Met hods and apparatus are provided for overwiting data in a probe-based
data storage device (1) wherein data is represented by the presence and

absence of pits fornmed in a storage surface (4) by a probe of the device.
| nput dat aZ)iIETERNATIONAOMHLISBIUbNtPHBEISBmmHEPIA’iFEEF QIOPERGTIONITRESINUE@CR | N

t he coded

of the corrpf1

Overwrite

coded i nput dat

o iR @*?&

assunming a

then the f
t he coded
bit of

coded i (ﬁ]d ggtera%ﬂ‘maa‘ ’(’%t C‘ﬁf‘ﬁca
data bits ©

t he coded

(22)
(25)
(26)

(30)

(1)

in t data
dat a

of vai

B0

ahy bounded

val ue p. Third,

Thtexatonagl @pBicalixONumber:
PCT/IB2003/002542
International Filing Date: 13 June 2003 (13.06.2003)
Filing Language: English
Publication Language: English
Priority Data:
02405541.0 27 June 2002 (27.06.2002) EP
Applicant (for all designated States except US): INTER-

NATIONAL BUSINESS MACHINES CORPORA-
TION [US/US]; New Orchard Road, Armonk, NY 10504
(US).

"é‘él% g "‘Re"%m ere / ;,, [ =% p
Rtegla?&:%reau bl b2- - (mgr) e||||t|||1|I1||'|]‘|L|¥11||1‘|||#|||||E|1|1IﬁﬂilllllIIIII|||||‘ﬂIliiﬂlﬂliFlllllll'lIII|||H||1‘e
ed F(lLl

i's enc

es atpé;r

TRt Pl

(74)

(81)

are separated by at

| east d bits
predet er m ned nunber >,

ue X
dat a

élgrat ﬁlona]tlp bl %%0 dﬁl\llmce ( 1)

mﬁﬁ%&i&

Patras (GR). ELEFTHERIOU, Evangelos, S. [GR/CH];
Bellariastrasse 53, CH-8038 Zurich (CH). POZIDIS,
Haris [GR/CH]; Obstgartenstrasse 12, CH-8136 Gattikon
(CH).

Agent: TOLETI, Martin; International Business Ma-
chines Corporation, Saeumerstrasse 4 / Postfach, CH-8803
Rueschlikon (CH).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ,DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,

[Continued on next page]

wO 2004/003909 A1 |00 O OO0 R

data out data in

(d, k)
decoder

bo,b1,bo,...

overwrite
pattern
generator

Vg, V1,Vo,...

driver/detector
circuitry

|

probe
storage
array

(54) Title: DATA OVERWRITING IN PROBE-BASED DATA STORAGE DEVICES

(57) Abstract: Methods and apparatus are pro-
vided for overwriting data in a probe-based data
storage device (1) wherein data is represented by
the presence and absence of pits formed in a stor-
age surface (4) by a probe of the device. Input
data is first coded such that successive bits of a
given value X in the coded input data (b,, b}, b,
.., ) are separated by at least d bits of the com-
plementary value X, where d is a predetermined
number >, 2. Overwrite data bits (v,, vi, Vo, ...,
) are then generated by encoding the coded in-
put data bits (b,, by, by, ..., ) . In this encoding
process, assuming a pit represents a bit of value
p in the data storage device (1), then the follow-
ing conditions are satisfied. Firstly, any bit of
value x in the coded input data (b,, by, by, ..., ) is
encoded as an overwrite data bit of value p. Sec-
ond, any bounded run of L. 2d bits of value x in
the coded input data (b,, by, by, ..., ) is encoded as
a run of L. overwrite data bits of value p. Third,
any bounded run of L. > 2d bits of value x in the
coded input data (b,, by, by, ...,) is encoded as a
run of L. overwrite data bits consisting of n bits
of value p and (L. - n) bits of value p where n =
CEILL(L - 2d)/d] and the n bits are positioned in
the run such that: there is a bit of value p within
d bits of the end of the run; there is a bit of value
p within 2d + 1 bits of the beginning of the run;
and, for n > 1, each of the n bits is within d bits
of another of the n bits. The overwrite data bits
(Vm Vi, V2,
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bl, b2, ...,) is encoded as a run of L overwite data bits consisting of n

bits of value p and (L - n) bits of value p where n = CEILL(L - 2d)/d] and

the n bits are positioned in the run such that: there is a bit of val ue
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.., ) can then be used to overwrite old data on the storage surface (4), using a bit spacing such that writing an overwrite data bit of
value p can erase an existing bit of value p within d bits of that overwrite data bit. The result of the overwrite operation is to record
either the coded input data (b,, by, by, ..., ), or its complement (b,, by, b, ...,,, depending on the values of x and p. This result is
independent of the bit values of the old data which is overwritten. 25



