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each byt e hathe next-ghate logic dquetians forthe forwardelypenaiel gortign ROP3 of the pquptaeie givaq ikl AipThe
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randoni zed/ encoded serial binary data byte streamto conductor 21, for
recording on the disk track(s) in the formof S-S and N-N magnetlc
transitions. Later, when reading the random zed/ encoded data back fromthe
di sk, a serial byte streamis provided to conductor 22. This byte streamis
first decoded by operation of a conplenmentary decoder 31. 25 By virtue
of the operation of decoder 31, and by virtue of the operation of other
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not shown, noOr Durnglatead bpetatioiihe 4-bifrediéters?0Pa skxpurttdn 40 cunts ie adcordance withitivd forwerdnely-d
pol ynoni al Crukhitl, @hd & i§ shoWi) infi® "Read” doluibof Fiis4, las thie dhbit reigisieclelt-Bi of corate4Q counts in
posi tion i n ddaaddnBywithdherevatsa palynomiel, andas is showh @ thefReaghedlumh of FiG; 5+ in this way mandens-
of rever e piihgbyamiitiplicglisnitocess siachisved; amizefandomizatipn'by a gomplementany Fultinfication-py-thesq
at the byte ivemogprocessis achievehe " Present State col um of FI G 5. For t hi s
assuned read ofe !"%ﬁ'r’«?ﬁ?”% W\'éf&”“s’?‘*d’tyé’bﬁf““'ﬁ‘l’l@’@m é
bits PO- P3|S|NG'¢¥4‘I h’ tgﬂ} '°d
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shown in theP Hﬁ %E %et

reverse pdl ytfy ’%IPE%U&B%;& Agtainpsly 88?“‘? sf:h co um  of
FG S as % 3 e@f fical | nﬁgongt’rmf?ql' ﬁ&%er,q\f %?Mggouhé v .sme Wit Bo-B3
sequence, not %ﬁem °E mmﬁ}g revebs8 Bonn b olyfontidl EcaRNt
state of the Q 45 §on 1o, dotint Gﬁé\ﬁaﬁlﬂﬁncﬁﬁ%&nﬁfm&mﬁtse
bits willg etwo didlfRo EUREr bRS P4-PHih n Mlise oribbiann&OWN 1N the
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entries "0110" and "1100" in the "Present, State" colum are not used. 15
Note that while data bytes Mand N, as rdferred to above, have a certain
relationship as seen in FIGS. 4 and 5, i.e. they are separated by six

I ntervening data bytes, this relationship is not critical, and in fact
bytes M and N have been arbitrarily identified In these figures. In
addition, the 4-bit pseudo random sequence shown in the three colums of
FIGS. 4 and 5 are not to be taken as a limtation on the invention, since
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5. Duringsa gigaad2 ReAdotiitbred) as prévitied bydohduttensii of FKi6. 2P6ufter 401s injtialisetl errdgeded and thej n
accor dance Wwaidomiziig processvapeatsiiarieoh individual byte withih thesnextvriteldetarfield A3.145e¢ " Read"

col unm of FI G Addatafipids a144f BIG1 1 aresybssteantlyréadback fomdhsdisk G.e. cowntar ¢ 5 paw funetioning
accor dance vin thi réad ehanaale desanderuizey A48.44). byteieuntarA5iagaiz pRevakes fq inqrement aourer: 4° toits

col utm of FIn@xt cBunt $tafe umymemyessinmemwndmgualh hwea& dﬂ%f"!‘ﬁ' ]ﬂ“c‘%ﬁ"?"d'?? E’@ss
i s achi evied, fielsaignel 42 la detestrid asiprovidediby saac g‘rﬂg%t’t‘ é

i nver se pr ocwaseqded, aeﬁthemdo'mamm 6?58?‘55&' Pﬁ"\" ﬁ"eétrfa it
mul tiplier n@t%orks 41- 44, Netvvork% 41 a i
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POLYNOM AL ates,, 18 9 Q‘Eﬁgn%grettlﬁ

