greater than previously expected with the addition of several ohnms to the
resi stance over the life of the device. Thus, a design that is too close to
the ligit at manufacture may induce a saturation in the anplifier as the

resi stance increases |late in product |i¥e, causing significant performance
l oss. SUMVARY OF THE INVENTION It is an object of the present invention to

anel i or akEaRNhAT préRicusly sxpeitawitiae Mdition of several ohms to the resistance over
the life of the device. Thus, a design that is too close to the limit at manufacture may
induce a saturation in the amplifier as the resistance increases late in product___life, causing
significant performance loss. e
SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one ormore disadvantages of
the prior art. . .

According to one aspect of the invention there is dlsclosed in a magnetic data
storage device having data recorded in tracks on a medla surface and including at least
one magnetoresistive (MR) transducer read heads, the method of adaptively controlling
the read head bias current comprising determrmng an optimized bias current value for
each MR head; storing said optimized bias current values; supplying the active MR head

with a bias current in accordance with the stored value; periodically redetermining said

optimized bias current value for eachMR head; and revising the stored bias current
values to correspond with the redetermmed optimized bias current values.

According to another aspect of the invention there is disclosed in a magnetlc data
storage device having data r. ':orded in tracks on a media surface and including at least
one magnetoresistive (MR) transducer heads, wherein an optimized bias current value is
stored with respect to each MR head/media component combination, the method of

o/ adaptively controlhng the read head bias current comprising supplying the active MR
head with a b1as current in accordance with the respective stored bias current value;
periodically'redetermining the optimized bias current value for each of the plurality of
MR heads, and revising said stored bias current values to correspond with the
redeter_rntned optimized bias current values.

- According to still another aspect of the invention there is disclosed a magnetic disk
data storage device comprising at least one magnetic disk storage medium; at least one
magnetoresistive (MR) transducer read head for readmg data stored in tracks on the

-* surface of said at least one e disk medlum means for determlmng optlmlzed values of bias



the prior art. According to one aspect of the invention there is disclosed
I n a magneti c data storage device having data recorded in tracks on a nedia
surface and including at | east one magnetoresistive (MR) transducer read
heads, the nmethod of adaptively control3d ng the read head bias current
conpri si ng determ ni ng an opt| m zed bi as, current vaI ue for each NR head

value(s) of bias current; means for applying a bias current to the active MR read head in
accordance with the stored bias current values for that head; and means for lrrx{pklng said
means for determining optimized values of bias current on the occurrer,re_je"'_—*-ef. the event,
whereby the stored optimized bias current values are updated with thepresent optimized
bias current values upon each occurrence of said event. - =

According to still another aspect of the invention there 'i:e:"'ﬁisclosed a magnetic disk
data storage device comprising at least one rigid dlsk magnetlc storage medium; at least

one magnetoresistive (MR) transducer read head for readmg data stored in tracks on the

surface of said at least one storage medium; s for determining optimized values of

bias current for each of said at least one MR read heads based on selected parameters;
means for storing said opt1m1zed values of bias current; means for applying a bias
current to the active MR read head in accordance with the stored bias cutrent value for
that head; and means formvokmg said means for determining optimized values of bias
current upon the occurrence of an event and altering the bias current value applied to
said head in accorﬂénce therewith.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic side elevation, partially broken”



with.a bias current in accordance wth the stored value; periodically
redetermning said optim zed bias current value for each MR head; and
revising the stored bias current val ues r correspond with the redeterm ned
optim zed bias current values. According To another aspect of the invention
there is disclosed in a magnetic data storage device having data recorded
in tracks on a nedia surface and incl \(ciLApMS8t | east one magnetore3| stlve
(MR transducer heads, wherein an optimzed.bias-current value is o
1.7 Th'a.magnetic: data. storage device having data récordéd in tracks on a media surface

and including at least one magnetoresistive (MR) transducer read heads, the metho’d of
adaptively controlling the read head bias current comprising: -
determining an optimized bias current value for each MR head;
storing said optimized bias current values; L
supplying the active MR head with a bias curreut in accordancew1th the stored value:
periodically redetermining said optimized bias current valuefor each MR head; and
revising the stored bias current ualues to correspon(_l.__v'vith the redetermined optimized
bias current values. . N
2.  The adaptive control method of claim 1 whereiﬁ..s':ard step of storing bias current valuesl
comprises storing said values on a disk media surface and said method further comprises the
step of transferring said bias current values from disk storage to random access memory

during the power up sequence of the dev1ce

3.  The adaptive control method 0 cla1m 2 wherein said step of supplying the active MR
head with a bias current comprlsec accessing the bias current value in said random access
memory on the occasion of each head switch command and supplymg a bias current in
accordance with the stcr_ed val_ue.
4. Ina magnetic"'data storage device having data recorded in tracks on a media surface
N\ and including atleast one magnetoresistive (MR) transducer heads, wherein an optimized
bias current"'"value is stored with respect to each MR head/media component combination,
the method of adaptively controlling the read head bias current compnsmg |
supplymg the actlve ‘MR head with a bias current in accordance with the respective
st_or_ed bias current value;
. periodically redetermlmng the optrmlzed bias current value for each of the plurahty of

MRheads and -



stored with respect to each MR head/ nedi a conponent conbi nation, the nethod
of adaptively controlling the read head bias current conprising supplying
the active MR head with a bias current ijgaccordance with the respective
stored bias current value; periodically redetermning the optinized bias
current value for each of the plurality of MR heads; and revising said

st or ed- bi-as: cuevising. saldilstlosal bias currems saties tovcornespbmd deheu'eﬂe(mmqu optlmmdd'

bi as curient val ues.
bias current values.

