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PCT/ | B99/ 000X0 obg&ds1 det ecti on apparatusy The i nvent I on reI at espdATEY9/00020
appar atus for detecti ng peaks of positive and negative polarity in an

i nformatiQn si gnal t he apparatus conprising first peak detector nmeans for
det ecti ngpteﬁ'é precty Q1 3P S in the said information signal and second peak
detector neans for detecting the negative peaks in the said information )
signal. 5 An apparatus as defined above is known from USP 4, 736, 163 ( PHN
11.112). The known apparatus is nmeant for detecting scratches in an audio
signal so as to nmute such scratches. 10 The invention ains at providing an
apparatus for detecting peaks that is suitable for use in a reproduction
apparatus for reproducing information froma hard disk. Therefore, in
accordance with the invention, the apparatus for detecting peaks of a first
polarity, such as a posihe imgensionznelatas, toian apparanisoforrsieteoting peakalof positive and
apparatus conpris first, eak tecto ans for de ectl t he peaks
of said flnPEQt‘Vﬁcﬂoéq‘&YW AR lpégngtgqlhmgpﬁﬁ ﬁ}ﬁﬂﬂp rising fifst ir'lgg? glggxeans
det ect or &eitﬂlgﬁﬁ |

havi ng an%af?ac éi?ﬂﬂv@ gdrkgﬁ%gtﬁ? fulhrgg?at?:&glgsé%ﬂdtigﬁm B&S}ﬁd c%&tEl me tor
di schar gi rfgr tiétectingrthe negaviveipeaks int the saxltlnfckmatmmsﬂgmlng smal l er than the
decay tjime, the first peak detector 20 neans having an output for

gener at ng an out put signal having a first output signal value when the
first peak detector nMeags apsaritis ds QBARGH dbbve iekiovw trof WISl 41934 163 sai d
first capacitor and having 'a second out put value when the first peak

det ect or r(PHMN11.412)n The knowolappasiatug is magapt farldetecting scrptehés theareandio signahnso as -
bei ng adapted to |sch e the first capacitor to a first level and to
further ndf MWe s a’regt capacitor charged at said first |evel during
time 25 intervals that the information signal level is below said first

| evel, said first |evel being Iarger than the zero signal |evel and the
first Heak detector neans further being in a charging state when the

nformati on oi gnal | evop SYGERAD S o BRLAAD ob Siplraflh 14 el pebpPBRl 1"

For further detecting pea a secon as a ne

polarity, shitabiéifét 1isefin arrepiodactiongapparatisfor apprededing idforhdtivh ey hae disk.
second peak detector neans fqQr detecti g
Therefore, in accordance with the invention, the apparatus for detecting peaks of a first

polarity, such as a positive polarity, in an information signal, the apparatus comprising first

15 peak detector means for detecting the peaks of said first polarity in the said information
signal,
- the first peak detector means comprising a first capacitor, the first peak detector means
having an attack time for charging the first capacitor and a decay time for discharging the
first capacitor, the attack time being smaller 'than the decay time, the first peak detector

20 means having an output for generating an output signal having a first output signal value
when the first peak detector means is in a charging state for charging the said first capacitor
and having a second output value when the first peak detector means is in a non-charging
state, the first peak detector means being adapted to discharge the first capacitor to a first
level and to further maintain the first capacitor charged at said first level during time

25 intervals that the information signal level is below said first level, said first level being larger
than the zero signal level and the first peak detector means further being in a charging state
when the information signal level exceeds the charging level of the first capacitor.
For further detecting peaks of a second polarity, such as a negative polarity, in said

information signal, the apparatus further comprises second peak detector means for detecting
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PCT/ 1B99/ ( Mz 63/36861 peaks of sai d second polarity in the said t| on
signal - the second peak detector neans conprising a second '(’:gﬁbl% 9 tte

second ‘peak detector neans having an attack tinme for charging the second

capaci t othe pagksaofchaissecendipolayty iai the iseid gnfegmetion sigualnd capaC| tor, the attack
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signal viakaig gahfwmaﬁﬁﬂmopen&gﬁxgtmewonmmmah@aeaeﬁﬁsaﬁﬂie%r state for
chargi ng the said second capacitor and having a fourth output val ue when

t he secolischgrging thetseeandrcapacitos, the attack timsrbeingsmaalley thamthe decaetimecthed peak

el S artion R ebeiof SRADE i 2h SR 15 dohEraRBE A ouERf Bl bt aaﬁaf"“_d

second | gt sibiahl Viué iwhien et @com] pedkhditectdramedns a8 i & cadgiiy Shte Tor éhatgmg

