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Method and _,.ms for zecmding ~ ~ ontD a recmd carrier. 

The invention relates to a method of m:ording a binary signal onto a magnetic 

record carrier, the method comprises the steps of: 

(a) receiving the binary signal, the binary signal comprising bits of a first polarity and bits of 

a second polarity, lhe second polarity ~ opposite to the first polarity, 

S (b) writing bits of the first and the second polarity onto the record carrier, and relates to an 

apparatus for :recorcti11g the binary signal onto the :record amier. A method and apparatus as 

defined above is known from JP KoJcai 57-181,420. 

In the known method, a binary signal is recorded by generating write pulses at 

10 the J.ocadon of leading and trailing edge$ of the binary signal, in order to decrease :recording 

cumnt and to avoid a too large current consumption and thus an overheating of the write 

bead. 

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 to 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 pulses of a third polarity for the first bit of the first polarity 

20 in the first sequence, 

(n) generating a write pulse of tbe third polarity and a write pulse of a fourth polarity 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 Jcast two write pulses of the .founh polarity for the fmt bit of the second 

2S 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 least second bit of the second polarity occurring in the second sequence. 

The invention is based on the following :recognition. 

F"mt, a write equalintion is carried out during recording of a binary signal. More specifi-
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cally, when writing a seconcl or further b~t of the first polarity (a '1' bit) in a sequence Of 

bits of the first polarity to be written on the record. canicr, a first write pulse of the second 

polarity (a negative write pulse) is generated, followed by a write pulse of the first polarity 

(a positive write pulse). In an identical way, w~ writin1 a second or further bit of the 

s second polarity (a '~' bit) in a sequence of bits of the second polarity to be written on the 

JSOrd carrier, a first write pulse of the first polarity (a positive write pulse) is genczatcd, 

followed by a write pulse of the ~ polarity (a negative write pulse). 1bis results in a 

lower low fiequency content of the signal. written in _the record carrier. Further, equalization 

durina reproduction becOmes easier· . 
10 .. As a second ~ when writinl the first bit ~f the first poJmity (a '1' bit) in 

the sequence of bits of the first _polarity to be written on the record carrier, two write pulses 

of the first polarity (two positive wri~ pulses ) are genemted. In an identical way, when 

writing the first bit or the second polarity (a '0' bit) in the sequence of bits of the second 

polarity to be written on the record carrier, two write pulses of the second polarity (two 

IS negative write pulses ) are generated. i:urther, when single bits of the fint polarity din:cdy 
. . . : . .· . .· 

• surmunded by .bits of.the second polarity should be written, normally, only one write pulse 

of the first polarity is generaled. for each bit of the tint polarity. In accordance with the 

pnseat invention, however, two write. pulses qt the tint poluity (two posidve write Pulses ) 
are genemted. Moreover, when single bits of the _second polarity din=ctly sunounded by bits 

20 of the first ~ty should be written, normally, only one write pulse of the second polarity 

is generated for each bit of the second polarity •.. In accordance with the invention,. however, 

.. two write pulses o.f the second polarity (two negative write pulses) are generated. The 

JeaSon for this is the following. 

Suppose a l0ng sequence_ of bits. l)f the first_ polarity. As bu been explained 

25 above, for the second and further bits in the. sequence t,o be written, two pulses or opposite 

polarity are perated for each bit. In a long sequence of subsr.quent bits of opposite polarity 

( ••• 0101010 ••• ), in ~ with the prior an,. ~ly one write pulse need to be generatm 

for each bit. A.$ a result, there is a qe difference in dissipation, as for the long sequence of 

bits. of the rmt polarity a writin& power or a-~~. of 2 hi&her is needed than for the long 

30 sequence of 5Ubsequent _bits of opposite pa]adty. Those ~ons in 4issipation, in depend­

ence of the signal to be written, results in a thermical crossra1k between the write head and a 

read had in a combined read·write head ~strucdon. Such read-write head construetion can 

be used to realize a read-while-write or a read-after-write function, or. to reali7.e a uacJcing 

funClion. ne variations in dissipation ~ult in .a distorti~ component in the signal read out 
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by the. react head, so thai,°read.'.aiter~write, read-~bile:.write .. or ttaclcing fuiictions 1ess 
. r .. . . ;. ;· . 

properly. 

