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APPARATUS FOR COVPENSATI NG FOR NON- LI NEAR CHARACTERI STI CS OF
MAGNET ORES G536/ 19fisg-HEADS BACKGROUND Cpciruiosyshi2NT! ON
5 The present invention is generally related to

magnet oresi stive heads used in disk drive systens for recovering data
stored on magnetic disk. In pqﬁtlcular t he pJ@sent I nvention rel ates
to an apparatus for conpensati ng for the non-T1 near response to fl ux
10  exhi bited by magnet 3PEARATITUSe FRRa §OMPENSATING gg§§¥ﬂﬂ1% AR i ve heads
are read only devices t hGHARACTERISTECHe OFg MASIETOR. IVEHEARS and rigid
magneti c menory system- such as di sk drive .system to recover

data recorded on the magnetic nedia of the magnetic 15 menory system
Magnet or esi stive heads respond to th- 30 5&@@@%¥£he flux being
sensed by the nagneto- : v 2 e heads respond

FlgatjheThl s Ps (r)ﬁteeo?f agﬁ:ﬁs;n t‘f : l%"e’r%slr% Sf%nzqee af{rﬁg%ée?%fée%?/g?i ve head
t hat have resultmagmenwresmsmdaseheads uged tine diglhldxiveisystems fora can
lr)galr ?;g{jd on the yrepoverifyP Wit JFRALHNG Haddidli MU £k WaSTR SOV Var,
the present -invention relates to an apparatus for
compensating for the non-linear response to flux
10 exhibited by magnetoresistive head.

Magnetoresistive heads are read only devices that
are being used in both flexible and rigid magnetic
memory system, such as disk drive system, to recover
data recorded on the magnetic media of the magnetic

15 nemory system. Magnetoresistive heads respond to the
magnitude of the flux being sensed by the magneto-
resistive head where inductive heads respond to the
rate of charge in flux being sensed by the inductive
head. This is one of the characteristics of the

20 magnetoresistive head that have resulted in an increase
in the areal ‘density that data can be record on the
magnetic medium over that which was previously realized
using inductive heads. :

The magnetoresistive head has a non-linear response

25 to the magnitude of flux as a function of the
orientation of the flux. This results in the signal
generated by the magnetoresistive head being
asymmetrical, that is the magnitude of the positive
portion of the signal will be different than the

30 magnitude of the negative pulse portion of the signal
with all other factors being constant except for the
orientation of the flux. The asymmetry of the signal
further cause a baseline shift in the signal due to the
AC coupling employed in recovering the signal generated

35 by the magnetoresistive head.

‘The combined effect of the asymmetry and baseline
shift in tHe signal can cause a data detector, which



usi ng i nductive heads. ' The magnetoresistive head has a :
non-1inear response 25 to the magni tude of flux as a function of the
orientation of the flux. This results in the signal __generated by the,
magnet BOP1818 e head bei ng asymetrical, that i & ¥ b6#A2 t ude of
the positive portion of the signal will be different than the 30
magni t ude of the negative pul se portion of t he -si gnal with all other

e b e B e ¥ e sismal L LR o AR oo
due to the in théCnombelr of exxdoxyedn ithe denodedgatze detgratiogener at ed
asymmet 1y andeBREdReny pical Wy aecequor s £ URRESLAELLC O thE
det ect or, whi éignal withongsbegeddne shift.
PCT/ US95616212  Many disk drive systems use ‘digitdl data ASEEAMHFS the
the decoded d50n HREOVEROERE Jata (SRR 4T FHEAT FIGPHe R A Jed o |
synmretrical = a magnsitgnasiwtiverdmbel iTe sudl tsysteéms, an andliog sk
anal og o gnal HUREPE d7R) YAV He esd SaROBRE I ARG Vol em,
an anal og to signal into a series of digital signal which will be
10 used by a data detector to detect the data encoded in
the analog signal. The value of-the,digital signal is
effected by the asymmetry and the baseline shift of the - _‘
analog signal being-sampled such that the value of the |
digital signal produced from the analog signal being
15 sampled can have a different value than the digital
signal would have had if the analog signal was
symmetrical and had no baseline shift. The digital
detectorS'expects'the-output of the analog to digital
convertor to produce digital signals having specified
20 values based upon a symmetrical analog signal with no
baseline shift being provided to the analog to digital
convertor. The resulting differences in value of the
digital signals produced by the analog to digital
convertor in response to an asymmetrical aﬁalog signal
25 having a baseline shift can cause the data detector to
erroneously interpret the digital signal produced by the
analog to digital convertor.

OF THE _ N
-Briefly, the present invention_provideé-an

30 apparatus which stores a first correction factor for
correcting the baseline shift from a baseline reference,
a second correction factor for correcting-;he peak
amplitude of positive portion of the signal generated by
the magnetoresistive head to a specified value and a

35 third correction factor.for-negativé-peak amplitude of
negative portion of the signal generatéd by the
magnetoresistive head to a specified value. The



digital (AD) convertor is used to convert the anal og signal into a
series of digital signal which will be 10 used by a data detector to
detrect t hewdrdeasesscoded in t he anal og signal. The valrernusesubaz
digital signal is effected by the asymretry and the baseline shift
of the anal og signal being sanpled sucB that the value of the
digital signal produced fromthe anal og signal being 15 sanpl ed can
have a different ampasathusnagddes §hg fdlrst correqtgem faanar HeyvEhadignahe

anal og si gnal wasgeneratedy By ihleC flaghiet Jiafh it RS 8lddie tdliddnerdiee digi t al
detectors expects the_oqutput "of the analog to digital convertor. to

produce digital sPgfglingaForgested flggalay The, BRRAYAFNS RRiFors the
sKrmet r: cal ang! oga&}zgnahe vhehbageline chr&%eidaale ;a&ffyﬁagt_ ]Emimgpdum\dechﬁm
the anal og t igital . convertqr, resul ti.ng differences e
of the: o0 '8 G SPeRREvE. sreSERIR AT R W DRI § AR whd
convertor in respondéipdies ahenperdtdve axaiwgpisimndly @t sedmvddng a
baseline shift ca sthe : tﬂ%ﬁ&ﬂ§l [ rpret
the digital si gnaPog?%ggégg g%?:;t%é:d%txﬁctt‘ﬂeatﬁfaﬁgg&l%e cﬁs'zgc'lr.ta con erét%f
SUMVARY OF THE | Nvieirdoqorrection faogarefihereliie paesidling iy sampensated

provides an 30 sagaa&amcwm@ Yt Tagdrist PR i AREI VindHF
correcting the baseline shift froma baseline reference,

a, second
correction f8ct or TREPORSEr Ot the Magnstaresistive, haad R tde RteRtAEion
portion of the sigfalflgenand €dropaseline Sy fmgnet oresi stive head to a

ool tude of T neBlt povRpbAet, ST S, bl e s
nmagnet oresi stive wéid compespactief fat wEymmetie and baseline shift in the
signal generated by a magnetoreéistive head.

