembitand hatdhe lﬂ’-ub:trprecedmgehdm-st

I LS
pul se | PI%@.&EW&W@L,;,& e 't g hore BLRR 3922, e iis pime gy 0B e
t hree leorb!d:mllﬂ/& supplied by she;divider 60, Thus, the °0"-bit stotedgmlhe lﬂananmtbslsmmdm
genar at ! % i1 ol AR A Welafid 195F pilhty ggepm% HleShdrhge Tobadol %213, 6 duﬂ%?er val
PCT/ 1B96/ fixst. a-bit is loaded in the storage location 32.2 As a result, a *high’ omput signal is

IQSatS:JSZ%%rW%t hcega‘ﬁ.ﬁtﬂe .- |nterv#tfiF%$LF‘ie %ﬂmicl xllﬁgnﬁ%st

- 1Te

O - pul sepulwstl’lnen«!; By inresponse tajthe slpek nignal and fusheritiming sigaals ok furflier
12 11 B o i ol O B oo
Plerr]' ipulseipainis memubmmthq {mtenp ot[tl;e stpragsldocationschawss their’ correqt bitwalussi ch
The 2-bit word supplied to the selection inputs of the muluplexer 42 controls the multxplexer
_ toselectﬂleoutputofmegmemtorBS330mattwoposmvepulsesare supplxed to the write
 unit 44, _

20 At lhe time mstant tl, another load pulse is  supplied by the divider 60. Thus, |
the *1°-bit stored in the loanon 32. 2 is sluﬁed xnto the lo:anon 32 LA delayed load pulse is
supplied to the storage location 32.2 s0 that the seeond 'l’-blt is loaded in the storage
location 32.2. As a mnlt. a ‘high’ output sngnal IS supphed by the AND gate 46 so that the

- generator 38.1 is mggered to generate. the pulse pau' (P,,P.,) The 2-bit word supplied to the
25 selection inputs of the mulnplexer 42 controls the mulnplexer to select the output of the
generator 38.1 sothatthepulsepmr (P,.Paxs supphedtothewnteumtu At the time
- instant ty, another load pulse is supphed by the d:videt 60 Thus, the °* 1°-bit stored in the
location 32.2 is shifted into the loeenon 32.1. A delayed load pulse i is supphed to the storage
location 32.2, so that the thu'd "1 -bit is loaded in the storage locauon 32.2. Asa result
30 .agm'n "high’ ontputngnal is supphed bytheANDgate46mthatthegenetator38 lis
: mggered again so as to genemte the ulse pmr (P,,P,) The 2-bit word supphed to the
-selection inputs of the multiplexer 42 eontmls the muluplexer to select the output of the
generator 38.1 so that the pulse pair (Ps,Po is supphed to the write unit 44.
At the time instant b another load pulse is supplxed by the dmder 60 Thus,




5 again results in the generation of two negative pulses Plerr]' and

Plerr]' inthe tinme interval t[err],t[err]. The
magneti smdirections in-the track on the record carrier behave as shown
in (d) of figure 2 and need no further explanation. 1t

shoul d agai n be noted that the nmonent of occurrence of the pulse pairs
(Plerr]", Plwogrmyeor(Plerr]' ,Plerr]') and (Plerr]',Plerr]"')rCrnooseitss -
corresponding time intervals (t[err],t[enr]), (t[err],t[err]) and 10

- (t[err],t[err]) respectively,. are delayed conpared. to the nonent of

occqu enceuﬁf'xtﬁes@uhsemwﬁortn 32.2 xf’klﬁfusd intd {he ldchtion 3010, Afdeayed loalPpelse is'

t n
aspect | veryppliat e Mirage iatice S99 o nieshe i . Bl in it e /2.
recordi ng MB&EﬁWi’ aigﬁﬂussd];pﬁed‘by theammlzﬁle_tﬂtﬁrtmtlllidge'ﬁ@raioﬂ%l&

recei ving the binary signal. “The Bi-naty.. n uI'_d:.:.;;ave en
obt ai nedng?'E&%?é s  the pu T"k% 3*‘@2} 'ﬁg ﬂ‘gl’&ﬁ?ﬂmt hus
can have t jyputk 5ftﬁmmupfu&bm ahuéluwmuﬁpm(tbkaei ﬁd:ﬁnﬁl@oiﬂne\ﬁ&ﬂ&&of b4