mJl t i pl y 380 an&am‘ﬁ g? 1?@? IO nﬁﬁ)o*oﬁon fora
defined by tff ﬁﬁvgﬁg om poftlon 0 . Networks 41
and 43 are |H§Hf ™ i constructlon Fbwever not e t hat the counter-input
termnals BO-B3 of network 41 and the counter-input term nal s BO-B3 of
netwogk 4} are reverse connected to polynom al coun- ter 40. That is, BO-B3
of network 41 are connected to counter bits PO-P3 in an advanci ng order
manner, but 55 BO- B3 of network 43 are connected to counter bits P4-P7 in
an inverse order manner. Also, networks 42 and 44 are ldentical in
construction. Again, note that the counter-input termnals B4-B7 of network
42 and th& counter-input termnals B4-B7 of network 41 are reverse
connected. That |s, B4-B7 of network 42 are connected to counter bits P4-P7
I n an advanci ng order manner, but B4-B7 of network 44 are 7 EP 0 388 031
Bl connected to counter bits PO-P3 in an inverse order manner. In this
enbodi nent of the Invention the wite channel's random zer 27 of FIG | is
made up of counter 40, forward-polynonial-nultiplier network 41 and
reverse-polynomal -rmultiplier network 42, and the read chan- nel's
derandom zer 34 of FIG 1 |Is nmade up of counter 40,
forward-pol ynom al -nmultiplier network 43 and re- 5

ver se- pol gnom al -nul tiplier network 44. As shown in FIG 3, the wite
channel s 8-bit bus 26 of FIG 1 splits into two 4-bit buses 26' and 26" In
order to present the lower four bits CAN-CAB of each wite channel byte to
forward-polynom al -nmultiplier net- work 41 by way of 4-bit bus 26', and to
present the upper four bits CM-CW of eagh write channel byte to
reverse-polynomal-rmultiplier network 42 Dy way of 4-bit bus 26". 10

The out put of random zer 40, 41,42 conprises 8-bit bus 28. In FIG 3, bus 28
Is fornmed by the two 4-bit busses 28" and 28" that receive the random zed
byte as two 4-bit portions W-WB and WI-W from networks 41 and 42,
respectively. Also as shown In FIG 3, the read channel's 8-bit bus 32 of
FIG. 1 spllts into two 4 b|t buses 32 and 32 In orderto presentthe
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15 43 by way of 4-bit bus 32', and tg present the upper four bits R4-R7 of
each read channel byte to reverSe- pnb;nmai mul tiplier network 44 by way
of 4-bit bus 32". The output of derandom zer 40, 43,44 conprises 8-bit bus

35. In FIG 3, bus 35 is forned by, wo 4-bit busses 35 and 35" that
recei ve the derandom zed byte as t it portions CRO-CR3 and CR4-CR7Y
fromnetworks 43 and 44, respectively. 20 Aconduct or40/41 of FIG 3

provides the synchronisati qgipfagcount er40, as the gegapger functions in
either the wite channel or the read channel , respectively, as was
described relative FIG 27 AS data 11 elds .IBf I427ot FTG T are Dbeing written
to the disk (i.e. count)er 40 (ks now f3unctionitdy in tke witdéchannel'

randefri zer 40, 41, 4 2o libCcLQUDLE il RBR T BhESpb drPEEATCOccEOUNt of 40 to

its next pseudo ra stat e upon ssi ng of each 1 ndi vi dual
byte wi thin wite GRMIHovamysm SL240R67 | AIHEST BFHOSH| BFATET of gnal 12
is encountered, as provi deghdys¢onductor 51 of FIG 2, coouusese”dO is
initialised or reseeded, and the random zi ng process repeats for each

i ndi vidual byte within the next wite data field 13,14. As data fields
13,14 of FIG | ar eoooueqleniiil dahlipacklpeonoonalditidl(11ldlltbunter 40 is

nowf unct #oning in tdb‘ioé@fbdwﬂ&@i‘f'll&ldi‘iian‘é@ﬂiﬁ)@i ﬂ@téﬁl‘lﬁnlbﬂe count er
45 again operates to Increnent counter 40 t state upon the

processi ng of each 9%98P1R0HI11AYY 40043 PN roéa?iwdat]z?"t‘?"e’t"d”fsnlhl Waen t he
next sync 30 field siognedo ifimsireverdied, asoquiaviabedoiny symaimetector 33
and .condyctor 52 of 4 S i and the
derandon%glng procé¥§5§@%eétfﬂ#gi%@é% 1PndH@FJ5 h @EGl&ﬁlaﬁﬁ' ?ﬁe next read
data field 13,14. The follow ng Tabl e Ashows the beglnnlng and t he ending
portions of the 196 cycles of counter 40 of FIG 3 for an exenplary and
repeating wite data pattern 11111111". Wi le counter40 can be started
orseededz0 35 any one of its 195 valid count states, Table Ais nmade to
be consistent with the above expl anati on where the counter is seeded to the
state 00010001" for a wite operation, and is seeded to the state
"10001000" for a read operation. 40 45 50 55 8 EP 0 388 031 B1 TABLE A
Witing Reading 5 (1) (2) (3) (4)