15 Another advantage of the invention is that when the
compensated signal is detected by the data detector less
errors will result in detected data provided by the data
detector.

FD b N WIN
20 The invention will be described with respect to the
particular embodiments thereof and reference will be
made to the drawings, in which:

FIGURE 1 is a block diagram of a digital apparatus

for compensating for the asymmetry and baseline shift in
25 a signal generated by a magnetoresistive head;

FIGURE 2A is a representétion of an analog signal
generated by a magnetoresistiﬁe head having asymmetry
and baseline shift; ;

FIGURE 2B is a representétion the analog signal of

30 FIGURE 2A which has been corrected for base line shift;
and _

FIGURE 2C is a representétion of the analog signal
of FIGURE 2A which has been corrected for asymmetry and
baseline shift.

35 DETAILED DESCR F THE INV. ION
The apparatus of the invention is described in a
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apparatus adds the first correction factor to the signal

gener ed by the magnetoresistive head to generate a basel ine
cor re%f‘é&"@@’nal The apparatus nonitors the val REI/gs9siii2basel i ne
corrected signal for positive and 5 negative excursion fromthe
basel i ne reference and then nultiﬁ I es the positive excursions by

t he second - Gor. | and t negat.j ve exc rs:on by t he -
third correct |1gnlr1§'actg(§:ﬁ htgorqreb 3’ oagi?e]r%% dlg signal which
has been conmsenRvenser @rnd itélmmgmu&'iardatﬂa) detectsponge @fdidital

' I
Chife, 0o strek Rgd], | RaRR TN, bl antve Sydnoll S ORy A0 L™

Wil conpens@@ig datAndatectarn han ianalag fread ehannel or shenal i
ener at &l by abpReNRIL 5 itdd imaation i to be FM¥ENELG gs of the
?nventlon |sa® ensatéﬁ signal |s dgggcted y the

at_ when |
dat a detecto#ﬁ %alleHqQﬁ%FaMQ4g#§£ﬁﬂ¥ i gl =838 provi ded by
t he data chanim.'lectm'r is well within the sﬂ%&%@&ﬁ@lﬂﬁ%@ THE

ent: h
e a0 S8R S AT Wl 4P G Lok 0l ot
dr awi ngs, ,nhﬁfqyn into a analog apparatus performlng the same

10 functions.

The digital apparatus of the invention is shown in
Fig. 1. The analog’signal generated'bY'the magneto- '
resistive"head is provided on line 44 to the analog to
digital convertor 8. The analog signal may have been

15 processed by the read channel but"the'resulting analog

| signal will still have the asymmetry and baseline shift
of the original analog signal. The digital to analog
convertor 8 receives an analog signal which is
illustrated in Figure 2A. The analog signal is shown,

20 for_example purposes, as havinéja-negative baseline
shift and asymmetry where the positive excursion is
greater in amplitude than the negative excursion. A
positive peak signifies a point of flux reversal from a
first orientation to a second orientation and a negative -

25 peak signifies a point of flux reversal from a second
orientation to a first orientation. The analog signal
will'haVe a zero value when the positive and negative
charges of the system coupling capacitors are balanced.
Data detectors identify the positive peaks, the negative

30 peaks and'the'zerd'valueS'df the signal in recovering
the data from the signal and expect the amplitude of the
positive peak to ideally have a value of +1 and the
amplltude of the negative peak to’ 1deally have a value
of -1 and the baseline to have a value of 0.

35 A typical disk drive system includes a plurality of
magnetic disk where each side of each disks may have an
associated magnetoresiStive head for recovering the data
recorded on that side of that magnetic disk. Therefore,



FIGURE 1 is a block diagramof a digital apparatus for conpensating
for the asymmetry and baseline shift in 25 a signal generated by a
magnet or ewicse6/18E8%head; FI GURE 2A is a representPOI/Esssaézian
anal og si gnal generated by a magnetoresistive head having asynmetry
and baseline shift; FI GURE 2B i s5a representation the anal og
signal of 30 FI GURE 2A whi ch _has been corrected for base line shift;
and rheurenbents afr BAMedfnt whilsh 45 changfsrdgtsi gnal

of FI GURE 2A \Ahlﬁbcbaﬁrsegassgr 9GEBEQufSOBOaS¥1mt k¥neddn for ealaseline
shift. 35 Al LED

SCRIPTI CE.TE k ENTI ON
The appar at us ofm?ﬁEeFﬂVﬁﬁ%?Bﬁsthﬁé cPFB8diPnt 1s VEcFYS1SY 2
PCT/ US95/ 16212 first correction factor for compensédting for Hageldinef or m

for use between nal.og to L tal gonvertor and_t tal dat

det ect or in¥e F%gﬁ £x8d a FgggrgﬁgﬁﬁePasﬁﬁ&ng ﬁéuﬁls% F?@b%é3;t2n1 we
enpl oys an coanabbgonatacdereébmrcpmrantanal@@eraw@lamad@ebfor the 5
apparatus of the nge%wpokﬁlba Be tBeCLiglal' Llnekated by chia® digital to

anal og convertorin a d
magnetore31st1ve head and a third correction factor for

correcting the amplitude of negative portion of the

10 signal generated by the magnetoresistive head. RAM 10
also includes a baseline reference value which is
normally zero but which can be of any value designated
by the designer of the disk drive system. Where the
baseline reference value B is not zero then the ideal

15 values of the positive peak will be B + A and the ideal
value of the negative peak will be B - A, where A is the
ideal magnitude of the positive and negative peaks.

Microprocessor 9 is connected to registers 11, 12,

13 and 14 by bus 31. When the disk drive system is

20 first started up, microprocessor 9 will retrieve the
baseline reference value from RAM 10 and will then store
the value for the baseline reference value into register
13. During each head selection operation, micro-
processor 9 will retrieve the first, second and third

25 correction factors from RAM 10 for the magnetoresistive
head being selected and will store the first correction
factor into register 14, the second correction factor
into register 11 and the third correction factor into
register 12, At this time the apparatus has been

30 initialized such that the apparatus can compensate each
digital signal generated from the analog signal on line
44,

Each digital signal generated by analog to digital
convertor 8 is transferred into register 15 via bus 42.
35 Register 15 may be eliminated if the analog to digital
convertor 8 maintains the value of the digital signal a
sufficient length of time for the digital signal to be
compensated and for an associated compensated signal to



channel, it is well within the state of the art to convert the

digital apparatus of the invention disclosed herein into a anal og
appar at us gerforn1ng the sane 10 functions.: . The d|g|ta
appar aW@91818he j nvention is shown in Fig. 1. TREVESMI6H2si gnal
generated by the nagnet o- resistive head is provided on line 44 to
the analog to digital convertor 8. The anal og S|gnal may have been