By gen~ai two Mib,.pu)ses of the'Sanle p()iarity fOr ·ttie first bit of the first 
.· ,. .· .. ·.·· <:.i· :•·.: ·.·:.·.·.. ···: . . :. · ..... · ·. ·. ·. .·.-_'.::. '. . 
~ in the sequence qt bits of the first p01aritY ·and for eaCh bit· in· a sequence of bits of 

s . subsequendy·oppositO ~,·th~power_ctbsip&ti~·~~-s~bmlntial1y the same, 
resultin& in pracda.;ny J distom(at in die siarial ~-· 0uL ··· 

1besc and JikrasJ,c:cts C>fthe'bMntlonwlllbe:~f~ aiid elucidated 

with mfemlce to em~ts described hereafter. ·in the ~g · figule ·description shows 
. . . : . •. :1 _: :.:·. '' . . : . .. .. ' ··. ,·, • . . . .. . .. ·.· ·:. .. : . . . . .. : . 

10 figme 1 an ~bOdiment Of the methOd of reCcm:tini a binary sipal, 

figure 2 tJief ~ of m:mding. anOthCr -bi~ Signal, 

figure ·3 In -~~eat of the recording lppUati.s 
·. ··.;·. 

1~ The signal (~) hi ftaure i is a clOck slpal apj,lied. to a writing 8pparatus in 

accordance with the ~ ~d ~ bC ·described h~. ·(b) in 'figure l is an example of 

a binaly sipal that sh~ " wri~ ·on a record>carrier •. (c)' in fiiute 1 is the write current 
with which the binary ~ will be ~- on ~ record carrier.· Cd) of fipie 1 is the 

. . : .· . . . ·.:i·' .. · . . 

mangedc pattern ha a traQk on a reccml Carrier in \Vhich the binary 'Signal is given in (b) of 
. . .... · ' ·. . i . . . ... ' . .. . ' . . ·. ' . . . 

20 fipre I bu been written. The binary signal. in '(bl of figure 1 ··has a sequenee of bits •••• 1 I 

101 •... 'Ole bit dndtlprececling the ftrit '1' bit~ (b)of ngiire i w~ a 'o' bit. This can 

bO conduded from tm ~ that the ri1agnetisatiori Prior tO the r~ pulSe in the time intaval 

(fo,t1) is given by minus-signs, see (d) in figure 1. 

The first 'l ,i~it'in the sequence· of three, c:on·secutiw •1 '-bits shown in (b) of 

25 figure 1 Jalllts in the gericftiion or'IWO.positive ~·:P1 and P2 iii the time·illteMI (fo,t1>· 
·... ··I· ..... ··: · .. · .· , .· .·: ·.· : ... ·, .·· . .. . . .· 

The subsequent 'l'-pulie leads to a negative pulse P3 foUoWed by a positive pulse P 4 in the 

time iDtavaJ (t1,'2). 'lbe last· •1 ·-puise· in die ·mpielu:e Jeads alain to a nepti~ pulse P5 

followed by a Positive p~ :P, iifthO ti. interval (t2,t3). The slJIJsequent ·o·~,Ulie ·1eads to 

two negative pulses P7 8*1 Pi in thedme interval (t3,~~ Next, 'mmes a'l'-pulsewhich 

30 again results in the pn- of hvo poSitive ptlJses .P9 and P~0 itr the time inteMl ('4,fs). 
Prior.to the ~ of the Write. Pulse P1, the .. rietisation is in the 

negative ditecdon, as iS - in (d)'of flpre l. Upon the ocCui'ninee of the pulse P1, the 

directictn otlnapedsltimfchaliges into. the pOsidw 'direction~ The sec:Onct pulse P2 does not 

influence the magncd~ Pattein::on the recORt earner' but the 'J'oWer dissipation in the 

.) 
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write head now remains substantially constant, as bas been explained above. 
.. . . .. : . ; . ' 

The magncdsaticm direction reverses upon the. occurrence of the pulse P3 and 

mvcnes again upon the occurzence of the pulse p 4• nis is. the result of the write equ&liz­
·. ation descdbed above in order to 10wer the low ~uency eontenu of the signal written in 

s the zecord carrier • 

. The~~~ reverses upon the occunmee of~ ,Utse P5 
.. 

and reverses apin upon the occunence of the pulse. P6• . .· . . 

Upon the occum:nce of the pulse ~7, the d~ of magnetisation changes 

into the negative direction. 'lbe leCC)lld pulse P1 apin does not influence the magnelisation 
. . . . ·; .. , -- . .. .'·: .·.. '· 

10 pattern on the record carrier, but·~ in .a ~ler variation in~ dissipation. The 

magnetisation dilection. changes again upon the pccurrencc of the pulse P9• 
. . ~ . .. . 

It should be noted that the moment of occurrence· of the pulse pairs (P1,Pz), 
. . . .·.> .·· •.• ·.. . 

(P7,Pg) and (P9,P1o> in their corresponding. ti~ intavals. {fo,t1), "cr,,i.v and (t..,fs) zespec:dvc-

ly, me delayed coml'arect to the moment of Occtirrence of the pulse pairs P3,P,J and (P5,P~ 
15 in their comsponding time in~s (~~)·and (t,,"4) zespec:dvely. As an example, the rising 

.·. ·.:~ 

edge of the pulse P1 in rigme.1 ~n with the rising edge of the third dock pulse in the 
: . : . . . 

time interYal (fo,t1), .whereas the falling edJe Or the pulse P3 concurs with the rising ectge of 

the. second clock ~lie in the time ~tmval (t1 .~. . . 
. . . . . ~ 

More specifically, the risin~ ~.,of the pulse P1 i~ the interval (fo,t1) occurs at 

20 a time inSlallt in this time interval which lies exactlY half way in between the moments of 

occunenc:e of the falling edge of the. pulse P3 and. the nsing. edge of the pulse P 4 in the time 

interval (t1,'2). As a result, die sh<»n. areas of negative magnetb:ation A1 and A2 in (d) of 
. . . . . . . . . . . . . 

figure 1, resulting from t11e negative pulses, P1 and J»5, lie symmetically between the large 
.• .• . . ' . 

an:u of negative magnetbation A3 and A4~ . . . 
. . : ' ... 

2S 1be sipal (b) in fipre 2 is anoth'2' example of a binary signal that could be 
. . .. ·... . ·: ;· .. , . . . 

written on a record carrier. {c) ill figure 1 is the write cu~ with which the binary signal 

will be written on the record earn.~ (cl) of ~aure I is the mangetic pattern in a track on a 

record canier in which the binary $ipal u given in (b) of figure 1 has been written. The .. . . .· ... ' · .. ·.;, ·'' . 

binary signal in _(b) of figure 2 has a 5"uence. of bits •••• O 0 O I O •••• The bit directly 

30 preceding the nr. •o• bit in (b) of fig~ ~ ~ a '1 • biL 1bis can be concluded from the 
.. .. . ·.. . . , .. , ... : 

fact that the magnetisati~ prior to ~e ~ ~ .in the time interVal fo,t1 is given by plus­

sips, - (cl) in figure 2. 

The first '0'-bit in the. sequene» ~th.fee consecutive 'O'-bits shown in (b) of 

figure 2 results in the generation oftwo n~ve pulses P 1' and P2' in the time inteml fo,t1• 
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The subsequent . 'O'-pulse !fads to a posi~~ pulse ~3' ~oll~ by a negative pulse P 4' in the 
.· .. I .... ·.• · ... · :.'· ... : .. . .... ; .... • ... ·: ,.,·'•' .:..• .. : ...... , . . : . 

time interval t1,12. 1be last 'O'·pul~ in the sequence leads again to a positive pulse Ps' 
·': ·.· .. · . .;.-" ... j·.,,,: ...... : :·: .: ·. :':' .. :,-•. ·. :<· ·.' :· .... · .. · ..... : .'·. .. . . 

followc:d by a negadve pulSe P6' in the time interval tz,lJ. The $Ubsciquent 'l'-pulse leads to 
. . . . . . . . t' . . ~ '· : ~ .· . . . . . ·. . • 

tWo positive pulses P,' an~ Pa' in the dme iiitCrVat t,,t... NeXt, c0mes a '09~J>Ulse which 

S again results in the 1eneraiion of two negadve pulses P9' and P10' in the time interYal '4·'5· 
. . The mained~tbi dlrecd~ :in the ~ ~ the :reccm. canier bmave as sh0wn 

in (d) of figure 2 and need no furth~ ~pliDation. •·· · · ·. ·· · · · · -· · · · · ·· · 

. · . . ItshOuld~ben~~die~·~m"°t··~f~·of'thepulscpai~ 
(P1 • ,P2'), <P7 ,Pa') and cPf,P1~') in tb~_corresponding time~ Cto.t1), (l],f.t) Ind 

10 ci.,ts) respectlvdy, are ~yea· C:ompmd tO the mOri-aent of oc:cu~-of the pUlse pairs 

P3' ,P4') and cPs~ ,Pi> in·~ ~dina time intmb (~~~)and .(t,,r.) respectively. 

aniapn~~~:.:.~~~1:==bas 
obtained by chminel aicodirlg an in~on sigi.81. 'lbe biDary slpBl thus can have. the 

. . .I· ... ,. , . . :· .. . 

IS form of (b) of figure 1 or (b) of'fipre 2·, where die binary signal is •high; when.being logic 
. . . i . ' . 

'one', ancl''low' when beirig logic ·~·. The binary signal in (I,) of figure l is thus 'high' 
' : . : .... ·.t·· ;:~ .. ', . ·. .: '... . . :" . .. ' . . . ..•. _': . . . ': . :.- ·. . ': • 

durin& the time interval frOm t=to to t•t,, 'low' dunng the time interYal (t,7 '4) and agmn 

'high' starting with the ti~ instant i,.. The 'irip&it terinirial 3<J·· is muplecl to an ·input of a .·shift 
. . ... , ·;_ i ._:. . ;:_ , ... ·· .. : · .. · .. . :.·-·: ... : . ..· 

iegister 32 having two sto!age locati0ns 32.1 Ind 32.2. A· clOclc signal generator 34 is 
. i . ' . 

20 present havinJ ail .. output 36 for suppl)'iq ~-cloCk siin8J sh;w in (a) of the figures I and. 

· 2. nis clock signal u' .uppuc~cl' to a cl~ sip.l inJ,ms of prierarorS· 38. l to 38.4. Further, 
. ' .. " ·' 'i . ' ' ' : ·.' ' .. :. ' ": . " .' ' .' . 
the output of the clock signal generator 34 is coupled, via a frtquency divider 60, to a load 

input 62.1 of the stm&ge Ick:ation 32_ 1 8rid further via a deiay'. 64 10 the load input 62.2 of 

' the storage location 32.2. ne frequency division by the divi~··6011·'sudt'that in each time 

2S interval (fo,t1), {t1,tz>, ('2,t))~ ... ~a laid• is generated. s~ Ioid pulse could be 

generated at the time in.Jti· fo, t1 ~ '2· t,, .... or e&• orie dock pUise of the clock signal of 

(a) in the figQl'es· 1· and 2 ~- OutpUu 40.1to40.4.ofthe geiieraion 38.1to38.4 respect­

ively are c:ouplecl to· ~ve inpUts of a mrddP~ 42: An -~q>ui of the multiplexer 42 is 

ce>upied to an· input of a write unit 44. The Write unit 44 comprises at least one write head 43 

30 for writing the binary signjl on a magnetic record clttier 45. Tht: snqni:tic recorci carrier 

can be in the form of a ~gitlldbial reconi· ~ on WhiCh tticb lie written in die , 
longitudinal dinmon of th~ n:cord carrier, or in a slant direction on the record· canier. 

· · Outputs of~ atoage l~s 32~'1 Ind 32~2 are ~ied :u, inputs of an AND 

gate 46 and to inpLJts of a: koR gat.e 48. Further~ ti.e outpUtS. of the storagr locations. 32.1 
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and 32.2 are couplecl to inputs of an ~ pie SO via an inverter 52 and to an AND pte 54 
via an inverter s6. An outpUt of the .A.ND aaie 46 is coupled· to a triuer input ss.1 of t11e 

~ . . . . . ·. .. '. . . . . 
pmemtor 38.1. An output of the NOil gate 48 is coupled to a trigger input 58.2 of the 

.. ~ 38.2. An output of the AND: .... so is coupled to a triggef input S8.3 of the 

s . gcnaator 38.3~ An outpui of th~ .AND .- s4 ts coup1eCI ~ a trigger input ss.4 of the 

ienerator 38~4. F.mfhcr, die outputs of the ~. l~ons 32.1 ind 32.2 are coupled to 

selection inputs of the multiplexer 42 • 

. Assuming the time instant to .b. ftg~ l,' and that the '0' ·bit precec1uig the 'I'· 
bit of the till)e interval (fo,t1) is stond ~·the, storlP l~on 32.2. At the time instant ro. a 

10 load pulse is supplied bythe c!Mc1er 60~ Th~~ the 'O~·bit sto~ in the location 32.2 h stored 
in the location 32.1. A delayed load pulse is s~:~·the storage location 32.2, so that the . . . . .. . . . ··: . 

first 'l'-bit is loaded in the storage loawon 32.~. As a result. a 'high.' output signal is 
supplied by the AND gate SO so that the generatoi- 3.8.3 ls triggen:d to generate the positive . ;· . . . : . . . . : ~· -: ·: . . ' 
pulses P1 and P2 in ~ to the c1qc:k ~nal and further timing signals (not further 

lS shown), such as.ea a,,delayed v~on 'of the output Signal of the delay unit 64, so that only a 
; .. · 

pulse·J8r is generated after~ conkm.ts of the. storage locations have iheir correct bit values. 
The 2-bit wmd supplied to ~ selection inputs ·.of ~ Rlu1tiJ,Jexer 42 controls the multiplexer 
to select the output .of the 1cnemtor 38~3 so that ~ positive pulses are supplied to the write 

unit 44. 

20 At the time instant t1, .another 1~,·pulse is. supPlied by the divider 60. Thus, 

tbe 'I '-bit stored in the location 32.2 is shi~· into the i~on 32.1. A delayed· 1oac1 pulse is 
supplied to the storage location 32.2, so ~ the Second :11 '-bit is loaded in the storage 
location 32.2. As a nsult, a 'high' output signal is supPJiect by the AND gate 46 so that the 

genaator 38.1 is triggered to gcner&tc ~~pulse Pak.<P3,P4). The 2-bit word supplied to the . ' 

2S selection inputS of the multiplexer 42 controls the multiplexer to select the output of the 
generator 38.1 so that the pulse ~ (P3,P..). is supplied to the write unit 44. At the time . . . . . . . . . ... 

inslant'2, another load pulse is supplied by the divider 60. Thus, the '1 '-bit stored in the 

location 32.2 is shifted into the loc:ation 32. i. A delayed load pulse iS supplied to the stonge 
.. .. . · .. ,.:. ... . . .. :·.·· .. 

location 32.2, so that the third 'l'"'.b.Jt isl~ in the storage location 32.2. As a result, 
30 again 'high' output signal is SIJPPli~ bY the .A~ gate ·4~ so that the genmtor 38. l is . 

trigaed again so as to generate'~ ~pajr (P5,P~. ne 2-bit word supplied to, the 

selection inputs of the multiplexer 42 controls. the mu.ltiplexer to select the output of the 

&enerator 38.lso that the pulse pair ~5,P6l i.s supplied to the write unit 44. 

At the time instant t,, another load .pu!Se is sµpplied by the divider 60. 1bus, 
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the '1'-bit ~in~~ 32.2 is. shlftecfinto the ~n 32.1. ·A ddayed load.pulle is 

supplied to the storage I~ 32~2, ~ tllat ~ 10'·bit iS loadecfin the storage location 32.2. 