(5) 3 6) pppppppp cccccccc WWWWWWW  PPPPPPPP rrrrrrrr ccccccecc 10
01234567 wwwwww 01234567 01234567 01234567 rrrrrrrr 01234567

01234567 00010001 11112121 11212111 10001000 11112121 11212111 15 00100010
11111111 11010111 00111001 11010111 211211111 01000100 111111211 10011110
01101011 10011110 1111211211 10001000 11111111 00010101 11001111 00010101
11111111 %0 00111001 11112111 00101010 10110111 00101010 111111112
25 30 35 40 45 50 55 EP 0 388 031 B1




01101011 11111111 01001101 01011110 01001101 11121111 11001111 11111111
10000011 10100101 100C0011 111111E®o3seddBil 11111: 1100110110 01111010
00110110 11111111 01011110 1111111 01101100 11101101 01101100 11111111
10100101 11111111 11000001 11110011 11000001 11111111 01111010 11111111
10110010  1101011013@WP100MO11WI1QI0PIIQD 01011110 C14GAIO110LILMEI1111
01010100  1001110G; &ﬁﬁl@l@ﬁliﬁéﬂi&iﬁoiﬂ119&&%1&ﬂ%%&%%llHQ%Q%QHQ 00010001
10101000 11111111 11010001 1111 10000010 01111111 11111111
15 s 10010018% EE&&I%%ili@h86@9i1° oB{TGEHb°91%Eéiﬂ£*ii&%1111
00010100 11111111 D101rhhH0211100N0a0MA14d 11111001410 biidihbe[mneiifierr] 20

00011101 11111111 NQ1 11

00106021 11111111 LT0ABG0- T TOEPodt 01 100t THHAPDt G2t 11111111
10011111 1000101 P1IDWL@1 11134207 1110019 00DHDEG11a 191100100V 10MIM] 00111111
30 01101000 11111111 00000K0t - 1 {pAti0 01000101 TILErIth 1600001
11111111 10001010 %%1g%§8C%g&1550%g %%gll%%¥f°ibffiﬁ%T 01441 oo111101
01011010 00111101 1101G0P11311R31111 011111101010¢c001d PL11MA1l OB100A1 1

LIT11111 91101110 TEIIR T TG 11100 P T To00h 0 A I P T 4p
11100101 11111111 #PBIYEG111113441 1366189 010809PL099 24335101 43y 11111111
10100010 11010001 16100010+11111114 110111041 11111%11 011»0100 10010010
01110100 11111111 10030011 13111111 J1101000, 00010300 111Q1000 111111112
45 , 00010001 11111111 11111111 10001000 11111111 11111111 Col um
(1p_of the table showS the psleudo rahdom counting stdtes of "counter40 for a
wite operation, whil e coI urm- (4) shovvs the p-seudo random counting states
for a read operation. l e, the data to be random zed is
the reoccurring bytc@oﬂli%llllmlé%l %ﬁb’vﬂ%opn dBPIAARC (H1 1036 L1 s type
poses a nmj or problearoderl bmihippgneticcor e®ooiiooy BiOLEEX® ardlelY or recovery

stress, and it is ?:{1 E@a ¥Pﬁl‘3i‘f“10bﬁ113“”qob6(}grl dﬁgz‘ifﬁr 191 P,91; 9r aphi cs

data, forexanple. ta1s recovere m zation, as i s shown
in colum (6). Col 490030 Ihis1L WQ‘J%Q%riélomOQékPlB}t‘é@lPHd{ 1M1k tten to