ogr ¢ zer 8 abre pien i (k) PHITA i wri gty The o puise e me” ' "0

y hé aiﬁd«tbeiudltstx@ stonh thier"D*-bit hw/medmmaz handi me

during them?hmr
interval (t[err[,t]err] )yeg ai:n tarting-with the tine
i nstant t[the gﬂﬁg W'H“mg‘édfr%“&"’ storags docatian, f ¢

regi ster 3gyha g-,guuo ﬂﬁpﬁ& 56,5Imlﬂ,esgega%,
generator gzlb Kbgo rg?ggl'f hav an ou t 36 for Supplying_the clock .
Si gnal Bhodh |’h“’(¥&‘/"‘81‘°ﬁ1@ W&B (99' 10 T‘M?‘?‘ | sugnligd 10 theg

suppl i ed tm&usﬁﬂ@hw QRSnuki a%mw@maﬁﬁﬁ@sa&:%m of tHeer ,

t he out put of ‘the cl ock signal: generator 34 ;s .coupl-ed, -via a frequency

di vi der 608enerMqr 38} 3p that the PﬂﬁlPﬂBﬂ’ﬂ :okwtsmhy! &Q@M‘%Eﬂ!%n 32.1 and
further via a del ay]n@ﬂ *ﬁ‘,ﬂm J:ﬁadielmfcuﬁgnt%sgﬁm in (h;&eﬂ D ¥AEbé OCati on

32.2. The frequency divisi on by: the divider..60 s suc In each, time 25

i nterval (&ered. { 'e?’F‘}'?‘“zél!‘f&e 1 fw"ﬂ(?‘fe(?r‘ﬂi‘qf[@ﬂﬂ‘f‘“m (et) Bagd

“pulse i gﬁaﬁa%%mm %W:Mtto,aloﬂﬁﬁﬂ&ﬂs%ﬁ E&w ne -
. P

instants-t[err], t[ err], tlerr]: one cl oc il se of the

cl ock sign “3-(@? {ﬂ’“c é%“&"‘!a:??dziﬂh 40. 4

of the gens&mﬂ&dﬁﬁ&ﬁ Mmrtﬁéaeﬁgemcmnsz\@lsumw*o&&twm
respective inputs_of -a nulijplexer 42. An qut of the nultiplexer 42 is

coupl ed t oSeanencs Of thres; "Orbits isileaded, in the storage W?Enﬁf‘ﬂ“@oﬁﬂ?‘ﬂ;é@
lleast one yphd g by 1B ANIP ga W%W%Mﬁ!s%:ﬂ&%%ﬂ@gmhc

record carrrer 45. The:"ni a netrc rrecord ... .can be:in formof a

| ongi t #8i nesgativapiws Pay * imrespanse to the Rbckawm/m fusthes timingsignals (not

| ongi t udi Ngened ﬂﬁ’iﬁx ,Qﬂclpis daﬁgaq,eﬁﬁ,rdfeﬁ &itp dt% v it 640130 @iae t he
record carrier. ) W put se of s?g?amgﬂ ocations 32.1

and 32.2 aP@Yé@!P#FM#-’OBWs‘M ﬂ\&m of the mze logaui thejrsomect bt o
NCR gat e 4Gatudsthe 3-bitviia Shphied o e ilion YRS thefhp@Re: #comos the

ultxplexer w select the output of the genemor 38, 4 50 that two negauve pulses are supphed
25 tothewnteuth
‘At the tune mstant t,, ancther load pulse is supphed by the divider 60. Thus,
_ the’O’-bxtnoredmmelocamn32213:h1ftedmtotheloeanon32l Adelayedloadpnlsexs
| mpphedmhemmgeloamnszz so:ha:memd'o'-bmloadedmmesmge
1oeauon32.2.Asamnn,a'mgh’bumagnallssuppl-edbymnongamssomme
30 generator 38 2 is tnggered to geneme the pulsepau' (P, ,P4') The 2-bit word supplied to
the selection mputs ofthe mulnplexer 42 controls the multiplexer to select the output of the
gmmmt382somatthepulsepmr(l’3 .P():ssupphedwmewmeumzu At the time
mslanttz.anotherloadpulseissupphedbymedwxderﬁﬂ Thus, the *0"-bit stored in the
loeauon3221uluﬁedmmtheloanon321 Adelayedloadpulsexssnpphedmmestomge
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and 32.2 are coupled to inputs of an AND gate 50 via an inverter 52 and to
an AND gate 54 via an inverter 56. An output of the AND gate 46 is -