I nformati on signal |evel is_ below said second | evel, said second |evel

bei ng | dtheaid speardicapaciter gud haying 2 foyrth onpyt value shen the prognd we;bdqtmtomeans

o or e DS e OF slRiod e 508 ol ek BEiBp Bloh Uk Wil Rfnarge

capaci t ahe sédond capacitor to a second Vel and uefuirthen maintdia thél setdnd f@.@;[)i Peliirgddost 1O
ak detection apparatus that is robust, so that does not

provi de a
reacl0 orﬁaéﬁﬁm% wh durng JEBk intervalsthatithe absolnte Valye 1of saidinformatien signal level

time wh has
been rea | zeg'e% el nt ai ni’ ngwa%gg%d;{ﬁgélr\?l&eﬁge{ &gﬁ;fgg%l&%xé@@gg&e@i

char ged setomd paakfda:eaot lnMeans ﬁirmef buing inithectharging stagewhémehie abesdlate valid b |

t he change of the out pyt SI of 2 t.he p eakgtectors fromthe first to
the secchid ipirpmation, leyel FFéd%Q‘:?e" ging, level ofthe seeand; capagitosns) is an

I ndication of the location in tinme of the maxi mumof the peak. These and

ot her aspects of the invention will be apparent from and descri bed further
in th® foll ow ng f i glji’lm idwr;iohpis banedion thé redogaifion to provide a peak detedtiogur e 1

h nmbodi t d W th the j t
i gur o ZPERARE 1AL gt PP 98 R RLfipsybon peES Bl b ptaks Fad Fistar pamblesus

figure 3nebgeep mﬁﬂﬂﬁek@e@ﬂﬁ thakifliinOpbaR fvalve 6T thé Padks Weet. The rbhiRmess
appar at us of flgure 1, figure 4 shows an enbodi nent of

an aut orhas beeryeealizeddnt mamt@mns dhe capaeitorda dhtmalk ciemctq;eram ehatged gha
aroe i et dUtieP wiichS it -W&ﬁéhﬁga?g%%ﬁ%@s@ém

20 the peak detectors from the first to the second output value (in the case of the first detector

means) is an indication of the location in time of the maximum of the peak.

These and other aspects of the invention will be apparent from and
described further in the following figure descripﬁon in which
25 figure 1 shows an embodiment of the apparatus in accordance with the
invention,
figure 2 shows a circuit diagram of a peak detector used in the apparatus, .
figure 3 shows some signals as a function of time, that occur in the
apparatus of figure 1,
30 figure 4 shows an embodiment of an automatic gain control circuit
provided with the peak detection apparatus, and
figure 5 a servo pattern, as present in a track on a hard disk.

Figure 1 shows a schematic embodiment of the apparatus in accordance
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PCT/ | B99/ 00G¥E owisé7b1 t he invention. “The gpparatus conprises an pciitioonop2o
termnal 1, 2 for receiving an information signal which is in balanced

form as shown jn fjgure 1 by the signals 3 and 4. This jnformation signal
can be t reith thenmventiony The apparatis GQmMPpIISEs ag-npuf e‘v%i#?élre?,mﬁgi@ coupl ed

to res peghg,@g&@%%ﬁ%@g i$5 bdlsded tBith, 25 showh fneﬁ%%ria'llgﬁ% Eéei%x%wﬁ%nd 4,

out.puts to respective inputs 9 a detectors
10 and 1Z2This éisfprmationcdignal Cam patthe dignalrdad Sronf a thard diskk Thie input termiriad 1a12dis12,

s tirvel l ed t i LOUut put  t 1 nal 14 d 16.
oot {1 orcouled To TrPEUNFCEPYR Of 4 e Wit THe 5BRGE AEk 3 8 GHioues 8ot
th tp t ' S ' ' t y tod '
i gnal 3 AERiG8 espective it o ol 1P OF pLiliAR ' MEaRPE), reliRofiy Gipls 1'°
det ect or sanliOl 5a0fithe Deak deteetors 1@ hyd 1Zhrespestivelye areccanpletintotrespectied eutpst t he

peaks of one pol arityén the information signal, when assuned to be in
non- bal arféeainals g a4 he peak detector 12 detects the peaks of the other

polarity in the infor L prtigieP iRtk 5 reb8vesthe 4 tPaff 4iafe BN
form Figure 2 shows ﬁé ?‘%ﬁ‘?it di agram of a peak sdet ector, Q%béﬁegagpfeﬁgonggak
15 det ectheretolthe signalsi 37pand 47, by passing enlyttbe positive periddscafi thel sighbls Scand4. The

t istor TI. fir, i n.el.ectrod | | ect the tr ist
NSS! e 3 PRl I i R 9 g, LRGeS B o
a 1 esi st ofe %cgtrraﬂﬂmﬁs dERES tRe pedhs TTORB Poldrity th feinforfaling siggﬁl, o ta(s & to