Ej hte di fsk @é : . €. Eg)e)tfb'iﬁ.ﬁldﬁ 1lmllmm é)@ibnila rgid%ﬁ@bi&bf mmpﬂuctetthe
ata o um nd col um WS - | itten
data. Thus, coI_urmsdl(@}g%?ng”(l%)uér%o %’%ﬁt [ clgﬁ‘?{lﬁlgt%l%ﬁg@ éﬁ’ﬁtlﬁié%ccurrence
of the 13th data byll®otedl hilidlhk i10E01IOr atliodro10il. 09I NMAIYIMELL count er

bits PA- P7 have CO{&'ﬁéﬁhxﬂuﬂﬁ dahiﬂb@ p%&uéﬁlbmqm&loumhﬁ&ﬁt es, and
for the 14th data byte bi t rest ored ebytel

state of ¥0001. Als °1Hb¥1e1i¥ﬂd-ﬂ-lhtolﬂ-ﬁ%°1écc&°|1%ﬂ(9é QrLoPP! iB’tHléléta byt e
during a wite opergdicomiceuniienl ki1bsoR0- PI1rhastaicorgobeicdradliad5 of the

pseudo random count 16t t [ PO-P3 are
restored to the byt%ﬁ}%ﬁ:?éﬂﬁlggﬁi{ﬁ?hl slrhg@‘u OP%/%S%\?& Isigliulel%ge for
counter hjpts PO- P7 E@010ludd1iiidl |0101099dr tlﬁéll.l.@@th}&P%} l%%’ellilé recei ved,

or a synchronisati 0ﬁ1§h81tﬁ'11ﬂ-1211h§ 102664260, 11006403 - 181 0001PQR1111€1 CoOuNnt er s
bit state becones a_read oper at thséocc rrence of

at
the 13th data byte H°1él‘&’ollaH+1(1h)‘)“&%%ﬂ‘?t erl%F?és“’PB”F*Ql‘PPa pleted all
13 of the pseudo rapsbicoropamiilgtatiadpieood fomoleios 1uohrocatiarimine, the bits

PO- P3 ar esrest or ed éﬁ:]ﬂogﬁ ti!%ﬁ[ﬁlgfl"iiﬁﬂf 11% 100074 ’ni‘Ptﬁlil{lﬁ at the

occurrence of the 1 uring a rea operation counter bits P4-P7

have conpleted all 15 of t he pseudo r andom coun t aj es 2‘&? t het éd‘ftﬁ'
data byte, the Goluma (W“": e shows thepsqud g mfga“ 'éf‘ml 'aﬁ“@ raipile
Thi's sequ e nc# %@ ﬁHﬂ’@F‘ W‘f':f’ mﬁﬁ%ﬁimfmghzgﬁﬁmn ¢i)"’l§'1 %iﬁ 1'Ia§ sHoWn in column (2). Data
of this type poses a major problem for both magnetic recording stress and error recovery stress, and itis of
the type that is found in the recording of graphics data, for example. This data is recovered, by derandomization,
as is shown in column (6).
Column (3) shows the randomized bytes that are written to the disk {i.e. the data of column (2) is random-
55 Ized to produce the data of column (3)), and column (5) shows the read-back of this written data. Thus, columns
(3) and (5) are identical.
Note that at the occurrence of the 13th data byte during a write operation (i.e.column (1)) counter bits P4-
P7 have completed all 13 of the pseudo random count states, and for the 14th data byte, the bits P4-P7 are
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ceived, or a synchronlsatron signal 12 is received, whereupon the counters
bit sate becomes "10001 000". C &i neEPIE38S 03¥B1ret hod of witing data onto a
di sk data storage devi ce, the data bei ng witten onto a data storage disk