WISt haRe SRESRAAHLOF ARF TRt PTeceirrre OF PIRYCE o apeef I
anal og signayzo'Hﬂﬂshtheedlgxta&ESIEnal on buskrfvom8reeteterslantanal og
Shonal VBN Iéhe tizec dUMLEIGH HEOB0R Bis 3TNPraRrOgistanal s

shown, 20 or g poses, avin negati ve I ne
shift and asydwtiaw %ﬂmﬂtp %osu@49sts&ch¢§¢bhn¢scorrecteérsaséﬁluﬁn
anpl i t udes t hanygdeagegati ve ‘excursi on A p05| tive peak si gn| fies a

point of flux reversal froma I rst_orieptat t C

orientation and a H%ﬂ§¥¥%e23Z%howﬁe%kes?ﬁﬁ}?$e§1§p% ﬂF gFavﬁﬁxggeversal
f_rlolm ﬁ second afterlc@rj\i\gﬁtﬁt%whémnaiogsmgnarnbat FDGURETDA fozl bhesi gnal
Wi ave a z val ue ep t DOSLE | fignghgeg%é'yf ggg ges of the
-system coupl i LEPHRET P %he?%gggﬂ%%%. ST %a Hgtgg 5Fs |§entif t he
positive peaksslgnalaegallvéaveoa V@b&ksthhd vhuldchaveabees Droﬂhéeéiénal
In recovgging y the Hglggt@o ﬁf gb0akt8adscxpCehe!l aﬁa%gl i tude of

t he posi ave -a value _of - +1 and t
anpl i t ude of tﬁegﬂéba?fvglggﬁﬁ ?B ﬂ@aPP9nhEV€Vad9§IEQ the anaapg ¥%and t he

baseline to hadf?ﬁta§|één0ér@or 85 The baéel!ﬁécaffde&kmdstvbeSyStem
includes a plura I'sk:where _each_s each di sks

may have an °rre§5§%cPﬁfgﬁenﬁﬂﬁgfgpégl§9F58cﬁé885f8ﬁn é W%Peng the data

recorded on that S|dEQmparbabrnmgnebmpadeskth@hbasé&uae corrected
15 signal on line 40 to the baseline reference value stored
'~ in register 13 on bus 36 If the basellne corrected
signal is greater“than the baseline reference value then
comparator 16 will generate a first signal on line 38 to
condition gate 18 to transfer the second correction
20 factor on bus 32 from reglster 11 onto bus 33 to
multiplier 19. If the baseline corrected signal is less
than the basei;ne reference ‘value then comparator 16
will generate a second signal on line 37 to condition
gate 17 whereby the’ thlrd correction factor on bus 34
25 from register 12 is transferred onto bus 33 to
multiplier 19. If the basellne corrected s1gnal is
equal to the basellne reference value then comparator 16
w111 generate a first state of a third s1gna1 on line 35
to condltlon gate 21 to transfer the baseline corrected
30 signal on bus 40 onto bus 43 as a compensated digital
signal and to decondition gate 22. If the baseline
corrected 51gnal is not equal to the baseline reference
value then comparator 16 will generate a second state of
the third s1gnal on line 35 to condltlon gate 22 to
35 transfer the amplltude corrected signal on bus 44 from
multipller 13 onto bus 43 as a compensated dlgltal
31gnal and to decondltlon gate 21.
Multlpller 1% multlples the baseline corrected
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5 the contents of RAM 10, which is connected to

i cr opr ocSBAW18®PyY bus 30, will contain for each MR ¥S5HE213t | ve
head used in the disk drive systema first correction factor for
conpensating for baseline 5 shift froma ref erenced baseline value, a
second correction factor fogycorrectlngéhgg %HB"t de of

posi tive portiorfb9itat SigRAL GBNEPE: 48 BY € REGREEE e SESARR:
head and a thirdogotheedii eorteetoonf 6actor nowcappeatiing bhebaspBit wee -of

ti ti f th 10__ . S] I d t I sti
nead. ram 10 "sSherafe & ampliEE08' cHERRHRLE aldpatc o B Manch |
normal |y zero but whiEhgeze 2€ shownythel asadogi gignad of FIGURE e
desi gner ofgthe QfégrdEb¥?ﬁ§¥§g§”Fh¥h§5§lbgesigna% opageiReE L&l gignce
e 1 dea 1 values _of th

value B is not zero then ) ) e positive peak w |l
be B + A and theasymmetry. Esggntidadiy: khenagRilitudge gRrmectese sganad

where A is the i1l nh¢eah ¥AIOL! vEatOokolla PaYe! beenapiodeRid by RERKS.
M croprocessor 9 is connecéid,to regi sters 1é,,§2 13 and 4c8y bus
31. Wen the di sRBAIPFeteyaiaifpl cogverter, 8 1L khe. 3033 0% d %o dssor 9

will retrieve thEIGURE 2Chaesaldnhadebeeanperovided toothRARNnElogndon || then
store t he ;val f seline reference value into register
LakEE BorkFcBac,

13. Duringlgach I On “operation, mcro- processor 9 wi|l
retrieve the first, s&tohdsahegenhifoynd that many magnetoresistive heads

produce an asymmetrical signal where either the positive
or negativé peak of the asymmetrical signal has the
correct amplitude and does not have to be corrected. In

15 such a case the correction factor for the portion of the
asymmetrical signal having the correct amplitude would
be one and the apparatus of Figure 1 could be used as
shown.

Alternatively, if all magnetoresistive heads in the

20 disk drive system had positive peaks of the correct
amplitude then no second correction factor would have to
be stored in RAM 10. FIGURE 1 would be modified by
deleting register 11 and gate 18, Comparator 16 would
not generate the first signal to condition gate 18, the

25 first state of the third signal would be generated when
the baseline corrected signal was either equal to or
greater than the baseline reference signal and the
second state of the third signai’would be generated when
the baseline corrected signal was not either equal to or

30 greater than the baseline reference signal.'

If all magnetoresistive heads in the disk drive
system had negative peaks of the correct amplitude then
no third correction factor would have to be stored in
RAM 10. FIGURE 1 would be modified by deleting register

35 12 and gate 17. Comparator 16 would not generate the
second signal to condition gate 17, the first state of
the third signal would be generated when the baseline
corrected sigﬁal was either equai to or less than the



25 correction factors from RAM 10 for the magnetoresistive - head
being selected and will store the first correction factor into

regi ster 14, the second correction factor into register -11 and the
t hir V@2W1888% i on factor into register 12. At tRGI/US9H621Re appar at us
has been 30 initialized such that the apparatus can conpensate each
digital signal generated fromthe anal o§ signal on line

Each dlgltal gn %enerated %y anal og- to dlg;tal _conv rtor 8 is
Lranst or r edORRED LPSgPELETence, FATpaL 3] the Seqqug) &tate PinkPae

el i m nated thlﬁ:‘HESagﬁthwbuldﬂ Byet @ienerated Gvdieite they b&seanrﬁeal ns the val ue

Si gnal o beorrected slapas wag" Yot ity b do.Plame i <Tonal 1o

WD 96/ 18189the baseline reference- slgnal. ' - PCT/ US95/ 16212
6 5 be pre%ﬁﬂh&‘ipﬁ Orlff léﬂe"‘ifaé@l%f’es%‘é&ﬁhéé %145% Wil &qual 20
adds the digital fromregister the first

correction FQc#8¥% hﬁ&sgﬁeﬁ&% A& 2% My, be ellmlf!@d:f%? aggi piRiuces a
digital basebn@eneelteecaegﬁlagn@lg@ial w1l atm&yw be-the amplitudeyure 2B-

signal of FREZRECIRY gioPpd trom milrdmlier 341 COBERRIEY the -

~ basel i ne comoadded¢ondition elther gate 17 or 18 when the basellne

10 corrected signal was equal to the baseline reference
value. When rhe baseline corrected'signal_is equal to
zero, multlpller 19 w111 produce an amplltude corrected ‘
signal hav1ng the correct value of zero.

