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Method and apparatus for recording a Pinary signal onto a record carrier.

The invention relates to a method of recording 2 binary signal onto a2 magnetic
record carrier, the method comprises the steps of:
(a) receiving the binary signal, the binary signal comprising bits of a first polarity and bit# of
a second polarity, the second polarity being opposite to the first polarity,
(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
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
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
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
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-



10

20

WO 9717697 PCI/IB96/01166
2 __

cally, whenwnnngasecondorfurﬂterbltoftheﬂrstpolamy(a‘l bit) in a sequence of
bnsoflheﬁrstpoluntytobewnttenontherecordeumer,aﬁrstwmepulseoftheseeond
polarity (a negauve write pulse) is generated followed by a write pulse of the first polarity
@@ posmve write pulse). In an ulenueal way, when wrnxng a second or further bxt of the
seoondpolanty(a’O'blt)masequenoeofbmofmeseeondpolamytobewnttenonthe
xeoordcamer,aﬁrstwmepulseoftheﬁrstpolanty(aposmvewntepulse):sgenemed
followed by a write pulse of the second polanty (a negative write puise). This results in a
lower low frequency content of the slgual__w_nnen m,lhe record carrier. Further, equalization

during reproductlon becomes eas:et

Asaseeond musure, when wnnngtheﬁrstbnofthe ﬁrstpolanty (a 1" bit) in
thesequenoeofbﬂsoftheﬁrstpolantytobewntﬁmonthereoord carrier, two write pulses
of the first polarity (two posmve write pulses ) are genemed ln an identical way, when
writing the first bit of the second polamy (a ’0' bn) in the sequence of bits of the second
polarity to be written on the record carrier, two write pulses of the second polarity (two
negative write pulses ) are genemed Further, when smgle bits of the first polarity directly

. surrounded by | bits of the seoond polanty should be wntten. normally, only one write 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

of the first polanty should be wntten, normally. only one write pulse of the seoond polarity
is genented for each bit of the second polarity. In aceordanoe with the mvennon, however,

_two write pulses of the second polarity (two nega_uv_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
above, fortheseeond andfurtherb:tsmthesequenoetobewnwen, twopulsesofopposxte
polarity are generated for each bit. In 2 long sequence of subsequent bits of opposite polarity
( ...0101010...), in aoeordanoe thh the prior art, only one write pulse need to be generated

~ for cach bit. As a result, thetexsalargednfferenoemdlsstpsnon,asforthelongsequeneeof
_bnsoftheﬁrstpomawnungpowerofafactorofzIugher:sneededthanformelong

sequence of subsequent bits of opposite polarity. Those variations in dlssxpauon, in depend-
ence of the signal to be written, resultsmatbemxealerossulkbetweenthewmeheedanda
read head in a combined read-write head construction. Such read-write head construction can
be used to realize a reqd-while—wrlte or a read-after-write function, or to realize a tracking
function. The variations in dissipation result in a distortion component in the signal read out
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'_ negauve du'ccuon. as is show
~ direction of magnetisation changes into the positive direction. The second pulse P; does not
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by the read head, 50 thatreed—afterwnte rudwlulc-wmeor nachng funceons less

Bygmmnugtwowntepulsesofthesamepolantyfortheﬁrstbxtoftheﬁrst
polantymmesequenceofbuscftheﬁrapolantyendforeachbnmasequmceofbusof
subsequently opposxte olarity, the power dlss:pauon remains substnnually the same,

| resultmg in pracncally no dlstomcn in the sxgnal reed out.