coupl ed to WOST/4EET i nput 58.1 of the generator 38. 1. péuyisvéopés Of .t he
NOR gate 48 is coupled to a trigger inpug 58.2 of the . generator 38. 2.
An out put of the AND gate 50 is coupled to a trigger input 58.3 of the 5

gener at or 13@sdn 322, 9/ that/theQhird l'n!-bmpxaawnﬁ& ktorage Itadich 32326A£5'x9ﬁﬁr i nput
58.4 of the generator 38.4 grther the outputs of the storage.

| ocati ons Wihi&hdwt?%’ém R gale-4%.5q thatthe generajor,38. ?H%

I tipl exqfigghted to generate ;dag%
P}Jgulrg ix and_ t ha the 0" -hit grleecedl ng ﬁ P??'me%ﬂ% the t Imr;
i nt erval (SFPquﬂ]mP‘[%Pf the multiplexsr 43 cpmlnt!-esmmgmt@mmwofm the

time i ?%t 88D, sott{lﬁrtﬁ%]pﬂ!fk catﬂg ngﬁ%wtwlmd WhteBhitt4ae di vider 60.

Thus, It stored I1nt S stored in the |ocation

32.1. A del ayed I odd %F!'E“F%‘n&bp Pulse iz suppliefbby theativider 62 Thys,so

that the Y v d“h& pc

result, a |°g out putthg:l na ?js)g(if sufn I g&gﬁ&ﬁ Aﬁﬁgﬁ%p@ﬁat

t he gener mwdaoanmmcﬂ% SgéMrﬂm d'-bhes }mdﬂdtmm stomge locations322.err ] .

Fort ror 1Al LR oyl Byl Elopal ) e 05 e 35 o el .4

t he delQy isitrigger®d soas to sawm p!lsepﬂlr(bﬂl.&é) The 2-bitsward rsepplied do thfet er t he

contents The -
2-bit mr%hggdpbgl |%‘§£?9&te l ct| on- I nplt}? ﬁ%‘gw&ﬁ]ﬁ%&ﬁd&ntrol S
t he mul ti geaerator 38.3 sotthatstuplise paiePUPghis supplicdao generietunit 433 The dmdipulse t WO
positive p t Q : At
the tine %@W?’Fﬁaﬁ L@ﬁﬂﬁm@! &'Ped% @ée {é[}ﬁﬂ"éﬁe @y'bftﬂgw(ﬂ‘?/l der 60.
Thus, location 32.1- dndmwmgtdchybd)m |pulse g3ults indoading 4 ¢01-titin thee
| ocat i 0, | s $ the
| ocat i 58 Hpclse 0B 3% ALY i gupus DR chfieh By AP RS 0
| ocati on 3Bat2he generatorc38.4 is triggered sehas blgeptmeshgpﬂke pair G’g‘pﬂ]d‘)eﬂ'hb?—hﬂwoﬂND ,
gate 46 sq "WEP ém:% pul se
pair (Plerr pﬁmﬂo@gﬁgé%k% @ﬁ" ppli '&@nglg{g%c'?t‘%ﬁé‘ puts of
the nmulti mmpftt@ geoeratop B8. 4t$hdhahﬂltplﬂ$w(P§QPﬁ,§Iwcﬂpphbﬂamp\uite ohit #éhe
generator 38. P e 0 the
T ey 1 an. acy B8t i B T Ll BAE bl Syt Cet o
suppl i 20 |generhtorsc38:1 ¢he38. GGmdemﬂy wﬁthmt aky nmnn\ctmgmdity 'Whilst the present

invention has been described with respect to preferred embodnmems thereof, it is to be

understood that these are not limitative examples. Thus, vanous modifications may become

apparent to those skilled in the art, without depamng from the scope of the invention, as

defined in the appended claxms As an example the embodxmems described show the

25 pgeneration of two pulses for each bit of the bmary signal to be written. One could have

chosen togmeratemorethantwopulssforachbltofthebmary signal, eg. three. More

specifically, in the embodiment of figure 1, the signal as per (c) of figure 1 could have

resulted in three positive pulses in ﬂl;:integva)_(to,t,), one negative pulse followed by two