as a Series lurbth ety Eitelok 10001 SR ndithat af th6 biburkdRed &f HoNBth WS bytd adridg b hte
and cor r espojpeiaiih o&anePsns%IP@ﬁ&klo&ﬂplaam § rttle)psélab Andom tBurtBhES) dndieH kY 16thi dael
the steps ofbyte)he BitsHolFAGrdTaktorstiib thefbipte-1lsiafd ofl 0OH1".Crle Psdublo RSB 67 bounebifef
dat a words rrprmasatinhdsat bithar thefa6th déth BytedOreceived, oPdisynchivhisatB P SigHal 126 ridlelved] @here-
for a datsa fuped e cauntdrs dlostata 6écomesseab1t0p1t hen random sing sai d ECC and user
data wi t hi n t hEoreegad operatibrd atithe onculréricpbfher1gthdata bjite(l.icolugnn GR)cbuntbalita PSS bavie yom-
dat a, from a pleteyiali hef thefpsqudemokivmrcauntistabesariddior thie 14{h date bittes the hits RO-RYi anerestdred to thai m
1, fUrther ibyteriathte 10005. Also, note that at therageumeraa gt the t5tdatibitg during a thad eperationounter
af t er r andoniits BPd havagempisted il 1§ of thmqurlmgndos' coynt piatess 8yl ferithe 16U @pta fyte) thedits Pom
a di sk ddf a Riase weterediiohechyte-1:staie of 31080" ks sgquence centinues utih either the,1964h dlata bute igiresi
as a series Wivedgtasypohronigatiop signal 12dseseivad, wherpypan the cqypters it state hecames 19 1999’s)
and corresponding error correcting code (ECC) data, the nethod conprising
the steps of éﬁ reading a data field as a string of data words
fromthe ?J d using the user data and correspond- ing ECC data read

back f rom t f ' n&& Qtdts Xat@ﬁg’a %vl&ct]h beﬁtr Whttetvonid atastora edisk
characteri sed ﬂg s( ud?@ruger d&%.gg

the data field ye( )tdag M&H& ' ,}gn {hgﬁe&%h data vvord pdat rom a
sequence of pseudo gg m%ﬁh r 824 8 POGUSS a btding Md Msﬁépf&ﬂeuﬁﬁdtﬁéush&ata
usi hg t hgguser ﬂ@m%mIMMQWdHMﬂE@C dat a read back fromthe data
field to 35 | GRdhafadterdBdbytih FanEomiskig)said ECO bifd.uséh dathwilthiir thddhtaTRIdGY AlItghthgl N

claim 3, furt hai dividing each e wordiby-dataivginla sepenued iongeddo eand@mabtdback data record
prior to derandom zation. 40 45. A nethod as clainmed in any preceding

cl ai m wher e2.n Amethadas daimedin digimdiefugthat dnaludingng sequence |s deter- m ned by
the statesof a regiretengtheniding the dats tegore after randamizationiand prior foariting. i ni ti al i sed
at the beginning of the data record and the read-back data record, and the
regi ster beihg Ametpdetredingidgia frere a dipkdqtastprage deyicpdherda belagstoredon therdiaty siorage diska s
each byte of t R8agefieppldatp f‘ddﬁ&t)- ‘r"hé’éBr"ﬂd iapluding uger dajg @961' oq"n@omsterwwmtms
read- back data‘Pé‘t‘EF’B)qa? FBE’e‘g'sed 45 as cla

med
, H%a?' plisk f'“s“tgr’i‘E “ﬁﬂf’%ﬂ‘d correspond-

: Rcﬂjg: nmg duri 'r‘ﬂgé(g!z‘g ‘d‘r{f ra m fy Ep g "s‘f ourtﬁ Satdfadgeh
"?Eivldmﬁ,l chd a en Jzu nt%g r:gior;:

data record bytie

mul tiplying the,

bits of tfe 8- Q?Jnt.fk n subsequent !

derandomi zing o e read B ata record data, performing a

mul tiplicatign- A,q;thgdr;guhin,\é@fngﬁmpg s nckdindgiul tiplying the first four bits
of each read-back Ggi-@ngifdesdsdih t,@,d Jpckldag mgﬁ&@@@ngﬁont he | ast four
bits of the 8-bit counter, angl mul tiplying the last four bits of each

r ead=backeor es.or Kimétyddas a;imtadiﬁ anlyprecéding claint) @lieréM thé fafdomising/derbridorhiziig deGuenée ié deter-
8-bit register.mibdl by thé stath ofia iisteld40), timisatects) the cbgislertding Initialiseld a1 the degirding Gfthedatal €
dat a st orage neeéorhgnd thereadibadd date recerd,aadiye register e profressively intremepted i aonealrpride-
readi ng from t Heminedstaterps esqkebytieaf the nukirbyte data recashand ieach byth of theoitisbitecrsadsbagiedalae s
of data fiel ds vpcordis pregressivelyprecessed| d i ncl udi ng user data (13) and
corresporfi n error correcting code (ECC data and a wite channel (21)