Theeeanddﬂ;eraspectsofﬂ:emvenuonwxubeappuentfmmandeluczdmd
w:threfetencctoembodup\mtsdescnbedhemﬁer Iumefollcwmgﬁguredeeenpuonshcws
ﬁgure lan embodunent of the method of reccrdmg a bmary signal,
ﬁgureZthemethodofrecoxdmganotherbmaryslgnal .
ﬁguze3anembodxmemofﬂletecordmgapparams '

Thesxgnal(a)mﬁgurellsaclccksxgnalapphedtoawnnngappamm:m

”accordancemththcmvehuonmdtobedeecnbedhereaﬁer (b)mﬁgurelxsanexampleof
__labmaryngnalthatshoulhhewmtmonarecordcamer (c)mﬁgurelnsthewnnecun'ent
with which the binary signa

wﬂlbewnuenontherccordcamer (d)ofﬁgurelisthe
mangeucpattemmauacfkonarecmdcnmermwhlchthebmarysxgnalasgwenm(b)of

_'ﬁgurelhasbeenwnmen'lhebmaryslgnalm(b)ofﬁgurelhasasequenceofbus .11
101.... The bit directly preceding the first "1 it in (b) of figure 1 was a 0" bit. This can

be concluded from the fact that the magnethanon prior to the ﬁrst pulse in the time interval

('o,tl) is gwen by nunus-s:gns, see (d) in ﬁgure 1.

The first ’l’-blt m the : sequence of three consecutwe ’1 "-bits shown in (b) of
ﬁgure 1 tesultsm thegenexanon oftwoposxuvepulses P, and P,i in the time interval (to,t,).
The subsequent *1"-puilse Ieads 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

| fcllowed 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

' agam results in the generat:on of two positive. pulses Py and Pm in the time interval (t,t)-

Pnortotheocctmence ofthewmepulse Pl, themagneusauon is in the -
¥ii ini (d) of figure 1. Upon the occuirence of the puise P;, the

influence the magnetisation pattern’ on the record cemer ‘but the power dissipation in the
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_ wnteheadnowremnnssubstanuallyeonstant,ashasbeenexplunedabove

ﬂwmagneusmondtreeuonreversesupontheoecumceofﬂtepulseP3and

__reversesagamuponﬂteoeeunmeeofthepulsel’. Thts:stheresultofﬂlewnteequahz

anondesmbedabovemordermlowerthelow frequency contentsofthe signal wrmenm

_tbe:eeordeemet

nenmgneusaumdlrecuonmnvenesupmﬂteoecuneneeofthepulsePs
and reverses again upon the occurrence of the pulse Ps.

_ Upontheoeemreneeofdsepulsel'—,, thedueeuonofmgneusauonehanges
mto the negauve dtrecuon The seeond pulse Pg again does not influence the magnetisation
patternonthereeord enmer, butresultsmssmallervanauonxnpowerdtsstpauon The
magneusauon direction changes agem upontheoecurrence ofthepulse P,

_ ltshouldbenotedthatthemomentofoecunenee ofthepulsepatrs (P,,P ,
(P7,Pp) and (P,.Pm) in their eorrespondmg tnne mtervals (toty) (t,,u) and (t4,1s) respective-
ly, are delayed compared to the moment of occurrence of the pulse pairs P5,P,) and (Ps,P¢)

| in thexr eonespondtng time mtervals (t,,t,) and (t,,to respeenvely As an example, the nstng

. _edgeofthepulsePl mﬁgureleoncurs wtththensmgedgeofthethxrdclockpﬂsemthe

20 .

_ume interval (to,t,). wherens the fallxng edge of the pulse Py concurs with the ns:ng edge of
- the second clock pulse in the time mtetval (t,,tz)

More specxﬁeally. the nsmg edge of the pulse Pl m the mterval (to,t,) occurs at

a time instant in this time interval which lies exaetly 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 (t;,15). As a result, the short areas of negative magnenzauon A, and A, in (d) of

figure 1, resulung from the negauve pulses P, and P,, lie symmeueally between the large
areas of negative magnenmwA,andM _

. Thestgnal(b)mﬁzmeztsanothetexampleofabmaryslgnalthateouldbe
wntwnonareeordcamer (c)mﬁgutel:sthewntecun'emmhwhwhthebmaryslgnal
wxllbewnttenonthereemdeamer (d)ofﬁguteltsthemangencpattemmatnekona