-positive pulses in each of the time intervals (t,1), (t2.43), three negative pulses in the

30 interval (15,t,) and three positive pulses in the time interval (t,t5).



|l ocation 32.2 is shifted into the location 32.1. A delayed |oad pulse is
supplied to the storage | ocation 32.2, so that the third "1'-bit is

| oaded in the storage location 32.2. As a result, 30 again 'high' output
signal is supplied by the AND gate 46 so that the generator 38.1 is
triggered again so as to generate the pulse pair (Plerr],Plerr]). The 2-btt
word suppl | W@ 97H476he sel ection inputs of the nultipl SEBSOIZENt Ol S
the multiplexer to select the output of 9he generator 38.1 so that the
pul se pair (Plerr],Plerr]) . is supplied tao the wite unit 44,

At the tlrﬂ.AMant t[ejrl ._another |oad’ puI se is supplled by the di vi der
60. Thus, B : WO 97/ 17697

PCT/ | B96/ 01166 ullm |||ll||lll|| llll 7
the '1'-bit stored in t i s shifted into the | ocati on 32. 1.

A deI ayed | oad pulse is supp 'idd fo the storage |location 32.2,7 so that
the "O-bit is | oaded |nthe storagelocatlon 32. 2. As aresult a
" hi gh output signal i's suppl [ ed by t'he "AND gateé 54 so that the generator

38.4 t o
The''2-bi t bor o supBteg fea feot e i

controls tdaﬁ,pﬁustth@hepwf t(f) sel ect th.e out put of ‘the generator -38.4

'Sl'(het hg;dt he. ul,se - P[.£ rr.l] PRN@%}P&“‘? sugﬁheﬁl}m(}:t e-,v,vrlteaﬁﬁlb.t%é.f 60,
results |rhgbam| Mwnbwwmam - the
2?3232"{‘?;%”%:8& %e%tbz%?f%ﬁ'a ek ppiily o B rechef i e RS0 | oo

by the ANQF]ﬂQﬁewﬁﬂnl @ Step boihp [ aeplofig e:reramTh agﬁgs'itw&vkgtﬁﬂﬁsﬁdr?thiﬁttﬂo
generate the pul se rCPlery] e i t ed.to the
sel ection *t’—ﬁ’ﬁ@ ‘P&H ‘\&’ﬁ{‘ Jﬁ“ MeRet P AL Least fwo ?B&e&fé‘r%el ect
the out putfomswddhgv second) Mmma&ssmumemomzﬁaummgm

(Plerr],Plerr], |s sﬂg;)lle to the wite unit .44.. In an
equi val ent® urrent- as shown .in (c) of flgure 2 can be
-gener aged.( rlesthptwﬁtbq;ulsés of Dihird PoRaiefon the! firet bifbf the firqfpolatiey t i ne

.interval é‘ﬂh“’té’%’r# i1$:15, Stored.in the storage |location 32.2. At the
time inst 'oad pulse is supplied by the

(‘u)genmungawntepulseofthetlnrdpolamyandawntepulseofafourthpolamyforthe
at least second bit of the ﬁrstpolanty occumng in the ﬁrst sequenee. the third polarity being
. opposite to the fourth polilnty, _
15 | (i) genmnng at Teast two write | pulm of the fourth polanty for the ﬁrst bn of the second
polantymthesecondwquence, - -
(iv) generating a write pulse of the third polanty and a write pulse of the fourth polanty for
the at Ieast second bit ofthe second polamy occurring in the second sequence.
2. * ‘The method as claimed in claim 1, characterized in that the substep (if)
20 compnsesgmeraungawnwpulseofthefounhpolantyandawnwpulseofathndpohnty
thereaﬂer fortheatleastsecondb:tofﬂleﬁrstpolmtyoccumngmtheﬁqumee
3. ‘l‘hemethodasclmmedmc!mmlorz chaxacnenzedmﬂmﬁxesubstep(iv)
compnsesgeneranngauinwpulseoftheﬂnrdpolamyandawmepulseofthefom
polarity thereafter, fortheatlastsecondbnofmemondpolmtyoccumngm the second
25 sequence. '
4, The methodﬁas claimed in anyone of the preceding claims, characterized in that
the substep (i) further comprises delaying the at least two write pulses of the third polarity
generated for the first bit of the first polarity in the first sequence.
5. The method as claimed in anyone of the preceding claims, characterized in that