The value for the flrst, second and third

15 correction factors for each magnetore31st1ve head--in a -
disk dr1ve system may be derived in many ways.
Typically the correction factors are generated after the T
magnetoresistive heads have been installed in-the disk
drive system Such that any effect that the electronics

20 in the disk drive system that might-have on the baseline
shift or the symmetry;of'the_analog signal might also be
compensated for. .Generally_a program is written and run
under computer control to obtainlche-first second and
third correccion_factors. A data'patternsis recorded on

25  the magnetic disk, such that the time of the occurrence
of'the positive'peaks, the negative peaks and baseline
values of zero are known The program stores the
baseline reference value in reglster 14 and then
collects a data base of a largehnumber of digital -values

30 at the time when the baseline should have a zero value. -
Then a first correction factor is derived from that data
base by the use of any one of a number of statistically
error analysis technlques to compensate for the baseline
shift in the analog signal. The first correction factor

35 is then stored in reglster 14{ A daca'base consisting

| of a large number of dlgltal values for the positive
peaks is collected and then a second _correction factor
is derived from that data base,-by the use -of any one of



signals will have a value that woul d have been produced 10 by the anal og

to digital convertor 8 if the anal og signal of FIGURE 2B had been
p#ovi ded WO 2818 nal og to digital convertor 8. The BSHEUIPAIAS f set
nmust be corrected before anplitude corrections can be nade.

Conpar ator 16 conpares the baseline corrected: signal on line 40 to

t he baseline reference valge stored, inr g 133 OBPRUS 36.
the baseline cor?ctEBRer of Stapifticaily, enrer £R3 Y?H@ 58S ﬁ@eﬁéféfﬁhce
val ue then compenaaaing thewainpl yendeabe ahélpssisugaabeakslmnea38 to

condition gate 1§%é§ ggsggithe ie&geg ﬁggéegbhg%stggﬁfofh%pg Qn bus 32

fromregister &5 ne
corrected si gnal nusbexsef digitaihwalues §9§ephﬁenﬁ6ﬁéﬁﬁﬁc@eakﬁuésthen

conparator 46 cone&téa SRACEALR & EﬁEQEdcé!rQBéb.% kheeo%7 1150 geRndidd on
gate 17 whereby the th Sgrrectlon actor on bus fron1rg | ster

12 is transferreﬁrGﬂtEh%Es ga;pase, by tﬁﬁlPPﬁlPéra§§ °nPf°Fhé The
corrected signal ofsstatisticaiugl etﬁothanhayehsneebnheqaeee fakue then

t 16 t t f third I | i
35 1 coftRPBeapd Dae, BRPEARURE, OFnEnBSERRE EoPPRELRC B |
signal on bus 40spetbdfhbed 48lues a conpensated digital signal and
to decondi%éon gate Z@hl%f?£38e83§8|EererForme cepreetesd signal is not,

equal to the baseline re en conparator 16 wil|
generate a secondagngtergsistive hegfleuspfs dnsthgadisk Arive’sySEeFoR®% i on

gate 22 to 35 thetf§£§ﬁerséaéné”3hatHHQrQOEbQQE%@1§h9Q&bt@&sb%%e44 from
multiplier 19 onto bua 43 as..a_co

Cocondi {Fon oar obogPed 13 ARv’18°0PrRRE Blaloloban anarees, Ho¥haadh '

corrected the magnetoresistive heads. Of course, if the apparatus
15 of FIGURE 1 had been modified so as not to use either
the second or third correction factor, then that
correction factor would not have to be generated or
stored in RAM 10 for each of the magnetoresistive heads.
While the invention has been particularly shown and
20 described with reference to the described embodiment
therefore, it will be understood by those skilled in the
art that changes in form and detail may be made therein
without departing from the spirit and scope of the
invention. Given the above disclosure of general
25 concepts and specific embodiments, the scope of the
protection sought is defined by the following.
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7 digital signal on busgég’g%ggﬂﬂgé;&ﬁh sel ect ed second or

third j;on_factor now apppad REEDHUS 3 a i

anplitﬁ@ékggi ected signal on bus 44 Flgurerfgﬁgﬁéahﬁ%he anal og

signal of FI GURE ZBlssbeetHaSMe l@dr ect i P_ ‘the anal og signal of FIGURE 2B
It

for asynnetry the anp ude corrected signal w | |
have a val ue t hat prodgﬁggmgy thé ' analog to digital
convertor 8 if the ana og S|gna of = FITGURE:2C woul d had been provi ded
to the analog to 10 digital convertor 8. o It has been found
that many nmaghledorsi Slaimedepds produce an asymetrical signal where
either the positive ‘or negative peak of the asymmetrical signal has

t he correct anplitude and does not have to be corrected. In 15

such a chse the colrectAnnapparatusoforheompensanlng fbe asymmetry
asymet r4 cal I rigct.a d enwane and
Lo oS S e B0, 5874 el b4 B8l eneraelniE
AIterna13velymag$e%9¥eﬁ%§ﬁéY%rB§$§tFveahéaag fdxiveesyspem WBE§E gritde

system had poggyrmer Peaks Qélahana%gesignal is #APthbUderiher no second
correctlon factor would have t e stored in RAM 10, FIGQJRE 1 woul d

be nodi f?ed p§oSitive B%?E?lﬁﬁgrE§9§FéVe1@e§hl gat 8218, apaRgr §£8P246 woul d
not genegate hireihgraifsepent amplooddej osagdt app8rattie cdmprisfingst state

of the third S'gna£1¥QF'gegﬁsgfggrQEEQr&QQHg a baseigﬁebéggreg%eﬁorrECted

signal was either equa

signal from said analog signal where sa1d baseline '

S corrected s1gnal 1s equivalent to sald analog signal
10 compensated for said baseline shlft, and
11 " second means for generating a'compensated signal
12 from said baseline corrected 81gnal where said
13 compensated szgnal has positive and negatlve peaks of
14 the same amplltude and no basellne shifc. '

1 2. An apparatus for generating a digital

2 compensated 51gnal derived from an analog s1gnal

3 generated by a magnetores1st1ve head in a magnetlc

4 memory system where sald analog 51gnal has a baseline

5 Shlft and has asymmetry in the form of positive peaks

6 and negatlve peaks in said analog 51gnal.hav1ng

7 different amplitudes, said apparatus comprising:

8 baseline correction means for generating a digital
° baseline corrected signal from said digital signal where
10 said baseline correction signal is said digital signal
11 corrected for said baseline shift in said analog signal;
12 and o '
13 asymmetry correction means for generating said
14 compensated signal from said baseline corrected signal
15 such that said compensated digital signal will have a
16 specified absolute value whenever said digital signal
17 was derived from either said positiye peak or said

18 negative peak in said analog signal.
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greater t han the basel i ne reference sigmnat ﬁ ¢ second state of
the third signal would bé generated \AheWSSHEErHA éf?fseline corrected
stgnal waWO6H818P t hermracuat Hssmeﬁfkeﬂ%d %’éf‘g? t hani{t he PETEIS9HE6212

reference signal. nagnetoresrstrve heads in the disk
drive system ha ks of tHA& correct anplitude then
no third correction fa uI ave to be stored in RAM 10. FI GURE

1 would be nodified by deleting register 35 12 and gate 17. Conpar at or
16 woul d nat generate3the The appaeaaﬁd siﬁguah:.mozcenéh:emnseaaebh‘éeltﬂme

first state, of he thir nal .woul d be generated when the baseline
corrected s%gnalcﬁﬁge%érﬂ%rmsﬁﬂﬁlc 8P5FSF§SS than the WO 96/ 18189
PCT/ US95/ 16212 a fourth register for stéring a dhgeewlnélrst

reference s dnal cpfetbioRCeRBos! 268 BbrklBring rnblbidashalgh L Be

generated when th rrecte ot —erther equal
or |l ess thah in $%%db%%%lP§esiﬁﬁélené§ds|gnal 5 Finally, if

the baseling reference valaﬁ ¥@8ercgd?! generathf zgggdrgggegqbgs 21 and 22
may be elim nated and t ated di, ?

onpe al ways
be-the anpl{tud c°rre°t%§r?e€F§ﬁ EYgﬁaalFﬁoﬁ? IFFHPr %9 eé&ﬁﬁerator 19
woul d condi8ion ebthectijehesignal £8 shted thgibalekigfallWherebyr eatied

signal -was gqualpl 0. NG, DASELLOEHCLELEA  has a value that said digital

10 signal would have had if said analog signal did not have
i1 said baseline shift,

1 4. The apparatus of Claim 3 wherein said

2 asymmetry correction means comprises:

3 a first register for storing a digital second

4 correction factor for modifying the absolute value of

5 said baseline corrected signal to said specified

6 absolute value when said baseline corrected signal was

7 derived from said digital signal which was derived from

8 said positive peak of said analog signal;

9 a second register for storing a digital third
10 correction factor for modifying the absolute value of
11 said baseline corrected signal to said specified
12 absolute value when said baseline corrected signal was
13 derived from said digital signal which was derived from
14 said negative peak of said analog signal;
15 a third register for storing a digital reference
1l baseline reference value;
17 a selection means for providing to a multiplier
18 said second correction factor if said baseline corrected
19 signal was greater than said reference baseline signal
20 or said third correction factor if said baseline
21 corrected signal was less than said reference baseline
22 signal; and _ :
23 said multiplier for generatlng a digital amplitude
24 corrected signal by multiplying said baseline corrected
25 signal by either said second correction factor or said

K] 0 R



value. Wen the baselTne corrected signal is--equal to zero,

mul tiplier 19 V\Af| | TisGakeCItas Been®aplhded ide _corrected  signal having the
corre of zer T flor the fi and

thir dc‘&’?ﬁ)Jl correcti E'llllletﬂ!l}“l m“ ear?,dggaéﬁgt or esi st i vgézﬁgasg?ﬁggwa

di sk drive system na ved:+n , Typically the
correction factors are generated after t he - magnet or esi stive heads
have begn i nsirpldetdrredtonli Sdctor as skieeteqsvensaidhseébatthoy ef fect
that the electronics 20 in the disk drive systemthat m ght-have on the
basel i e meangift or the symmetry-of the anal og signal mght also be
conpensat ed forI Gbngrally a programis witten -and run under
conput er, control to obt C sang - ird correction
factors.®' A data p%’tter'?lljl?sé c%é%&% 34 @g% 14 ﬁheﬁglg%e??%adl sk, such-t hat
the tineof t$electiondneans Comprb$e$he p05|t|ve peaks, the negative peaks

and basejine a aadlﬁ@fae)&rzzﬁéangreokng@ﬁeraaﬂﬁgpaogiegtsbsagﬁan he
basel i ne reference value in i ster ts a d%ta

base of & | areemh #id Eﬁsﬂ1b?gaF°r¥§FE§§ skﬂnafa%stﬂﬁe?ﬁﬁﬁ &ﬁgﬁ fid

basel i nes shoubglsdBiRe arécepenobUgignal, a beond Sigaslcwhemcsadd factor is
derived fromthat. da

t-h
statisti aIIybasellnee??ﬁfe553$y§f§n cﬁﬁlgégg %ggggﬁ%gﬁsgésg%g#gPﬁr Of
basel i ne7 refehencei aighalanal 6§rstgatate Pheaf thirdcsignaldi yhepact or
35 | Sg thenoiigrﬁgséPlﬁégbﬁkﬁ cléd sﬁgﬂﬁlalgaéﬁuﬁQ”Ebsbhﬂa baselinefl a

| ar ge nunber I git val ues ositive kg 1. Qollipted
and then9a setefgreBeeesignal f&E@oP second P§aB§rP§eﬂaFFoﬁPﬂﬁQt g3 base

by the yge of yBaM 88€dObaseline corrected 51gnal is not equal to said

11 reference basellne ‘signal;
12 a first multiplexor for providing to said
13 multiplier said second correction factor in response to
14 said first signal ahd said third correction factor in
15 response to said second signal; and
16 a second multiplexor for providing said baseline
17 corrected signal as said compensated signal when said
18 comparator generates said first state of said third
19 signal and said émplitude corrected signal as said
20  digital compensated signal when:said comparator
21 generates said second state of said third signal.
1 - 6. The apparatus'of Claim 3 wherein said
2  asymmetry correction means comprlses.
3 " a second register for storlng a dlgltal third
4 correction factor for modlfylng the absolute value of
5 said baseline corrected signal to said specified
6 absolute value when said baseline corrected signal was
7 derived from said dlgltal signal which was derived from
8 said negative peak of said analog 91gnal
9

a third register for storing a dlgltal reference

10 basellne reference value;

11 a selection means for prov1d1ng to a multiplier

12 said third correction factor if said baseline corrected
13 signal was less than said reference baseline signal; and
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MD 96/ 18189 —_— ’ ! CT/ US95/ 16212
for