As a mutt, a 'high' o~t - ·is. sUpplied by ~ AND &ate S4 so that the pneratC>r 38.4 
. . . _=.. ·. : t . . . ; . '· :·.~: . ·. :.. . -.:. ... . ·. .. . : . ·. ·. . ·.:· . . . . :. . . '•: . ; ' ._; . ' :· .=. ; ~ ·' ~ ~ : . . ; ·: ... • . . 

is triggered so .ms to g~ the pulse pair (P7,Ps). "1bc 2~bit word supplied to the selection 
. . . · ... f. ,_·.· ,., . ··: .·· .. ·. ·.· .··.·.. .···.· •. . . . ' .... ·. . . . 

S inputs of the multiplexer '.f2 controls the multiplem' to select the olllpilt of the generator 38.4 · 

so that the pulse pair (P1,P.> is suP,ued t0 the write unit 44. ~ lmd pulse at the time · · · 

instant i.., ~ by ~I di~ 60,. results ht storin~ _tile '<>-.4iit' tiiu, ~c locadon 32.1 and 

the cmesponding delayed 10ld pulse multi hi ·~I a '1 '-bit illto thO ltoiage localicm 

32.2. As a result, .a 'mgh~ outp\it' •. ~· ~ by the AND pte SO m that the generator 

10 38.3 is trigered ~ as .. to.i&eneri~ thC Palse Par (P9,P.1ol· -~ l~it worcf supplied to lh9 
selection inputs of the 'm~~ 42 -~~is th~ muldprem' k,' Seieet· the output of the 

. . . . . . . . . . . . . : . . . . . . . 

generator 38.3 so that tll~ pUbe pail {P9,P1o) is suWJiecl'to the Write unit 44. 
, . . . . · ... :: . ~ . : · .. L ,: :· :· .~ ..• ·. ·, ... :. ·.· .. : .:·· ... '· ·. . . . , ·.. ·. . .. : · ... ; . ·... : ·,. ,:· . . . . . 

In an equi~t 1.Ya)'t the write current as shown in (c) of figure 2 can be · 

generated. We ass~ .... ~''t'~bit~ing the 'O'~bitof .. time.interval (fo,t1) is 

JS stored in the storage IOcatiOl1. 32.2~ At theti~ i~~t fo, a laid ~ is suppJitd by the 

dMder 60. nus, the • 1 '~it Stoft:d ·in the kauon 32.2 ii shifted mu> the location· 32.1. A 

delayed I~ pulse _is supplied to the ~e location 32.2, llO that the. fitst '0'-bit of the 
~ . . . . 

sequence of three '0'-bib is loaded in tile Skrip location 32.2. As a tmult, a 'high' output 

signal is supplied by. the AND gate S4 so that the generator 38.4 is triggcral to generate the 

20 · nepti~ pulses P1' and P2' hi·mpo~~·to the c10Cic signal and ·furiber timing signals <not 
further shown), such as.-~ dela.yec1.~·of thc au~ut si~l of the delay unit 64, so that 

. ;;· . . . 

OJ.l)y a pulse pair is 1encJ&tec1 after the· eontents of the storage 1oc&dons have· their Correct bit 

values. The 2-bit Word ~li~ ~·die ~On inputs Of the muliiJ>lexer 42 controJs the 

multiplexer to select the ~tpi1t of~ .~ 38.4 ·so that tWO negative pulies are supplied 

2S to the write unit 44. 
·At the time ins1ant t1, another k.t ,Ulse is' supplied.by the diVider 60. ThUs, 

the '0' ·bit stoled in the fucation 32.2 is shifted into the I~ ·32.1. A deJayed load pulse is 
: ,·. . ,···: .... • · ..... , :'·:.·. . .. ·'· . :. .·.· . . •' . . . .. 

sUpplied to the storage lbcation 32~2, so that the second '0'-bit iS I.aided in' the storage 
; . . . ··:·. '·".!. " .. · . .·.... .. .... · ·' ., ... ·'. . .. ·. . 

location 32.2. As a mu1t, a·'bigh' output signal 'is sUpplied i>Y·the·NOR gate 48 so that the 
. . . : ·. . l··' .. · :. =. ·. . ' . •. • .,., . . : 

30 generator 38.2 is ~ to icneratc the pulse paif <P3' ;P 4)~ The 2-bit' word supplied to 

the selection inputs· of the multiplmr 42 Colittols the multiplem lb select the outpUt of the 

peratoi 38.2 lo that the puISc pair (P~9 ,P 4 ') is Supplied t0 the write unit 44. At the time 
. . . ·~. :• . ·. :. ' . ; . . .. . ": . 