: -reeordeamennwhichthebmaryngnalasglmm(b)ofﬁgurelhasbeenwnnen The
_bmaryslznalm(b)ofﬁgureZhasasequeneeofbm .00010.. Theb:tdneetly

preceding the first °0” bit in (b) of figure 2 was a *1’ 'bit. This can be concluded 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 sequenee of three consecuuve ’0'-b1ts shown in (b) of
figure 2 results in the generation of two negative pulses Py’ and P,’ in the time interval t,t;.
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The subsequent '0’-pulse leeds to a posrtwe pulse P, followed by a negauve pulse P4 in the
time mterval tt- ’l‘he last '0'-pulse in the sequence leads agam 02 positive pulse Ps’
followed bya negauve pulse P5 in the tune interval tz,t, “The subsequent "1"-pulse leads o
two positive pulses P-, and P, in the time interval i3,y Next, comes a 0’ pulse which
agam rccults in the guerauon of two neganve pulses P, and Pm in the ume interval g,t,
Themagnensauondlrecttonsmthetnckon therecordcamerbehaveasshown

in (d) of figure 2 and need no further explanauon |

I should be noted that the moment of occurrence of the pulse paxrs
(P1 ,Pz’), (P-, JPg) and (P, ,P ) in theu' corrccpondmg ume mtervals (to,t,), (t,.t.) and
(tgols) respecnvely, are delayed compared to the moment of ¢ occun'ence ‘of the pulse pairs
P;',P,") and (Ps ,PG') in thetr corrcspondtng trme mtervals (tz,t,) and (t,,g) respectively.
Figure 3 shom an cmbodlment of the recordmg apparatus 'l‘he apparatus has
an input tenmnal 30 for recelvmg the btnary s:gnal The bmary srgnal could have been

~ obtained by channel encoding an mformanon slgnal 'I‘he bmary srgnal thus can have the
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_form of (b) of ﬁgure 1 or b) of ﬁgune 2 where the bmary srgnal is ’lugh’ when’ being logtc

‘one’, and 'low when bemglogrc zero Thebmarysngnalm (b) ofﬁgute 1 is thus *high’
durmg the time interval from t-to t0 t=t3. ’low‘ durmg the nme mterval (t,,u) and again

lugh sta.rtmg with the ume instant t. The mput tenmnal 30 is coupled to an rnput of a shift
regtstcr 32 havmg two stonge locatlons 32.1 and 32 2. A clock mgna.l generator 34is
present having an output 36 for supplymg the clock srgnal shown in () of the figures 1 and"

2 msclocksugnanssuppnedmaclocks:mmpuuofgmmas1m384 Further,

the output of the clock srgdal generator 34i is coupled viaa frequency divider 60, to a load
1nput62 1 ofthestoragelocauon 321 andfurﬂterwaadelay& to the load input 62.2 of

' the storage location 32.2. The frequency division by the divider 60'is such that in each time

interval (to,t,). (t,,t;), (tz,t;,), .a load pulse is gencumd ‘Such load pulse could be
generated at the nmemstalltsto, t,, b &, ....orcg oneclockpulseoftheclockstgnalof
(a)mtheﬁgureslandﬂhter Outputs401t0404ofthegenerator3381to384respect
ively are coupled to respechve inputs of a multlplexcr 42. An output of the mulnplexer 42 is
coupledtoanmputofawnteumtu newnteumtucompnsesatleastoncwmeheadtts
forwnungthebmarysxgnﬁlmamagneucrecordcemerﬁ “The miagnetic record carrier
cnnbemtheformofalodgimdmalrecordcameronwhrchtracksarewmtenmthe |
longuudmal direction of the record carrier, or in a slant direction on the record carrier.
Outputsofthestomgeloeouons321and322arecoupledtomputscfanAND
gate46andtomputsofak0kgate48 Further, thcoutputsofthestoragrlocatrons32l
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and32.2:reeoupledtomputsofanANDgateSOv:aanmvenerszandtoanANDgatesat
vuanmverter56 AnoutputoftheANDgate46:sooupledtoatnggermputss 1 of the