el ectrode | ector) coupled to said point of constant potentia -) via a
seri es corenimcianebalaiced forns and the prak dletectoni1d deitesticthe peakihef the amthest poddrity in

el ectrodes (emtters) of the transistors are. 2 i i er connected and coupl ed
to a sec&ﬁﬁg'b{é]ﬁ‘_[‘no&f&%‘@a’swg?ﬂ agg{ngﬂt%ﬁ)ﬁpueﬁn?p- aﬁcerﬁln ent source 30. From
now on, first main eleg gadz_%hdwéhcheuiaamxhwlalﬁkqet'ecmﬁ,eﬁfléﬁ%rméﬁeak

el ectrodes will be named 'emitter'and control electrodes will be naned
' base'ld Thist¢starel 0o fTheriBputrhissioypled ta zoptgolelenirody (base) pEa deansistor diy. 4f first main

transi st or Lr i I f.th ngj st or
Thorr] . oRe (caielbny St 48 Yanbiof 0nBs SubiB 10'8 obfl of bt polenfial 5 Vid &

i Nt er conngsiee oricticibof & PesiNter24 and hdidder2. Apsécbhd ®fansistos Tg Has S S main (- )
via a transistor T5. The collector of the transistor T4 is coupled to the

out put 11eletrode dcqliestoriequpladsio. saifpoiptefcanstaphpotential 1) stida series conpeetianeef 2 o
th | . ' T ' : '
coupl ed (o 26 ahil3aid' @B 2 OThe!pond raif S ifiacs Mamile) S bbbt P
t hei r 2@ inteeconneatedh hredicdupledto 4 second point bf obnstamn potentialpek )e vid @ lcusrent sbhrce

base and fhe collector_of the transistar. Tl[err], are 3 I nt erconnected and
coupl ed té?-t MHH*WW%FICE%%WWQ%?Q r?,Qﬁlcgn ﬂ@&}&@?ﬁo urce

will be named ‘emitter’and control electrodes will be named ‘base’.The base of the transistor

T, is coupled to the collector of a transistor T3, whose base is coupled to the collector of the
transistor T;. The emitters of the transistor T3 and a transistor T, are interconnected and

25 coupled to the first point of constant potential (-) via a transistor Ts. The collector of the

. transistor T, is coupled to the output 11 of the peak detector. The base of the transistor T, is

coupled to the collector of the transistor T,. The base of the transistor T is coupled to bases .
of transistors T¢ and T,. Both transistors Tg and T; have their emitters coupled to the first
point of constant potential (-) The base and the collector of the transistor T are

30 interconnected and coupled to the second point of constant potential (+), via a current source
28. The collector of the transistor T is coupled to the second point of constant potential (+),
via a transistor Tg. The base and the collector of the transistor Tg are interconnected and is
coupled to the base of a transistor Tg. The transistor Ty has its emitter coupled to the second
point of constant potential (+). Its collector is coupled to the base of the transistor T2' and to



28. The collector of the transistor T6 is coupled to the second point of

constant p (+), via a transistor T[err]. The base an | ect or
of the tra&glsgé%‘?hl’[err] are interconngct ed and is coupl ed tgcﬁ-ﬂg”@géz@ of a
transistor T[err]. The transistor T[err] has its emtter coupled to the
second piieremitier of mtransistor, broe i gollecter of the mxs&rtﬁo is g0 teethetfirst pmnt

226 ©F of Sonla BbiBhili (J1a5'the R, dee ratoE T Shopled o she QUPPLOES o1 or

T[ err]. dJonspapatb? S41Ah iut BEcofithe.06mpirator BASE chuplsd & tel @llettor of thef trarfiistor
poi nt of constant potential (-) and the base of the transistor T[err] is

coupl ed Toas wellcaatt@attemmd Wm 234Themh¢rﬂpmt 3fpobthercomparateraddisor 34 .

Lor mi Rol Soople th A Tefiog s 3eocRing ATpleb A Dol V', Pt o Whnloal'e 02,%, ¢
coupl Ed éa@aéltdr&ﬁk@@hplé@to theaetotidgoint 6fhconsiant poteraial €99. Vi err]. The ot her

termnal of the capacitor 32 is coupl ed to the second _point of constant

potential (+). The fuRag funstioningof the-peak fetegtor of figure,2 willche explaingd | be

Char i ncheterchithine FIRe C4iettn 356 SIEAR P heds o' Mieh Hinh %ﬁf‘ﬂﬁs"f )

di schar Wﬂ%@ﬁaﬁsibmw&gaﬁxdtTy’MB&at of dit dapacitodi 3201b&éﬂizeﬂb ¥ diSshiafging
that flows via the transistors T| é-!‘i '],l'hand err] The transistors