9 a nunber of gghesttuasat For, o aeENst t echni que
conmpens atWag6i#i& anpl ﬁm a ?ﬁ{)ﬁﬁl t |.y@cg@eaks 0 a CEW@E#’W&

val ue. A data base cons rge er of digital values for
t he negative peaks is lected and t Fén a thlrd correction factor is

derived fromthat_ dat the n

of statisti%all y er r gt Hhdl ‘i/@fjspafle%ﬁ er"fé:?ag{n& 4 Sggleélﬁsa{ﬂ?ng ?ﬁe
anpl i t ude 1 trmnamgﬁnteda$Egmaitbytmmltlplylngpsendlbdsehiu@ cogrected
Thi s procgr re ig ri“%hi&rtﬁ@fg correcE§SﬁefQE€§f5£éVﬁeﬂSéQeH559 in

t he di sk lve sy first, second and third correction
factors arll Salsdcﬁ%%?@?ﬂ-%l\?f@%n%t t he desi gnated address for each of

t he magnetoresi stive heads. O course, if the apparatus 15 of FIGURE 1
had been nodified so as not to use either the second or third
correction factor, then that correction factor would not have to be
generated or sTor edThe appatatisrofaChadh Ehwheughst saddi stive

heads t Y s been particularly shown and 20
descrlbed\&tr1r%§%§%% Eg?ﬁg g % %Q% enbodi ment therefore,_ it
wi || be und®rstood byat¢mmpag«toremeanStﬁer generaéipgtﬁa§e€ﬁﬁﬁgéégpﬁ1form

and detail jmy bghdRdg,18€p85811ine cor%b&ﬁ@&tsdgﬁaltthlEéQWthEﬁ spid t and
scope of the i nvention. G ven,the_abov

scl osure Eggrgl 25
concepts ardl speeaselinpnrafRERRSe FhEuRLepe SfiTPReState of pFo ¢t fon
sought is definegidyal hehénl baviingaseline corrected signal is equal to

7 or greater than said baseline reference signal and a

8 second state of said third signal when said baseline

S corrected signal is not equal to or greater than said
10 reference baseline signal;
11 a first gate for providing to said multiplier said
12 third correction factor in response to said second
13 signal; and
14 a second multiplexor for providing said baseline
15 corrected signal as said compensated signal when said
16 comparator generates said first state of said third
17 signal and said amplitude corrected signal as said
18 digital compensated signal when said comparator
19 generates said second state of said third signal.

1 8. The apparatus of Claim 3 wherein said

2 asymmetry correction means comprises:

3 a first register for storiéé_a digital second

4 correction factor for modifying:éhe absolute value of
5 said baseline corrected signal to said specified

6 absolute value when said baseline corrected signal was
7 derived from said digital signal which was derived from
8 said positive peak of said analég signal;

9 a third register for storing a digital reference
10 baseline reference value; _ﬂ“

11 a selection means for proﬁiding to a multiplier
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10 —_ CLAINB 1. An appar at us

for generatlng a @m %gQGMed3§F§ﬁ | derived froman anal og si gnal
m a_nld_rlﬁgnagnet iC nenor%{ﬁl%gsﬁgél\ynere said;

gener atgg yﬁ §9h
anal og S|gn - ’ as asynmetry in of
posi tive peaks and |ve peaks in sajgd anal og signal having different

anplitudes, said apparatus conprising: a converting means for
converthpg salsalan%le%na EHRrddiiom ﬂacqsdxallslémi bERIAS | Wl Pe$téd €S Of
digital sanp es; processi n neans roceSS|n ach of, said.
di gi t al Sanpl @é‘gﬂ?tlow&sc&?ﬁé‘ﬁ:se&% ‘{e ’tri‘%gsjs%‘??'Jes of
conpensated samd es formsaid conpensated S|gnal sald conpensat ed si gnal
vesar R 1 en BREAR A o Pl A STt AL o
corrected signal by multiplying said baseline corrected
17 signal by said second correctlon-factor.
1 9. The apparatus of Clalm 8 whereln said
2 selection means comprises:
3 a comparator means for generating a second signal
4 when said baseline corrected signal is less than said ‘
5 baseline reference s1gnal a first state of a third
6 81gnal when said baseline corrected 51gnal is equal to
7 or less than said basellne reference signal and a second
8 state of said third slgnal when said baseline corrected
9 signal is not equal to or less than sald reference
10 baseline s1gna1- '
11 a second gate for prov1d1ng to said multiplier said
12 second correction factor in response to sald first
13 signal; and
14 a second multlplexor for prov1d1ng said baseline
15 corrected signal as said compensated s1gnal when said
16 . comparator generates said first state of said third
17 s1gna1 and said amplltude corrected slgnal as said
18 digital compensated signal when said comparator
19 generates said second state of said third signal.
1 10. The apparatus of Clalm 3 wherein said
2 asymmetry correction means comprlses'
3 a ‘irst reglster for storlng a dlgltal second
4 correct: on factor for modlfylng the absolute value of
5 said baseline corrected 51gnal to said . specified
6 absolute value when said basellne corrected signal was
7 derived from sa1d dlgltal s1gnal which was derlved from
8 said positive peak of said analog s1gnal '
9 a second register for storlng a d191ta1 third
10 correction factor- for modlfylng the absolute value of
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digitised positive and negatlve peaks of defi-ned absolute digital values,
and said processing nedhgShe H@sRel%ﬂi mﬁh tsel i ne correction neans
responsi vva 9$/1818%i gi t al E d convdrting neans BQGYUYSAEHALIing a
di gital baseline correct sai gltal sanpl e; and

asynmetry correction neans for generatlng sdi® digital conpensated signal
fromsaid baseline corrected sanpl es such ,that said digital ensat ed

si gnal mnI¥1haveséldr€§§€Eﬁp§e°§§€€FFP§dS&E§6 ut® §ﬁﬁgesﬁﬁ§ﬁg&g5 sai d

di gL tal sigpal \Aia‘ﬁsdﬁﬁtéelﬁaﬂ.ﬁgﬁwaenhealldsbaéemdmlet coerpetledosigaiad wegati ve
peak in said anal.o Lgn and_n asel i shift. . T of
claim1l, grelndg egaggP néa&§raé8% gﬁgac %%%Psggﬁ AR ARRE Feish a
fourth register éaidsnegangva gkt alf Eadﬁtavaﬁpecsﬁanaﬂactor for

correcting, %he sai d basekwa §'E8§.Et%§5?_%5:a%%@r‘i"nbhat ke gTRaNeLiERTerider

head genera ing said ana
baseline value of zero;