_ generator 38.1. An output oftheNORgate48|s coupledtoatngger input 58.2 of the
..generatot382 AnoutputoftheANDgateSOtseoupledtoatnggermput583ofthe

generator 38.3, An output of the AND gate 54 is eoupled to a tngger mput 58.4 of the
generator 38, 4 Further the outputs of the storage loeauons 32.1 and 32.2 are ooupled to

selection inputs of the muluplexer 42

Assummg the ttme mstant to m ﬁgure 1 and that the ’0'-btt pmedutg the '1’-
bit of the ume interval (lo,tl) 1s stoted in the stonge locauon 32 2 At the time tnsumt to,
load pulse is supphed by the divider 60 'l‘hus. the '0’-bxt stored in the location 32.2 is stored
in the location 32.1. Adelayedloadpulsetssupphedtothestoragelocauon322 so that the
first *1'-bit is loaded i in the storage location 32.2 As a result, a "high’ output signal is
mpphedbytheANDgateSOsothatthegenemtorS&Stsmggued to generate the positive
pulses P; and P, in response to theeloek signal and funher timing sxgnals (not further
shown), such as eg a delayed verston ofthe output slgnal of the delay unit 64, so that only a
pulse pair is generated after the eontents of the storage loeattons have their correct blt values,
The 2-bit word supplied to the selection mputs of the muluplexer 42 controls the muluplexer

_toseleettheoutputofthegenemtorBS330thattwoposmvepulsesaresupphedtotltewnte
.'_ulut44

At the ttme mstant tl, another load pulse is supphed by the divider 60. Thus, _
the *1"-bit storod in the location 32. 2 is sluﬁed tnto the loeunon 32 1. A delayed load pulse is
supplied to the storage location 32.2 s0 that the seoond 'l’-btt is loaded in the storage
location 32.2. As a recult. a ‘high’ output sngna! IS supphed by the AND gate 46 so that the

- generator 38.1 is tnggered to generate. the pulse pau' (P,,P.,) The 2-bit word supplied to the

selection inputs of the muluplexer 42 controls the muluplexer to select the output of the
generator 38.1 sothatthepulsepmr (P,.Pats 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 loeauon 32.1. A delayed load pulse is supplted to the storage

- location 32.2, sothatthethtrd "1 -bitxs loadedmthe storage loeauon 322, Asaresult
.agm'n'lngh'outputstgnaltssupphedbytheANDgate46sothatthegenetator38lts
: mggexedagunsoastogenemtethe_:_”
‘selection inputs of the multiplexer 42 controls the multiplexer 1o select the output of the

iise pair (P,,Ps) The 2-bit word supplted to 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 supphed by the dmder 60 Thus,
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the’1'-bttstoredmtheloeattonazzxsshxftedmtotheloemonnl Adelayedloadpu!sels
supphedtothesmgeloeatton322 sothatthe’O'-bttxsloadedmthestorageloeauon322
As a result, a hlgh outpntsxgnaltssupphedbytheANDgates4sothatthegenerator384
tsmggeredsoastogenerpteﬂtepulsepmr(P’,P;) Thez-bltwortl suppkedtotheselecuon
inputs of the muluplexer 42 eontrols the mulnplexerto select the output of the generator 38.4 -
sothattlnepulsepmr(?7,P,Jtssuppltedtothewnteumt44 Theloadpulseatthenme

-instant t4, supphed by thef divider 60, results i m stonng the '0'-b1t into the location 32.1 and
the eorrespmdmg delayed load pulse results in loadmg a 'l'—btttnto the storage location

32.2. Asaresult, 'lngh' ontputngnahssupphedbytheANDgateSOsothatthegmmwr
383:smggeredsoastogeneratemepulsepalr(?g. o)'mez-bttwordsupphedtothe :
selection inputs. ofthe mulnplexer 42 conttols the mulnplexer to select the output of the
generator 38.3 so that the pulse pmr (Pg.Pm) ls supphed o the wnte umt 44,

In an eqqulent way, the write cunent as shown in (c) of ﬁgure 2canbe’
generated. We assuming that the *1°-bit preeedtng the *0"-bit of the time interval (to.t,) is

'.storedmthestmgeloemon322 Atthenmemstantto,aloadpulsetssuppltedbythe
___dmderGO.Thus,the'l‘-bttstoredmthelocat:on322isshtftedmtotheloemon‘ﬂ1 A
delayed load pulse is supphed to the storage loeat:on 32.2, so that the first "0°-bit of the

sequence of three *0"-bits is loaded in the storage location 32.3. As a result, a *high’ output

_ sxgnalnsupphedbytheANDgateﬂsothatthegmemtorSShsmggeredtogenetateme
_negatwe pulsee P, ansz mresponsetoﬂteclocksxgnal and furthernmmg signals (not

furthershown).suchasegadelayedvemonoftbeoutputsgnalofdtedelayumt& so that

| only a pulse pan' is genemed after the eontents of the storage loeattons have their correct bit

values. The 2-bit word snpphed to the selecnon inputs of the mulnplexer 42 controls the
multxplexer to select the output of the generator 38, 4 50 that two negatwe pulses are supplied
to the write mut 44 ” '
At the ttme mstant t,, ancther load pulse is supphed by the divider 60. Thus,
the’O’-bxtnotedtnthelocanm32213:h1ftedmtotheloeanon 32.1. Adelayedloadpnlsexs

| supphedtothestorageloeetton:izz 's0 that the second °0°-bit is loaded in the storage

30

1oeauon32.2.Asamnn,a'mgh’bumagnattssupphedbymnongamssomme
generator 38 2is 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
gmmmt382sothatthepulsepmr(l’3 .P():ssupphedwmewmeumtu At the time
mstanttz.anotherloadpulsetssupphedbymedwxderﬁﬂ Thus, the *0"-bit stored in the
loeauon3221uluﬁedmtotheloeanon321 Adelayedloadpulsetssnpphedmmestomge
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location 32.2, so that the third "0°-bit is loaded in the storage location 32.2. As a result,
again *high’ output signal is supplied by the NOR gate 48 so that the generator 38.2 is
triggered again so as to generate the pulse pair (Ps',P4"). The 2-bit word supplied to the
selection inputs of the multiplexer 42 controls the multiplexer to select the output of the
generator 38.2 so that the pulse pair (Ps’,Pg") is supplied to the write unit 44.
At the time instant t;, another load pulee is supplied by the divider 60. Thus,

| the'0'-b1tstoredmmeloeanon3221uh1fwdmmthelocauon32 1. A delayed load pulse is

supplied to the storage location 32.2, sothatthe‘l'-bmsluadedmthestomge location 32.2.
As a result, a ’hxgh outputsxgnahssupphedbytheANDgateSOsothatthegmeratorSS.B
is triggered so as to generate the pulse pair (P-, Pg’). The 2-b|t word supphed to the
selection inputs of the multiplexer 42 controls the multiplexer to select the ouq:ut of the
generator 38.3 so that thepulsepau' (P-, ,Ps') xs supplled to the write unit 44, The loadpulse
at the time instant t,, supplied by the divider 60 results in storing the '1°-bit into the
location 32.1 and the corresponding delayed load pulse results in loadmg a "0’-bit into the

storage location 32.2. As a result, a "high’ output s;gt_lel is supplied by the AND gate Sfl s0

that the generator 38.4 is triggered 50 as to generate the pulse pair (Py’ Py0’). The 2-bit word
supplied to the selection inputs of the multtplexer 42 controls the mulnplexer to select the