T[erdf amren{ that flows via the teansistony 90 ais gl nanda el ake the [FHITERINg

t T, T
Curtont Souk@s RECHE Wpsking i) iRy ‘ﬁn%%u?‘?%ﬁ‘{‘gﬂ“ﬁ??%e?"%?ﬁ?ﬁﬁbﬁsr s BT re
Tlerr] iste §ucnﬁﬁirﬂenghnphm&arthaﬁwhec¢hmrghlygmmu reathued byale wawbisoyr THB n

transistor T6. n _haye_ a val ue of exa Therefore, the
char gi ngméﬁsr higher 'f‘%“ megq“%ﬁha{g‘?a"r‘?"iemsﬂaﬁé%ﬁ& 81 n ¢y hayga vaipe ofi,

at tack tg L %, GRRARL Cafredt3 F&iah% a{se%r i
- for disc an@gél’%n ﬁ?‘%ﬁ%ﬁ'& 'ltﬁger 37 %‘he |npa of eepe gﬁgector fétﬁg% .
" receilfesthelasackiimel 3', after signal inversion (not shown). When the '
-~ (absolutg value of the).in signal, is.larger.th char | evel

t he capa@? ICE?" J’? ﬁ%{k% S&#@f ‘%ﬁ“t%as&x %ﬁ?fré} g&p‘%e?‘i"t?r 3%2 by
20 switching the tranwﬁxb@tr9lifﬁierﬂeakme&cmrldtteédxm thé 8igal 9 aftbrdigiane
charging current is supplied to the capacitor 32. \Wen in the non-attack

~ situati omyersion (netzshews, dthl[ ther(pbsodute tY@luéqu t%ﬁidﬂﬂlﬁél@ﬁhﬁd%f tanitheit s
| d t

of " ey ‘sufidled Woel SEE caldleor 32, e pRfk AR acabis KPRLAIBS 68 SAcbESY By
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R R IO SRR S N

charging current is supplied via the transistor Ty to the output 11.
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When the (absolute value of the) input signal is below the charging level
of the capacitor 32, the capacitor 32 discharges until the charging level of the capacitor 32
25 reaches the charging level V,, which equals the threshold level, applied to the input 38. Now,
the capacitor T;q becomes conductive, so that the discharging current is diverted via the
transistor T,q. As a result, the charging level of the capacitor 32 is maintained at the value
Ve _ _
The functioning of the peak detectors will now be further explained with
30 reference to figure 3. Figure 3 shows an information signal 40 comprising pulses of positive
and negative polarity. When the signal supplied to a peak detector becomes higher than V,,
that is at the time instant t, in figure 3, the peak detector attacks and starts charging the
capacitor 32. As a resuit of this, the signal level (a current) at the output 11 drops to zero.
At the peak of the signal, that is at the time instant t, charging stops and the output Signal at



t He capacitor T[err] becones conductive, so that the.discharging current is
diverted vi avoleesémansi stor T[err]. As a result, the chargi ng peivmoobozbhe
capacitor 32 is maintained at the value V[err] The functioning of the peak

detectors,w || nqw.be further pl.ai | eference.to figure 3.
Figure 3 @ﬁ&bb’_uéﬁ\flilﬁf‘g}t#&?i %(tﬁé&dﬂ:ﬁk gﬁ'ge%yo%?iﬁg iaﬁ&ep?ﬂtg@sﬁafagﬁ’&i tive and -
negative polarity. Whelhé GRack @ifelcofistit ofable pealeddiestbr Breferably PRGOS that
hi gher than Vt, that is at the tine instant t[err] in figure 3, the peak

det ect or thetchangingleyelsafthe sapasiter) B2 gearhe instantaneounly Sollowssthg signalilevebof thai s

the signal |evel (& curr he.out byt r to zero. t.h eak of
t he si gna’InP“tt ’H%Hal‘i ?“%ﬁe‘?ﬁg}‘%‘? ﬁéﬂs}af?gfsa .“% é&éff’i s@ﬁﬁ?tglﬁﬁﬁﬁgﬂﬂéfeé{ﬂo&ttﬁ@
out put 5si GRatitert32 slowly &Raysd a8 indicated in figure 3 along the line 43. The line 42 in fi
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t he out pushows)the\gulprt sighal ofithepeak: datectoo H imresperise o sheyinfermapsioncsignal 4@ and
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time consg 40s 'nuch' larger, so that the charging |evel of the 5
capacitor 32 slowy decays, as indicated in figure 3 along the |ine 43. The
line 42 in figure 3 sh&heappasatys apdescibghthusdar ishery sebusticindbatoit islignimne for

respopse . ' ' [ t k} N S t he out put

< gnatOor PRFROE Rk BTt Rty tne e 11 NP R o T B e
The appar jatdssarddhgement’ fob palst eecfiod, sush uefor deddvtioh ofist-dalled dibits ipresefiiin fe
for 10 spurious peaks_ of level |lower than the threshold |evel V[err].