Iti

‘and a read ¢ almﬂ_ln ain}:_fpwhgeigg gn 8-bit register, the method mcludmg
M S * t mgfheﬂ bltsoAfaggdaW l{yﬁ th fﬂgbrts
corr enc’ o °{§%é§f2 a Fg !?VB%F"FHQ'W?P%%&“BB@?%W‘%%M% ur e

PO- P3 havg conp nt al ea

et h data byte’ofrtm dtegﬁdo%?z ?E %ﬁj rdéthgl ir%

Thi s pseudo co ersﬁmr itS o thy rratn ol i3 orddy

the 1 96th dat ﬂ'lelrﬁlerrs@&% f.rarfouab.ew @bl on si gnal

recei ved, where- 5 upon the counters bit state becones 0001 0001 For a
read opersati gn, A&kk dala@toRigh devicENAGUIngfa nbAIfbIaliididbka ShBlage Metiuth, Atm.ed&etaueﬁgeﬁé& {20)
counter bits POoRaitiiont aa@madinyf rddlum/\tRe Gita HelAG wKER GRS the MBEIGTRSENARds of data
states, and f orfidida@i1] dach datatiéid idhiding uben Batd(18)andPEorieShoRding efr6rbidctid chde (ECE) data,
byte-1 state ofandhQmits chanfél $21) andatread ichembel 2);t he occurrence of the 15th data
byte during a read operation counter b|t P4- P7 have conpleted all 15 of

t he pseudo random count states, and for t?te 16th data byte, the bits P4- 10
P7 are restored to the byte-1 state of "1000". This sequence.conti nues
until either the 196th data byte is re- '



ceived, or a synchronisation signal 12 is received, mhimﬂm lIM“!"MHErs
bit state beconmes "10001000". ¢ ai eBo3ésos1BA nmet hod of t

di sk data storage devi ce, t he data being witten onto a Hat%a storage di sk
as a seri &3siby ddfetbylel it oftdobl=, A@m&eq%zatﬂe hoB of 6 1616 adiS Bite Glidhda brks)
and corre ﬂ%n%urﬂrbﬂPWh&%&nﬂ%@Q ridom bRt sldsl i for HERBth 342 U
the steps n‘yie 48 By PLP3 e Febibredl ! tRe I 15&&1@0#66@"!' ﬂlﬂé&eﬁd&c&i@ﬁk&ﬁ&c@fcﬁé&uhﬁ@bﬁf
dat a wor dspo-riotaedunti@itielthe 15BEY dataditd iséLeived, or adyHdhrodatictaiynal d2 18 gechidd, wiivked
for a dat aupbh e dounterabitelaeibacines oe@idoday. t hen random sing said ECC and user
dat a wit hi n Fbrareidbperdtion; latthdxccurishdeiofthe 1 Atigdatabyte (i eicalunmy4)p cotihtehits PO-Rbhiasle &yn-
dat a fr om pletedslj 1@ oftie pséudp sapdmioconatistdtesiaddfoethe Rith databyte| theibits $0PB aremestbredio theai m
1, f urt herbytertstaleiefitPo0"2AIso, note that at the pagurreneenaf thie 15th deatel byteduring-a rdar apenatianepihter

af t er r andeitaiP4-R7 ihame completest all 35 ofithe nepyde irandom countstatast dnd for the 16th date bute, thebits P4-om
a di sk "at R’ ae toplatgd tagha hytes! statpef "3000% Thivsaqupneg eontinyeayyptil sither the196th Qi? is g k
as a seri V8 ogmvAchrqnisation signal 12 is egelved Juhereupan dhe copntRes bif state begarnas 19 0¢°1.3)
and correspondl ng error correcting code (ECC) data, the nethod corrprl si ng

t he stepsdﬁgl reading a data field as a string of data words
fromt k"and using the userdata and correspond- ing ECC data read back

from e ARt 3 il dofin a*a%kofavd .E@E% § Sevicd e cfalb6) Laddsbesdds

by the st eh Qi ﬁ T rai’g{'i mgpﬁﬁﬁg i‘ﬁfd
by nmul tiplyi diep(gcg, ghgg,e@, om a sequehce of pseudo
random data, sai Qe Mtlﬂ@ atdfgﬂﬂ'iﬂlxs%ﬁﬂdw;ir&gceﬁrslrﬂﬁ oﬁ%%&@ﬂp&&hