METHOD AND APPARATUS FOR SUPPRESSI NG LOW FREQUENCY CONTENT I N DI G TAL DATA
(err) Abstract A nethod of encoding digital information in order to
suppress dc includes the steps of receiving a sequence (605) of m nessage
bits of a(PENTER)ATIWONAL APTIOCATION RUBISIH) VPR RHEFAGLNSCRORERATIONTRESD(PONL s Of
t he nessage word to a codeword

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
23 January 2003 (23.01.2003) PCT WO 03/007300 A1l
(51) International Patent Classification”: G11B 20/14, (81) Designated States (national): AE, AG, AL, AM, AT, AU,
HO3M 5/14 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,
(21) International Application Number: PCT/US02/05917 GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
(22) International Filing Date: 27 February 2002 (27.02.2002) MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
(25) Filing Language: English YU, ZA, ZM, 7ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent

(BE BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
(71) Applicant: SEAGATE TECHNOLOGY LLC [US/US]; NE, SN, TD, TG).

920 Disc Drive, Scotts Valley, CA 95066 (US).

(26) Publication Language: English

(30) Priority Data:
60/303,831 9 July 2001 (09.07.2001) US

Declarations under Rule 4.17:
as to applicant’s entitlement to apply for and be granted

(72) Inventors: VASIC, Bane; 4841 N. Valley View Road, Tuc-

son, AZ 85718 (US). KURTAS, Erozan; 910 Bingham a patent (Rule 4.17(ii)) for the following designations AE,
Street, Unit J, Pittsburgh, PA 15203 (US). 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,

(74) Agent: BORDAS, Carol, I.; Seagate Technology LLC, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP. KE,
1251 Waterfront Place, Pittsburgh, PA 15222-4215 (US). KG,KP. KR KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG,

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR SUPPRESSING LOW FREQUENCY CONTENT IN DIGITAL DATA

I 701 256 bit long
— user word

SCRAMBLING
SEQUENCE

706 708

704-1

7111

8-10 ENCODER l

\Qﬁ

/’ 708

(57) Abstract: A method of encoding digital information in order to suppress dc includes the steps of receiving a sequence (605)
of m message bits of a message word (701), and mapping the sequence of m message bits of the message word to a codeword
(709), of length n bits, generated from the m message bits using algebraic operations. Multiple codeword candidates are generated
from the m message bits using the algebraic operations to combine the m message bits with different periodic scrambling sequences
(606-609). One of the codeword candidates is selected for mapping based upon an optimizing criteria. Second order digital sum
a sequences (630-633), corresponding to each of the plurality of codeword candidates, can be used as the optimizing criteria to select
the codeword.
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