17 a selection means for providing to a multiplier
18 said second correction factor if said baseline corrected
19 signal was greater than said reference baseline signal
20 or said third correction factor if said baseline
21 corrected signal was less than said reference baseline
22 signal and either said second or said third correction
23 factor when said baseline corrected signal was equal to
24 said reference baseline signal; and
25 said multiplier for generating said digital
26 compensated signal by multiplying said baseline
27 corrected signal by either said second correction factor
28 or said third correction factor as selected by said
29 selection means.
1 11. The apparatus of Claim 10 wherein said
2 selection means comprises:
3 a comparator means for generating a first signal
4 when said baseline corrected signal is greater than said
5 baseline reference signal, a second signal when said
6 baseline corrected signal is less than said baseline
7 reference signal and either said first or said second
8 signal when said baseline corrected signal was equal to
9 said reference baseline signal; and
10 a first multiplexor for providing to said
11 multiplier said second correction factor in response to
12 said first signal and said third correction factor in
13 response to said second signal. '
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an adder for generating said baseline corrected sanple by adding said
digital correction factor to said digital sanple whereby said baseline
correct edveasmsi89 has a value that said digital sanpl e wuPCGT/US¥IMEY | f
sai d anal og signal did not have said baseline shift. 3. The appar at us
of claim1l1l or 2, wherein said asymmetry correction nmeans conpri ses:

a first register for storing a digital second correction factor for

nodi fying the absolute value of said basik%ne corrected sanple to a first
speci fied absol ute val ue when said baselt corrected sanple was derived
fromsaid digital sanple which was derived fromsaid positive peak of said
anal og signal; a second register for storing a digital third
correction factor, for difvina the absolute value of said baseline

corrected sanpl edflo sel V8l ue aijd baseline
T veg ?r o| zsalitgq:f?gl@t om deri ved
Lof said analog signall;

corrected sanple
from sai d negativel peak a third register for

storing a digital yeference baseline v a selectlfy means for

sel ecting said secﬁad_sohﬁﬁélr%ﬁ hacta §217°3' ”Ji‘s@ALr'ée 18

—+
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corrected sanple was greater than said reference baseline value or said
third correction factor if said baseline corrected sanple was | ess than
sai d ref emsne18i8%sel i ne val ue; and a multiplier forPGRPSHIAG a
digital anmplitude corrected sanple by nmultiplying said baseline corrected
sanple; by either said second correction factor or said third correction
factor as selected by said sel ection neans.

12 4, The apparatus of claim3, wheregih said sel ection neans
conpri ses: a conparat or neans for géﬂerating a first signal when
said baseline corrected sanple is greater than said reference baseline
val ue, a second signal when said baseline corrected sanple is |less than
said reference basélipe value, a first state of a third signal when said
baseline corrected sapple isypequal to said refergnce baseline value and a
second state of said third ¢ gnal when said basgl\ne corrected sanple is

not equal to said
0 — \/_, v
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reference baseline val ue; a first neans for providing to said

mul tiplier said second correction factor in response tq_said first '&ignal
and said third correction factor in response to said sedopgs t—and
a second neans for providing said baseline corrected sa FE’@E@E&E SHEET
conpensated sanple when said conparator gefferates saidjf§rst state o aj d
third signal and said anplitude corrected sanple as safd] c@PFEmugyy
sanpl e when sai d conparator generates said second statp pf said third
si gnal . 5. The apparatus of clain1lcg%H§h9in12, wherern sard—=asy tiry
correction neans conpri ses: a s€ register r.storing a
digital third correction factor associated with the nagnetoresistive head
generating said anal og signal where said digital third correction factor
will modify the abﬁﬁ'a%f;@raiﬁ@'fb&egéﬁéraﬁﬁgq d?@éa@lcbﬁgexfsafea%ﬁgxﬁﬂd&wmlﬁomn%mg
second specified absolute val'ue when said baseline corrected sanpl e was
derived from §@iall gefibirgiell By aSaidlefOrditvE heasd inle friaFﬁ‘@ﬁd‘ mefosasydtene gatieviaidoeak
of said anal og signal; athird register tor storing a digital

ref erence basslalogesigrl hes a baseline shift and has asymmetry in the form of positive peaks and

negative peaks in said analog signal having different amplitudes, said apparatus
comprising:

a converting means for converting said analog signal into a digital signal
comprising a series of digital samples;

processing meané for processing each of said digital samples into a compensated
sample where the resulting series of compensated samples form said compensated signal,
said compensated signal being a digitised representation of said analog signal
compensated for baseline shift and asymmetry where said compensated signal has
digitised positive and negative peaks of defined absolute digital values, and said
processing means includes;

baseline correction means responsive to a digital sample from said converting
means for generating a digital baseline corrected sample from said digital sample; and

asymmetry correction means for generating said digital compensated signal from
said baseline corrected samples such that said digital compensated signal will have a
respective specified absolute value whenever said digital signal was derived from either
said positive peak or said negative peak in said analog signal and no baseline shift.

2. The apparatus of claim 1, wherein said baseline correction means comprises:

a fourth register for storing a digital first correction factor for correcting
the said baseline shift associated with the magnetoresistive head generating said analog
signal;
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AENDED SHEET



o

a selection neans for selecting said third correction fac
! | FMM@MT SHEET

baseline <corrected sanple is less than said reference ba
18 a multiplier for generating a digital anplit corrected
sanple by nultiplying said baseline corrected sanple by Sal d 0 BiFEB 1997
correction factor as selected by said sel eélion neans. 6. The
apparatus of claimb5, wherein said selection nmeans conpri
conparator means for generating a second signal when said basellne

d I I h
S?r;ff?f{ﬂ 3"5 Wb ey Esef'f‘qf%aé% qdawﬁﬁ‘aisgin'a%&ré% el ol V2 uiifing B i > 2 ©
reater an sai i
T ra S gnal Reidn oL s Al EhalE Wil nla Rl onRtah Suftbistia d

value that said digital sample would have had if said analog signal did not have said

a

baseline shift.

3. The apparatus of claim 1 or 2, wherein said asymmetry correction means
comprises:

a first register for storing a digital second correction factor for modifying the
absolute value of said baseline corrected sample to a first specified absolute value when
said baseline corrected sgl;nple was derived from said digital sample which was derived
from said positive peak of said analog signal;

a second register for storing a digital third correction factor for modifying the
absolute value of said baseline corrected sample to a second specified absolute value
when said baseline corrected sample was derived from said digital sample which was
derived from said negatiire peak of said analog signal;

a third register for storing a digital reference baseline value;

a selection means for selecting said second correction factor if said baseline
corrected sample was greater than said reference baseline value or said third correction
factor if said baseline corrected sample was less than said reference baseline value; and

a multiplier for generating a digital amplitude corrected sample by multiplying
said baseline corrected sample; by either said second correction factor or said third

correction factor as selected by said selection means.
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greater than said reference baseline val ue; a first neans for

‘providing to said nultiplier said third correction factor ijr——respense—to
sai d second signal; and a second neans for providi ngﬁfﬂvﬂ MENe SH

corrected sanple as said conpensated sanple when said conparfat or generatey

said first state of said third signal and gaid anplitude correetz‘eplEgagg#e
as sai d conpensat ed sanpl e when said conparator generates isgdid second

state of said third signal. 7. The apparatus of clai m|l ‘et—etai-r2
wherein said asymetry correction nmeans conpri ses: a first

register for storing a digital second correction factor assocClated Wwththe

magnet or esi stive head generating said anal og signal where said digital

second correét i on Theappartugiof clafp di Mheraie &b selection Means<opiprises:d basel i ne

corrected sanple to a first specified absolute value when said baseli.ne
§ sigathpyiien i bae

corrected sanpl e REOTPSFAUSHEINS SPR SSREERUAE &

cogErtfed

fromsaid positive pea %1; saiddre?nal 0

sample 1s greater than sai erence%ageilﬂgz%flaiue, a second signal when said baseline
corrected sample is less than said reference baseline value, a first state of a third signal
when said baseline corrected sample is equal to said reference baseline value and a
second state of said third signal when said baseline corrected sample is not equal to said
reference baseline value;

a first means for providing to said multiplier said second correction factor in
response to said first Sigt.l;ll and said third correction factor in response to said second
signal; and

a second means for providing said baseline corrected sample as said compensated
sample when said comparator generates said first state of said third signal and said
amplitude corrected sample as said compensated sample when said comparator generates

said second state of said third signal.