5. The adaptive control method of claim 4 wherein said data storage dev1ce haslsald
optimized bias current values stored on a disk media surface and further comprlsmg the step
of transferring the bias current values from the disk surface to active stor_ag_e within said
storage device during the power up operation. | ” |
6. The adaptive control method of claim 4 wherein the step of :.-:--:‘iiedetermining the
optimized bias current values is invoked after ascertaining that a _pfeﬁetermined period of
power on operation of said device has elapsed since the E:"':'i.mmediately preceding
reoptimization step occurred. ¥
7. A magnetic disk data storage device comprising

at least one magnetic disk storage medium: .

at least one magnetoresistive (MR) transducer read head for reading data stored in
tracks on the surface of said at least one disk medlum,

means for determining optimized valuesofblas current for each of said at least one

MR read head:

means for storing said optimized valiié"(s) of bias current;

means for applying a bias currenf ‘to the active MR read head in accordance with the

stored bias current value for that head and

N\ means for invoking sald__ means for determining optimized values of bias current on the
occurrence of the event, whereby the stored optimized bias current values are updated with
the present optimized b_ie;!.-derrent values upon each occurrence of said event.
8. - The magnetie-j’ciiiiélgc data storage device of claim 7 wherein said event comprisee a
predetermined duratlon of power on operation of said storage device subsequent to the
immediately p_rier optimization sequence.
9. The"-.magnetic disk data storage device of claim 7 wherein said means for storing

optimized values. of bias:current ‘comprises.storing ‘said optimized values on a disk surface



According to still another aspect of the invention there is disclosed a
magneti c di sk data storage device conprising at | east one magnetic disk
storage nedium at |east one magnetoresigjive (MR) transducer read head for
reading data stored in tracks on the surface of said at |east one disk

medi um means for determ ning optimzed val ues of bias '

“portion ¢ontaining ‘device Conirol information and said device further comprises means for-

transferring said optimized values of bias current from the disk surface storage to rantidm
access memory within said device during the power up proceduse. |
10. The magnetic disk data storage device of claim 7 wherein said means fo;.défermining
optimized values of bias current comprises a general error measurement c1rcu1t which is
invoked for bias current optimization during the first idle period following _'t'he. occurrence of
said event. | o
11. A magnetic disk data storage device comprising

at least one rigid disk magnetic storage medium;

at least one magnetoresistive (MR) transducer read headfor reading data stored in

~ tracks on the surface of said at least one storage medium;
means for determining optimized values of blascurrent for each of said at least one
MR read heads based on selected parameters; _ .
means for storing said optimized values ofblas current;
| means for applying a bias current tothe active MR read head in accordance with the
stored bias current value for that head,and
means for invoking said méaﬂ;é'.for determining optimized values of blas current upon
the occurrence of an eventand altering the bias current value applied to said head in
accordance therewith. |
G, 12. The magnetic dlskdata storage device of claim 11 wherein said event comprises a read

error condition. .

13. The mgg_#iéfic disk data storage device of claim 12 wherein said means for storing
optimized Values of bias current comprises storing said optimized values on a disk surface
portion containing device control information and said device further comprises means for
trgnSférﬁng said optimized values of bias current from the disk surface storage to random

‘access memory within said device duting the power up procedure.. .
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ldurlng the execution

Pigure n’ 1.
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INDIVIDUAL MR TRANSDUCER HEAD/DISK/CHANNEL
ADAPTIVE BIAS CURRENT SYSTEM

A method and apparatus is discloSed for adaptively
controlling the biasing current appii d to magnetoresistive
(MR) read heads within a magnetic disk drive to provide
optiiized bias for each head/disk/channel - component
combination. An optimized bias current for each head is
ascertained and stored onJ_}erdisk surface at the time of
manufacture. During each: ower up operation the values are

ccess memory which is accessed
£ each head switch command to apply
bias current in accordance with the optimized value to the
active MR head. Periodic reoptimization and updating of
the stored Valuesgfé effected by general error measurement
circuitry that fdfms a part of the device control system

transferred to random

and 1is 1nvoked to perform the reoptlmlzatlon upon the
occurrence of an event such as a predetermlned duratiom of
power on operatlon subsequent to the last reoptimization
procedureé”