di vider 60. Thus, the ' he Iocatlon 32.2 is shifted into
the location 32.1. A lﬂﬂ'H%ii@qﬂ se is supplied to the storage
| ocation 32.2, so that th f the  sequence of three
'0'-bits is_loaded in the storage Iocatlon 32.2. As aresult, a 'high

out put webgmed? i s supplied by the AND gate 54 so that i-bmmm;ator
38.4 is triggered to generate the 20 tive pul ses Plerr]' and Plerr]’
in response to the clock signal and furt er timng signals (not

further S'iﬂégﬁ)a ﬂqﬁ@ nukhﬁn

delay unit wgwﬁﬂat g@mon uady‘“???’gg?rg‘f 'S e‘re\er at eaﬁ;ﬂf?&rﬂf&o
contents mwdhagﬁtlbﬂdﬁt% larity dg ¢h Sequsnee. val ues. The
2-bit worg suppli egpb?aﬁﬁ??usﬁhﬁﬁ gﬁ?lo(;m‘ ‘?nagHétk ﬁ&ﬁgggn.@ @entrols
t he al tiplexer to select tk‘g out t he generator 47so that two
negative pppmsaompwpl ied 25 tot he vvr| t_e unit 44.

At the tinme | eibad '- - vi der
0. Thud, - bl AR cpyrEisking, MEBLIARY wefl R Sy ipoad Yot Bl O Eet ' O,
| ocati on aabhﬁty andibitspfaxisecomndipqlarity cthe second powppbmmmﬂmm Girsy polarity,

| ocation 32 .

| ocati on 32‘“2&" M&Wg@%ﬁg&%{‘put ?Ws supp y the NOR
gate 48 smumwanmtmwammumremmmwammmgm fonl se

nput S of HLbNS b Brken, i s i it AR bt Byt B PRERFBR R,

of thej0 polgity followed byt ecoml sehyaence hi’eatﬂedssavq:)htsrof(tﬁlf secoijd poligity; the' writing
supplied to the the.wite unit 44. At the tinme instant t[err], another

| oad pul SMSW% by- the divider 60. Thus, the 'O -bit stored in the
| ocati on 32gegesatormisahs fof i Nnto the Iocatlon '32.1. A delayed load pulse is

supplied tor
PCT/ 1B96/ O(O)lggemﬁn at1gast wo write pulses of a\QQN? Zollmgngr the first bit of the first polamgg3
Iocation 3R.tRe firs0 ségaricef he third 'O -bit is'l1oaded in the storage | ocati on

ai o 44350 REeching skt or 18 Bl pRIARY koe’d S i Rl ol 08 ol

gener at e tdtdeast'sedondobit of ﬂE[ﬂmrﬂolaﬂ?j ecauring inTthe fitst sequenve; thethiog polarityt teinghe
sel ection inputs OJ‘ he tj pl exer 42 controls the multi pl exer to select
t he out putq@B r?é’ r 38.2 so that:the pul se pair

(Plerr]", Pigy geheﬁnnﬁ atslegxp mmpnm omid fbutm pblaﬁt&v for the first bit of the second

polarity in the second uquence, . :

20 (iv) generating a write pulse of the third polanty and a write pulse of the fourth polarity for
the at least second bit of the second polarity occurring in the second sequence.
7. The apparatus as clamed in claim 6, charactenzed in that the generator means
are further adapted to generate a write pulse of the ;founh polarity and a write pulse of a
third polarity thereafter, for the at least sccond bit of the first polarity occurring in the first

25 sequence. | : .
8. 'l'heappa:amsasclainiedinclaimGoH characterized in that the generator
means are further adapted to generate a write pulse of the third polarity and a write pulse of
the fourth polarity ‘thereafter, for the at least second bit of the mond polarity occurring in
the second sequence. o

30 9. ’meapparatusasclaxmedmanyoneofmeclamsﬁtos characterized in that
the generator means further comprises delay means for delaying the at least two write pulses
of the third polarity generated for the first bit of the first polarity in the first sequence.
10. The apparatus as claimed in claim 9, characterized in that the delay means are
further adapted to delay the at least two write pulses of the fourth polarity generated for the

35 first bit of the second polarity in the second sequence.
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t he