Further, %R B#fsansain fhe dmapks,en gdard diskqhhe dibits gesriththerformof|one positive pedn,

o . ;  encal AN . enns |
) e e R
fol | owed dwilable. Thgedmbiaatisreknit T® hde twe inpubosouplbdtotthe terfiénals ¢4 ahd 16 and an

combination unit 18 is avai {ngﬁgg The %onb,i natjon unit 18 has two inputs
coupl 48 tSMPLoppledte, hestenm -The SAmbipation ung 18 sould-be,  the fogmiafe tlip

coup. =0 _ nars’ . . 3

avi o o ok, SAVREORY Sifot COuE Jo e (Ertingl Padda 1E: LU SpIAH {0 hf terpliBr

t he ter ni IalTheGutitsignal pilithe flip flop 18 istswitched from dew’l® highywhehadisingedge

‘low to 'high',.wh d i n.the ouytput, si f the peak

det ect or Gt st BEREsikga] of s Bk dRiceiiSd. ok St &' e, ot g
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20 This results in the output sig . iven in figure
20 This results in the output signal 45 given in figure 3.

When gating both output signals 42 and 44 with the signal 45, it can be
established that a negative peak was missed in the time interval between the second and third
peak in the signal 42, as can be seen in figure 3. This information can be used to correctly
identify the two peaks of a dibit.

25 ' - The signal combination unit 18 could include further circuitry so to
generate an unsafe indication signal in response to the output signals of the two peak
detectors. The signal combination unit 18 could generate the unsafe detection signal upon a
non alternating detection of positive and negative peaks in the information signal. In another
elaboration of the signal combination unit 18, the signal combination unit 18 is adapted to

30 generate the unsafe detection signal upon the time interval between two consecutive peaks
exceeding a predetermined period of time. More specifically, the signal combination unit 18
could generate the unsafe detection signal upon the time interval between two consecutive
peaks of the same polarity exceeding said predetermined period of time. This period of time
could be chosen equal to t3-t,, see figure 3. |



When gating both output signals 42 and 44 with the signal 45, it can be
est abl i sheg, %f?sts ¢} negative peak was ssed in the tine inte en
t he second an Zn rd peak in the sign as can be seen |é18}a]+53§&@
This informati on can be used to correctly |dent|fy the two peaks of a
dibit. 25 The apparatesedescribed abayepvidn referencenta thedfignoes t 2 and de
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detection of positive and negatlve peaks in the |nformat|on signal. In
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1, 2 and can_preferably be_used in cogbl nation with an automati cﬂ‘gal n

cont 40| the amplifier 3 tadhe MpEE .2 of tha Pealdetectonapparates,andesseibed aboygpThe at i on
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above. TiwaildsEthat areuepresentative ofr'thel signel levels presént dxmhe [capaviitorsin the two pedk

signal. This |n8ut si.gnal can t he si n%l ?;}8638 m a hard di sk and can
agai n bedetsstors, 40 apd r*?oFeusEXFlé(n ses?'ﬁﬂ 1 rﬂf e peakdi¢iegtonapparatys aref o
receivi StharS4 c au,]t,m

anplifi ertg, é\%& t'%\?ldpgf}fput %‘fm@ﬁ%&g}mqp uE52f @g aggup eg{ﬂ x g&?lﬁaomp%ggghﬂ

f | | t &5 682 ofhécarhparatol dnib@chhmhdmseadsecmdompuhﬁ cairpled to aL(hrmiﬂw 64 ap wihichea

to th o.f t he peak detectar a tus as I.bed above. The
| peak det® Sgﬁﬂcgé(ﬁlb‘ﬁ ﬁﬁaﬁ%@bf fé&P?‘Ké?%&ﬂ“Eﬁ‘[aife&fn Qﬁt@ gg&Bf}ﬂW‘ﬁ OmPaRART, ¢
si gnal s \iteg(piaohpied o hﬁl Hpud 68 df%arxﬁ@gﬁt@tmmfm fil 668 tﬂe%@hﬁitd}rtﬁﬁte nt
on the capacitors in the two peak det ect ors 10 and resﬁgectwe Those

out put s 1is gaupledtas coptrolsignal inpuk &8 6f ﬂ&pwmhk@uamphﬁerpi dTheovariaplgt gaino f
an adder n ut 15
52 of o lister 34 smbifiePitinalbpnied @Yot e reSfore? of HRAE phfie g
t er mp@alappledato idéonroh signal input 78, and supplies an amphﬁed signal to its output. The peak
detector apparatus detects peaks in said amplified signal, and, in response to the output
signals present at the outputs 81 and 83 of the peak detector apparatus, the adder unit 61

generates an output signal V, at its output which is representative of the peak-to-peak value
of the signal applied to the input 1,2 of the peak detector apparatus.