‘output of the generator 38.4 so that the pulse pair (P, .Pm') is supphed 10 the write umt 44,

It will be clear that the skilled man will find possible embodiments of the
generators 38.1 to 38.4 very easily without any inventive ingenuity. Whllst 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
generation of two pulses for each bu of the bmary signal to be written, One could have
chosen togmeratemoremantwopulsesforeachbltofthebmary 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 the interval (p.t;), one negative pulse followed by two

-positive pulses in each of the time intervals (t;,t), (i2,%3), three negative pulses in the
interval (13,t,) and three positive pulses in the time interval (t.t5).
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1. o Method of abmmznnlmw a mﬂsﬂem" "'5-“‘""" mﬁ“" the method

: (a) reeemng the bmry ngnal the bmary sngnal eompnsmg bits of a ﬁrst polanty and bits of

aaeeondpohnty,theseeqndpolamybﬂngopponwtotheﬁrstpolamy,

'(b)wnnngbmoftheﬁrsilandﬂnesecondpolamyontothereeordeamer, characterized in

thaxthe wnung step ‘comprises thesuepofgenemung at least two write pulses’ for each bit to
bewrmen, and that. whenwnnngaﬁrstsequeneeofatleasttwobltsofﬁleﬁrstpolamy
fouowedbyaseeondsequmceofazlasttwobmofthesecondpolamy, mewnungsmep

_ compnsmg the substeps o*

(x)generaungatlastmowmepulses ofathlrdpolanty fortheﬁrstbnoftheﬁrstpolmty -
mtheﬁtstsequenee, o
(‘u)genmungawntepulseofthetlnrdpolamyandawntepulseofafourthpolamyforthe

at least second bit of the ﬁ:st polanty occumng in the ﬁrst sequenee, the third polarity being
_ opposite to the fourth poltnty, '

(i) genemmg at least 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)
eompnsesgmeraungawnwpulseofthefounhpolantyandawmepulseofathndpohnty
thereaﬂer fortheatleastsecondb:tofﬂleﬁrstpolantyoccumngmtheﬁraseqmee

3. ‘l‘hemethodasclmmedmc!mmlorz chaxacnenzedmﬂmﬁxesubstep(iv)
compnsesgeneranngauimepulseoftheﬂnrdpolamyandawmepulseofthefomth
polarity thereafter, fortheatlastsecondbnofmemondpolmtyoccumngm the second
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.

S. The method as claimed in anyone of the preceding claims, characterized in that
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the substep (iii) further comprises delaying the at least two write pulses of the fourth polarity
generated for the first bit of the second bol'arity in the second sequence.
6. Apparatus for recording a binary signal onto a magnetic record carrier, the
apparatus comprises:
- input means for receiving the bmary ngnal the bmary signal comprising bits of a first

polarityandbxtsofaseemdpolanty,theseeondpolanty being opposite to the first polarity,
- writing means for writing bits of the first and the second polarity onto the record carrier,

characterized in that the writing means are adapted to generate at least two write pulses for
cach bit to be written, and that, for 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
means comprising - '

- generator means for :
@ genetatmg at least two write pulses of a third polamy for the ﬁrst bit of the first polarity
in the first sequence, o
(§1)) generatmg a write pulse of the third polarity and a write pulse of a foutth polanty for the
at least second bit of the first polarity occurring in t!le first sequence, the third polarity being
opposite to the fourth polanty, ; |
(iii) generating at least two write pulses of the founh polanty for the first bit of the second
polarity in the second sequeme, :
(@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 claiined 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 thereafier, for the at least second bit of the first polaity occurring in the first
8. 'l'heappa:amsasclainiédinclaimGoH 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
9. ’meapparatusasclaxmedmanyoneofmeclmmsﬁtos 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
first bit of the second polarity in the second sequence.