At the tinme instant t[err], another | oad pulse is supplied by .the
60. Thus, the "O-bit stored in the location 32.2 is shifted int
| ocation 32.1. A delayed load pulse is supplied to the storage

| ocati on 32ygersfeei hat the ' 1'-bit is | oaded in the storaghCIARISOINSE 323,
As a result, a 'high' output signal is supplied by the AND gate 50 so tha
the generator 38.3 10 is triggered so as to generate the - pulse pair
(P[err]",P[err]"). The 2-bit word supp,zgy to the sel ection inputs of
the nultiplexer 42 controls the nultip er to select the output of the
generator 38.3 so that the pulse pair (Plerr]',P[err]") is supplied to the
wite unit 44. The |oad pul se at the tine instant t[err], supplied by
the divider 60, results in storing the 'I'-bit into the | ocation 32.1
and the correspondi ng deRFyed | o€ pul se €dsults iMIoading a '0' -bit into
the 15 storage |locati om=82. 2. As=3 resule= a 'hi g¥==out put signal is

supplied by the AND gate SO » that generater 38.4 is triggered so
as to generate the puls ir (@rr]',P%]'). 8e?2-bit word

supplied to the sel ecti q@u nput gaQf the i pl exeggd? controls the

mul ti pl exer to select the out put of the generator 38.4 so that the

pul se pair (Plerr]',P[err]') is supplied to the wite unit 44.

It will be clear that the gkilledgyran will find possible enbagi nents of the

20 generators 38.1 to 38
Wi | st the present
preferred enbodi nentaeth
not limtative exanples.
apparent to those skiTle
the invention. as d
enbodi nents descri bed sh
the binary signal to
nore than two pul.ses for
specifically, in the enb
figure 1 could have fL
(t[err],t[err]), one neg ve pulg
each of the tine interva (t[err]
pul ses in the 30 intervap={tlerr],

very dasily wi thout any inventiv@ingenuity.
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PCT/ 1B96/ 01166 CLAI M5 1. Met hod of recording a
bi.nary signal onto a magnetic record carrier, the nethod conprises the
steps of: (a) receiving the binary signal, the binary signal ..
conpri sing bi first polarity and bits of a secon hicy, the
second pol ari@ﬁéf’% opposite to.the first polarity, 5 (bﬁﬁ’%{g‘gbits
of the first and the second polarity onto the record carrier, characterized
in that the witing step conprises Egéﬁstep of generating at |east two
wite pulses for each bit to be wri , and that, when witing a
first sequence of at least two bits of the first polarity foll owed by
a second sequence of at least two bits of the second polarity, the witing
step conprising the substeps of 10 (i) generating at least two wite
pul ses of a third polaritygpr thegyrst bitepf the -f-'ust polarity in
the first sequence, (¢ genge~¥ i ng a gy te pul gggof third polarity
and a wite pulse of a fourtg) polaridy for the at ol east second bit of
the first polarity occuri@®n th€ D rst safifPence, t®Othird polarity being
opposite to the fourth poIEr'lty, %(ii) g ating | east two wite
pul ses of the fourth polarity for e first bit of the second polarity
in the second sequence, (iv) generating a wite pulse of the third
polarity and a wite pulse of the fourth polarity for t he ;at | east
second bit of the second p grity oEEurring in the second sequdhce. 2.
The net hod as cl ai ned i m1. _characterized in that fhe sullstep (ii) 20
conpri ses generating asri pul se the fou Tl qufty dnd wite pul se
of athird polarity & tlEfeafter,}Jfor the gasf itecad® b of the
first polarity occurrify i @3 he fi sequenc - e« The
nmet hod as clainmed in clai or 2, Haggcterizab'éﬁ t the sdstep (iv)
conprises generating a wri pul se E?e thiyd pol a Ty and a@wite pul se
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polarity thereafter, for the at |east second bit of the second polarity
otcurring in the second 25 sequence. 4, The net hod as

cl.ai med.i n anyone of the preceding clains, chaacterized in that t he
substep (i) further conprses delaying the at |least two wite pul ses of the
third pol arityngzpgeerdenerated for the first bit of the firstpdippadaiass | D
the first sequence. 5. The nmethod as clainmed in anyone of
the preceding clains, characterized in that WO 97/ 17697