5. The apparatus of claim 1 or claim 2, wherein said asymmetry correction means
comprises:

a second register for storing a digital third correction factor associated with the
magnetoresistive head generating said analog signal where said digital third correction
factor will modify the absolute value of said baseline corrected sample to a second
specified absolute value when said baseline corrected sample was derived from said
digital sample which was derived from said negative peak of said analog signal;

a third register for storing a digital reference baseline value;

a selection means for selecting said third correction factor if said baseline

corrected sample is less than said reference baseline value; and

L s



14 athird register for storing a digital reference baseline
val ue; a selection neans for selecting said second_correction

factor if said baseline corrected sanple is greater than [sqeg AGWENENSEEET
di e ‘

basel i ne val ue; and a multiplier for generating a

anplitude corrected sanple by nultiplying sai d basel i ne dor

rected sanpl e

by said second correction factor. 8. The apparatus of} dl B h FEB

wherein said
generating a

sel ection neans conpri ses: 13 a conpar atjor|_neans for

second signal when said baseline corrected ganple is |ess

than sai d baseline reference value, a first state of a thi ld-sigral_when

sai d basel i
reference val

ne corrected sanple is equal to or less than said baseline
ue and multiplige forrgenerating adfigitad mmplihidedosiegied Isamplerbysaildiplying

baseline corrected sanple is not equal to or | ess than said baseline

ref erence val

s34 baseline correcteds sapple g gaid thied corFestipaifanior @5 sslectedhy saidrselestion

sai d second crggatn(asction factor in response to said first signal; and

6. The apparatus of claim 5, wherein said selection means comprises:
a comparator means for generating a second signal when said baseline corrected

sample is less than said baseline reference value, a first state of a third signal when said

baseline corrected sample is equal to or greater than said baseline reference value and a

second state of said third signal when said baseline corrected sample is not equal to or

greater than said reference baseline value;

a first means for providing to said multiplier said third correction factor in

response to said second signal; and

a second means for providing said baseline corrected sample as said compensated

sample when said comparator generates said first state of said third signal and said

amplitude corrected sample as said compensated sample when said comparator generates

said second state of said third signal.

7.

The apparatus of claim 1 or claim 2, wherein said asymmetry correction means

comprises:

a first register for storing a digital second correction factor associated with the

magnetoresistive head generating said analog signal where said digital second correction

factor will modify the absolute value of said baseline corrected sample to a fif'st specified

absolute value when said baseline corrected sample was derived from said digital sample

which was derived from said positive peak of said analog signal;
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conpensated sanple when said conparator generates said first
third signal and said anplitude corrected sanple as said co
sanpl e when sai d conparator generates said second state of sgid t
si gnal . 9. The apparatus of claim 1l orl4claim2, wherein [
correction neans conprises: a first register for stofing a
second correction factor associated with the magnetoresistiv
generating said anal og signal_ where said dl%lta| second-orrection factor
will nodify the abddit egisiarfer serinmp digitab eterencebaselins wuganpl e to a first

specified absolute value when said baseline caorrected sanple i s derived
fromsaid digital & tion means for selecting said second correction factor if said baseline

15 whi o wag, dorl Gl ofd R SALAROSH LGRSt Rling Bl 33 00 ST 0nal:

a multiplier for generating a digital amplitude corrected sample by multiplying

said baseline corrected sample by said second correction factor.

8. The apparatus of claim 7, wherein said selection means comprises:

a comparator means for generating a second signal when said baseline corrected
sample is less than said basehne reference value, a first state of a third signal when said
baseline corrected sample is equal to or less than said baseline reference value and a
second state of said third signal when said baseline corrected sample is not equal to or
less than said baseline reference value;

a first means for providing to said multiplier said second correction factor in
response to said first signal; and

a second means for providing said baseline corrected sample as said compensated
sample when said comparator generates said first state of said third signal and said
amplitude corrected sample as said compensated sample when said comparator generates

said second state of said third signal.

9. The apparatus of claim 1 or claim 2, wherein said asymmetry correction means
comprises:

a first register for storing a digital second correction factor associated with the
magnetoresistive head generating said analog signal where said digital secondcorrection
factor will modify the absolute value of said baseline corrected sample to a first specified

absolute value when said baseline corrected sample is derived from said digital sample
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¢
a second register for storing a digital third correction factor associ ated
with the magnetoresistive head generating said anal og signal where sSal.dee
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a third register for storing a digital reference baseline value of zero;

a selection means for selecting said second correction factor if said baseline
corrected sample is greater than said reference baseline value or said third correction
factor if said baseline cor;'ected sample is less than said reference baseline value and
either said second or said third correction factor when said baseline corrected sample was
equal to said reference baseline value; and

a multiplier for generating a digital compensated sample by multiplying said
baseline corrected sample by either said second correction factor or said third correction

factor as selected by said selection means.

10.  The apparatus of claim 9, wherein said selection means comprises:

a comparator means for generating a first signal when said baseline corrected
sample is greater than said reference baseline value, a second signal when said baseline
corrected sample is less than said reference baseline value and either said first or said
second signal when said baseline corrected sample was equal to said reference baseline
value; and

a first means for providing to said multiplier said second correction factor in

response to said first signal and said third correction factor in response to said second

signal.
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54 Titleyt/\PPARATUS FOR COMPENSATING FOR NON-LINEAR CHARACTERISTICS OF MAGNETORESISTIVE HEADS
(57) Abstract

An apparatus that compensates for the asymmetry and the baseline shift in the signal generated by a magnetoresistive head. The
apparatus stores a first comection factor for the baseline shift, a second comection factor for comrecting the amplitude of positive portion
of the signal and a third correction factor for correcting the amplitude of negative portion of the signal. The first comection factor for
correcting for baseline shift is added to the signal generated by the magnetoresistive head to generate 8 baseline corrected signal. The
baseline corrected signal is then monitored for positive and negative excursion from the baseline and the positive excursions are multiplied
by the second correction factor and the negative excursions are muitiplied by the third correction factor for generating a compensated signal.