instant ~. anoiher lOid 1'uJse is supplied by the dividcii :,60~· ~ tile ·o·~bi1 siorcd in the 

location 32.2 is shifted lrito the kJciation 32.1. A delayed load. pulse is sUpplied to the stongc 

,) 
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location 32.2, so that the third '0'-bit is loaded in the stomge location 32.2. As a result, 

again 'high' oulpUt signal is supplied by the NOR pte 48 so that the generator 38.2 is 

triggered again so as to generate the pulse pair (P5' ,P6'). The 2-bit word supplied to the 

selection inputs of the multiplexer 42 coiltrols the multiplexer to select the outpUt of the 

s genaator 38.2 so that the pulse pair (P5' ,Pi) is supplied to the write unit 44. 
At the lime instant t,. another load pulse is supplied by the divider 60. Thus, 

the 'O'·bit stored in the location 32.2 is shifted into the location 32.1. A deJaycd. load pulse is 

supplied to the. storage location 32.2, so that the '1'-bit is loaded in ~ ~e location 32.2. 

As a n=sult, a 'high' 011tput sipal is ~DPJ>l!ed by the AND gate SO so that the generator 38.3 
10 is triggered so as to generate the-pulse~' (P7' ,P1'). 'lbe 2-bit word supplied to the 

selection inputs of the multiplexer 42 controls the multiplexer to select the output of the 

gen~tor 38.3 so that the pulse pair cP.7 ,P1') is supplied to. the write unit 44. The load pulse 

at tile time instant"'' supplied by the. divider 60, results in storing the '1 '-bit into the 
location 32.1 and the corresponding delayed load pulse results in loading a '0'-bit into the 

IS storap'location 32.2. As a result, a 'high' output signal is supplied by the AND gate S4 so 
that the pnerator 38.4 is tti&gered so as to generate the pulse pair (P,' ,P10'). The 2-bi~ word 

supplied to the selection inputs of the: multiplexer.~~ ~trols the multiplexer to select. the 

output of the generator 38.4. so .that the .,Ulse pair (P9'.,P10') is supplied .to the write .unit 44. 

It will be clear that the skilled man wili find possible embodiments of the 

20 gcm;JBIOrS 38.1 to 38.4 very easily without any inventive ingenuity. Whilst the present 
invention has been described with respect to ~ embodiments ihereof, it is to be 

understood that these are not limitative examples~ Thus, various modifications may become 

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

defined in the appended clai~s. As an ex~ple, the embodiments descri~ show the 
2S 1eneration of two pulses for each bit of the binary signal to be written. One could have 

cbosen to generate more than two pulses for each bit of the binary signal, eg. three. Mme 

specifically, in the cmbodinicnt of figure 1,.~ signal as per (c) of figure 1 could have 

resulted in three positive J>Ulses. in the lnterval. (fo,t1), one. negative pulse followed by two 

.positive pulses in each of the time intervals (t1,t:z>, (lJ,t3), three negative pulses in the 

30 interval ('3,t..) and three positive pulses in the time interval (14,15). 
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1. Method of .... a biftarY 'Si~ onto a mag~c rec:Ord carrier, the method 
comPrises the steps of: ' :i ,· 

' . . : : . .i . ·.. .. .. . ... ' ': ·~. . . :· •": . . . . . : 

' (a) receiving the biniry ...... ~. ihe biniry signll comprising bits of a firsi'polarity and bits of 

a -=oncl pOJantj, thO sec#t pollrity being (Jppmte io the.-first PmUity, 
s (b) writiBg bits of the bf .~uhtutsecma pc,larit)r onto the recofd ~' char8cterized in 

that the Writing step co~ the ,'stq> of .~ting at le8st iW<a Write pulles •for e8ch bit to 
' : '' ·:·· i' :> : .... · ' ' ·. ,. : .'' ' ' .' ·.. ' ' ' 

be wriuen, and that, wh~ Writinl a first sequence of at lc:Ut. two bits of the first piolarity 

followed by a second selQJence ~f &t IBt ~C) blts of the secOrid polarity, the writing step 
comprising the substeps o~ , . . . . 