25 The comparator unit 90 compares the output signal V, with said reference
value V_.¢ 50 as to derive an error signal e therefrom. More specifically, the comparator unit
90, subtracts V ¢ from Vp S0 as to obtain said error signal e. The error signal e is integrated .
in the integrator unit 70. Thus results in a control signal applied to the control signal input
78, so as to control the gain the variable gain amplifier 54. The gain in the amplifier 54 is

30 controlled in such a way that the error signal e is controlled towards a small value (zero).

An extensive description of the functioning of the AGC circuit can found
in the above mentioned European patent application, which is considered to be incorporated _
herein by reference. The AGC circuit of figure 4 can preferably be used in a2 demodulator
circuit for demodulating the servo patterns prerecorded on a hard disk.



réference value Vref is available for supply to the i.nput ;63. An output 76

of the conpavabese7enit 90 is coupled to-an input 68 of an intqgFRigabebah t
70.. An output 66 of the integrator unit 70 is coupled to a control signal
i nput 78 of the variab

I [ lifi .54. Th i ahl [ [ fi 54
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amplified signal to its output. The peak detector apparatus tects pe

in said ahe i canstangs in theantiomatic gais confgel circuithe thninguefesénpe glostign Bgefor at

the out puts 81 and 83 of.the pea t ectar apparat us he adder.. upit 61

gener at estbgﬂg’(?gtap Pt nf}b‘%ﬂ@gg‘%ﬂbd&”}%?&@@?gﬂ%@gmﬂﬁ of the

peak-t 6 p%ﬂﬁidﬂ%e@cizgfohﬁﬂﬁ 9ak, a@ﬁb'&ﬁe?ﬁrﬁdﬁi,%&h identifies Eﬂ%&‘f@‘rbg ant he
' S

det ect or appar at us. ) The conparator unit 90 conpa
out put si dnex¢asing umber s when geingrfeors dhe) a¢nire topwards| the edge of theddisk,vandzan sexvo or

signal e therefrom, Mr.e .specifi.cally.. the ¢ arator unit 90, subtracts
VLorr] 1r BHmPaRPR R WAScT B0 A5 aakiink 2R B eottnol S s 1 caateouy isiton
I's integratresli hédd dtheithricRUh A difectith trafbverstiosthé bk Théd AGT pBAIo%P, Si gnal
applied to the control signal input 78, so as to control the galin the

vari abl e gemprises®l burstcof & plurality of £gn40 dibitse Thasining sefefence podivbn Bocumprises ib

(2er oyt AREY PR 0kl Ebfiprisd A 1Rhing etk SRR FE ot OF oo, Bt e, Hiag 5,
found in b phttive PJES e OMPdibisTORCAR MRlseio Bt poifibh ,coﬁ@!ris& a plusality of

considered to be inCorporated herein by reference. The AGC Circui
figure 4 &emopusstephpmymber ofegl 11ndibitgieagdeul ator circuit for denpdul ati ng

the servo patterns pre i h . di sk WD 99136791 .

PCT/ 1B99/ 00020 Fi gur e ﬁgﬁ%\ggﬂg@ﬁgkt@ftﬁéét e‘h‘ES‘Fﬁ"Bﬁ’t“éﬁ%Fa‘bb"sé‘?a%ed by a
pattern. 3déreo contrellepB0; ehown Scheniatieally nfigdre 404 aiplituded Wthe 0&rici3 S in
portion, denoted Plerr], used for _setting the tinme constants in the

aut omald ¢ thyRaTtieR Ry a8s an indisation of how fap e, xopd head: (nap showmnis ppsitioned offitrack.

bringin t td X ) | $hi I 130G L
el b1 oS e HEICCR'hiRfocfidded Inid B3 IR ca be RN debifalfhy. o
portion P[err], which Biesttanfpliaxletdetection chus bbyamiedi out sefelyi, provided tat thehen

i i tre.t d t i sk, .and ) bur st
Dort Yon PASC fas gibirRd pEAREER. M8 RenctiE sr ey P, Bain 48 s ot 1h¢ Sming sl may
correct|yppafis-tibeited (ﬁyeﬂﬂsshgiﬁe : sitib€ of hegdfive %eﬂc)CBtrrig ]ﬁag%&t be ﬁ@&‘éﬁﬁ? aielg

the track. The AGC portion Plerr] conprises a burs urality
40 di R0 s Whendhe VigA gaings 4pe high, peme inoise peak might ibealetacted 1 tiraing Bardti Mhiss

long, but tyiag 'U?%ﬁ-%eécﬁ&ﬂ&ﬁd Tgﬁﬁkto Wrrlﬁ)nrg' t?l%%af)af atovgr%ng rposi Joris glil lﬁllet g‘éck-,r%%m lg 4
overwriting a part of the servo pattern.