PCT/ 1B96/ 01166 10

the substep (iii) further conprises delé§/2§ the at least two wite pul ses
of the fourth ™y generated for the first bit of the second -
polarity in th é@quence. 6. Apparatus for recording a
bi nary signal ic record carrier, the apparatus conpri ses:

5 - ‘input neans ving the binary signal, the binary signa
conprising bits of polarity and bits of a second polarity, the
second polarity bed st polarity, - witing neans

for witing bits ¢f th larity onto the record
carrier, char gcterized in gting neans are adapted to
generate at |eastjtwo witgapulsesttt 88dch bit to be witten, and
that, for witing|a firgy b two bits of the firt 10
polarity followed|by a gsecqndk t two bits of the second
polarity, the wift 3 i ' - generator neans for

| 3y hird polarity for the first

_Sfpuence, 15 (ii) generating a

ite pulse of a fourth polarity
St gdlarlty occufring in the

i bigary g ‘
(i) generating at |l W twe W
bit of the first Oﬁ@?ltym?_ ne
wite pulse of the third polarity an
for the at | ¢ast second bift  of t
first sequence, tlhe third{pol agifty bd hg
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opposite to the fourth polarity,
pul ses of the fourth polarity for the first bit of the second
in the second sequence,
pol arity and a wite pulse of the fourth

T e
(iii) generating aOTERBN D ik £

pol ari t&§fY.
20 (iv) generating a wite pul se of thgeeh )

olarity for
INRARGTAL FROPERTY OHGANIATION

second bit of thdPE€Eond pol a¥PREY N nd sequeYd¥ . 7.
Th . . . i : .

n"e:_nzppar amﬁémg%a ﬁ‘:‘l{\i}n nsrﬂﬁztrn =1 #‘l!é?n pul S+ “b]i?}ﬁ:] Cur??

pol ar i t {/(St ingernptionn!Putent Glagsibeation S : 5 t hi [ @) eireatias Puliitptiondiuinbey | orWORI(L1697
| east sgco@liBisN9pZVidhe first pol ari tiydbop el ir}l}’lh first 25

8. The apparatus_as clajned in arm &"gr §?~ éa'g"arr prf%@%?ﬂﬁgo&m
that th§ generator ns ar M t.ed ! t i

of the {|@PiaerpsyioslApplication Npmberr | t’g"‘[p’ﬂ#’g'g' ?ﬂ?&m%%ﬁ' ﬁﬁEﬁ&% %ﬁ]{w. 'm'&gmrr'
t her eaf | @f) Intér@tionkl PRingDate: €2 S 130 OQdHETIVNG (30.10. t he 1I9cMOML RIOSERr i ty occurring in
t he secpnd sequence. 30 O. Thg apparatus as clainmed in anyone

of the b@m&m 8, characterized in th3tpumusnea the generator neans

f urt her | Conpysemeazs 4 del aysnﬂgm&mmos.de?éying t he m-'ngfmgtm:’;mtgwpul ses
of the {hirdi3pEmdri ng rea'e'ﬁg' rfor fifrst eppigion of the i .
the firgt sequ : res e o emzi'ppar atﬂg,d,a"g,,facﬁ’zi’frm i‘"r?‘c ~ ,'m"wf
characterized in that the del ay ans are further adapted to delay the
at | eas ﬂl)mmt@glwwm s [9rgrdl arity .generated for the 35 first
bit of {he N :etopnoi g v cond dequence.
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(57) Abstract

_ A method and an apparatus are disclosed for recording a binary signal onto a record carrier (45). The binary signal is
supplied to an input terminal (30). The comprise generators (38.1 o 38.4) for gencrating at least two write pulses (Py, P2) for
cach bit of the binary signal to be written. More specifically, the generators are adapted o (i) generate at least two wrile pulses of a third
polarity (P1, P2) for the first bit of the first polarity in the first sequence, (if) generating a write pulse of the third polarity and a write pulse
of a fourth polarity (P3, P4) for the at least second bit of the first polarity occurring in the first sequence, the third polarity being opposite
to the fourth polarity, (iii) generating at least twor write pulses of the fourth polarity (P4, Pg) for the first bit of the second polarity in the
second sequence, (iv) generating a write pulse of the third polarity and a write pulse of the fourth polarity (Ps', P«’) for the at least second
bit of the second polarity occurring in the second sequence.