·,. 10 (i) generating at least twoiwme·pu1ses· ~fa third pOtmty for the first bit of the first polarity 

in the first sequence, 
(Ji) generadng a write ,. ·~ the thi?d Polarity and a write pulse of a fourth polarity for the 

at least. sccOncl bit of the :~ ~ladtY. · occ~rring ·in the first ·sequence, the third polarity being 

opposite to the fourth po~ty, 
15 (di) pncrating at.least tWo write pulses of the follrth polarity for the first bit of the· sec:oncl 

polariiy in the secOnd seq~ce, 
(iv) generating a write pu)se '"the third-polarity ·and a write- pulse of the fourth polarity for 

the ai least second bit of the second polarity oC:curririg in th~ sCc:ond ~uence. 
2. 1be method '.s· cliimed in: claim'' 1 t 'Characteriad in thlt the substep (ii) 

20 comprises generating a write pulse Ot the: fourth polarity aiuf a write pulse of a thiid polarity 

thaeaftm, for the at least ICCODd bit of die-first polarity Occmring in the first sequence. 

3. ne method' as claimed in claim 1 or2, clmacterhed in that the substep (iv) 

comprises pnCntinc a ~te pulse of the third polarity and· a write pulse of the fourth 

polarity thereafter, for th~ at least second bit of the second JJolarity occurring in the second 

2S sequc:nc:c. 

4. ne method as claimed in anyone of the preceding claims, chancteri7.ed in that 

the substep (i) further comprises delaying the at least two write pulses of the third polarity 

genemted for the first bi~ of the first polarity in the first sequence. 

S. ne ~ as claimed in anyone of the preceding claims, characterized in that 

- . 
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the substep fill) further comprises dclayina the at least two write pulses of the fourth polarity 

generated for the first bit of the second polBrlty in the second sequence. 

6. Apparatus for leCOl'din& a binary sipal onto a magnetic record carrier, the 

apparatus comprises: 

5 - input means for receiving the binary signal, the binary signal comprisiq bits of a tint 

polarity and bits of a second polarity, the. second pOiarity being opposite to the fint polarity, 

- writing means for writing bits of the fint and the second polarity onto the mxml carrier, 

cbaracterized in that the writing means are adapted to generate at least two write pulses for 

each bit to be written, and that, for writins a fint sequence of at least two bits of the fint 

10 polarity followed by a second sequence of at least two bits of the second polarity, the writing 

means comprising 

- generator means for 

(i) genmadna: at least two write pulses of a third polarity for the farst bit of the first polarity 

in the first sequence, 

15 (ti) generating a write Plllse of. the third. polarity and a write pulse of a fourth polarity for the 

at least second bit of the fmt polarity occurring in ~e first sequence, the third polarity beina 
opposite to the fourth polarity, 

(iii) generating at least two write pulses of the fou~ polarity for the first bit of the second 

polarity in the second seq~ 

20 (iv) generating a write pulse of the third polatity ancS a write pulse of the fourth. polarity for 

the at least second bit of the second polarity occurri~g ··in the second sequence. 

7. The apparatus as .claiined in claim 6, characterized in that the generator means 

are further adapted to pnerate a· write pulse of the founh polarity and a write pulse of a 

third polarity thcRaftcr, for the at least second bit of the first polarity occurring in the first 

2S sequence. 

8. 'lbe apparatus u claimed in claim 6 or 7, characterized in that the generator 

means me further adapted to generate ·a ·wnte pulse of the third polarity and a write pulse of 

the fourth polarity ·thereafter, for the at least second bit of the second polarity occurring in 

the second sequence. 

30 9. The apparatus as claimed in anyone of the claims 6 to 81 characterized in that 

the senerator means further comprisel delay means for delaying the at least two write pulses 

of the third polarity genaated for the first bit of the first polarity in the first sequence. 

10. The appm.tus as claimed in claim 9, characterized in that the delay means are 

fmther adapted ro delay the at least two write pulses of ~e fourth polarity generated for the 

3S first bit of the second polarity in the second sequence. 