The peak detection apparatus in accordance with the invention could be
used to identify a correct VGA gain, namely by using the unsafe indication signal. This

25 unsafe detection signal, present at the signal line 96 in figure 4, can be supplied to the servo
controller 80.

In response to the unsafe detection signal, the servo burst detector 80
could correct the servo control signal, so that unsafe situations, because of missing peaks or
added peaks will not negatively influence the servo control signal for controlling the position

30 of the head on a track.

Whilst the invention has been described with reference to preferred
embodiments thereof, 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 by the claims. It should be noted that, wﬁere the



code portion P3 is eg. 13 .dibits long and the servo burst portion P4
conpri ses ity of servo bursts of a nunber of eg. 11 dibit ach.-
The det ectﬁ%ﬁ%%%{lhe anplitudes of the servo bursts can be r%éﬂ“?gla&ﬁﬁ a
servo controller 80, shown schematically in figure 4. The anplitudes of the
vari ous jlventivs hasbéden destribedowith ceferefice: taeam appamatios diat processes @avbalanced kignalead
head (not shown) is positioned off track. \Wen the.head is m sposiftioned;
thi s hedbregBues %‘bﬁ“’& p.veogptl(yi}y 3%89%@'@@6@8?‘&5%5#‘33 {100 3R} ?Rﬂ?gaéuﬁéllect i on
can be \ _%kg ipag1vi ded that the AGC has acquired accurately.
When thﬁéggﬁﬁ ?2‘5’“ Séaﬂlsr%gilig too low, the timng mark may be m s-detected
(by nissing the posi tFurthenrthe dopention lige itkgach rand teveryynovst featirda@ndct ed at
all. 20 Wen the ¥GA ain is too high, sonme noise peak m ght be detected
as tihi r?QWR‘Pn?ﬁ'%a"ng)e of mis-detection could lead to witing the data
at wong positions on the track, possible overwiting a part of the servo
pattern. The peak detection apparatus in accordance with the invention
could be used to identify a correct VGA gain, nanely by using the unsafe
indication signal. This 25 unsafe detection signal, present at the signal
line 96 in figure 4, can be supplied to the servo controller 80. In
response to the unsafe detection signal, the servo burst detector 80 could
correct the servo control signal, so that unsafe situations, because of

m ssi ng peaks or added peaks will not negatively influence the servo
control signal for controlling the position 30 of the head on a track.

Wi | st the invention has been described with reference to preferred

enbodi nents thereof, it is to be understood that these are not limtative
exanpl es. Thus, various nodifications nmay becone apparent to those skilled
in the art, without departing fromthe scope of the invention, as defined
by the clainms. It should be noted that, where the WO 99136791

8 PCI | B99I OOQ0 .i nventi on has been described w.th
"reference to an apparatus that processes a bal anced signal, it requires no
inventive activity to convert the apparatus described into an apparatus for
~‘processi ng a non-bal anced signal. Further, the invention lies in each and
“every novel feature and 5 conbination of features.



WO 99/ 36791 9 . .
PCT/ 1 B99/ 000RO 9036wM5 1. Agpar atus for detecting mReRiEHBb020
first polarity, such as a positive polarity, in an information signal, the
appar at us j sing first peak detector neans for detecting the peaks of
said fi rsd—‘%ity in the said information signal, - the first peak
det ector neans conprising a first capacitor, the first peak detector neans’
5 having an attack time for charging the first capacitor and a decay tine
for discharging the first capacitor, the attack tine being smaller than the
decay tinme, the first peak detector neans having an output for generating
an-output signal having a first output signal value when the first peak
detector nmeans is in a charging state for charging the said first capacitor
and . havi ng a second out put value when the first peak detector means is in a
n

non- char glng 10 stateAppar@ntsufostdquémgn&ké@tf@rﬁmmlgnbmsnghaﬂamowvco

di scharge_t.he fi.rst. acito [ f naintai n the
first capg‘&lP‘?gr’ A% ﬁn%ﬂo % ’f pﬁlt&t)%lcogﬂ ﬁ@%&%ﬁgﬁgleﬁfﬁ Tt he
i nformati géteingnthé peARSIf saiil At pmaﬁw th fhersaid inmfﬁianoﬁaigfﬁaf irst |evel being
| arger than the zero signal level and the first peak detector neans further

bei ng i n athehsspeak detecfor mpans comprisiEct At icapacitpryrthe first\peak dgteston anaans

char gi Rg t.Us

il e BT i arhci 5 HRBRAE helipe Hipachion and p decay time fof BREIFLYE E
as a negafitsy @apueitar,ithy attack tiA¢ Beingfsafalie: tan the gogly, mhﬂethaﬂﬁétrp'ﬁakiiefe@ﬁﬁ-her
conprising second peak deteector neans for detectlng t he peaks of said

second poMmgrns Baving ameutpes for igapesating 2B AUIuE pignal baying %ﬁé%@ﬂtnﬂéalgn@ﬂe’(%m or
means co o)

navi ng.anvaed L BERAMENARL I in b WBab AR 6 B e foid sl BB Ttor
for di schaidyhaving &second @utput ypkmeivwien, the Iﬁrstqiehhdletebuorrmdaﬁs ixginsarBdn-Chargingn
the decay tine, the second peak d tect%{ ans Vi n P out put for-

gener d0i n§fa té’m Tst,p ‘EFP&F&\‘&W g dfaped d argthra “ﬁ?&ﬁ%‘%%atﬁﬁﬁ
second pef g{iﬁg t r aid
second capaC| tor aﬁﬁh avl ng ad# ourth ou'Ei‘a(t)rnufh \/ézflau% s\%\ﬁetrilﬁfl seco d pgak

det ect or iffervais et thesinfornmtion signableyelnig betow said tfinst lsmlpsaid fistkievis tbeigdarger

trrgap;{oma}gﬁa&iﬁg%g% to ggéc@ﬁﬁsfg e?g?‘%nd %agam %or? tg) a s.ecor]d I.evel and

during ti{Bed HeSihfRnatién mevate&eédas Qhe/akaygmgfle@%fﬂmwﬁ@f BRJakio6t, S| gnal
| evel is below said second | evel, said second I'evel being larger than the
zero didgndl | evel and Apparatus as claimed in claim 1, for further detectmg peaks of a second

polarity, such as a negative polarity, in said information signal, the apparatus further
comprising second peak detector means for detecting the peaks of said second polarity in the
said information signal
- the second peak detector means comprising a second capacitor, the second peak detector
20 means having an attack time for charging the second capacitor and a decay time for
. discharging the second capacitor, the attack time being smaller than the decay time, the
second peak detector means having an output for generating an output signal having a third
output signal value when the second peak detector means is in a charging state for charging
the said. second capacitor and having a fourth output value when the second peak detector
25 meansisina non-charging state, .the second peak detector means being adapted to discharge
the second capacitor to a second level and to further maintain the second capacitor charged at
said second level during time intervals that the absolute value of said information signal level
is below said second level, said second level being larger than the zero signal level and the

second peak detector means further being in the charging state when the absolute value of

W



second peak detector means-further being in the charging state when the
absol ute vakyoeosdrer WO 99136791 10 .
PCT/ 1 B99/ 00020 sai d i nformation si gnalwl evel exceeds the chaFSF’r%%”f"gQ/zgl of
t he second capacitor, paratus as clained in claim 2,

. 3 . Ap !
wher ei n spif information sigpal level exgeeds the chargmedeve of the §econd gapacitor. )
Appar at as. claimed j ' in Wagh hteﬂfx'n gl fayr r sy T
conpri slelg’ si gnal conb‘bﬁ%ﬁ@?l%négﬁée%gn ng 2’19% rst ?ﬁgL.‘T%?elrlgggP@itﬁgmphe
out put sdegtril levél. t he first peak detector neans:and a second input for
receiving the output signal of fhe second 5eak det ect or means and an out put
for supphyi ng an unsafpBPIAYS a5 clagmed iyplaim 2pr 3 Spksieia the apparatus fusther
si gnaks. . . : | @i ' o '
<1 gnap compprst rigma, sombindBR itk hafine & et it e sekiving 1nd B dgdel Bt the
si gnal ufignpeakndetectdrimeanstand @ sdedricinpotfon freqrinditg thef outpeet signat bf diecsetbirl
second polarjty in the ipformatigon signal. 6. . « .. . Apparatus as
ol ai med Pask deterior Mneapp,adam, opigut for HEPIY g A% meﬁedﬂdmmsms%al&gaﬁvpeesqfe
gener at e, ﬁ‘iﬁé etection upon the tine interval between two
consecutsla\ilégg%tga S Iié‘l)l(sgeedi ng a predeterm ned period of tine. 15 7.
Appar at us, as cl ai ned Apparatas as Glaimébireclaint 4 wherpimthecsigral cambinatior aeans

adapted to generate the unsafe detection upon the tine interyal petweep two
cono Bt adpathadoeenspe i Wisele, Dsestion Sgpab wi S Asring Heriam oaRrakbor | o
Of i Me.the first and the second polarity in the information signal.

6. Apparatus as claimed in claim 4, wherein the signal combination means is

-adapted to generate the unsafe detection upon the time interval between two consecutive .
peaks exceeding a predetermined period of time. - _

15 7. " Apparatus as claimed in claim 6, wherein the signal combination means is
adapted to generate the unsafe detection upon the time interval between two consecutive
peaks of the same polarity exceeding said predetermined period of time.
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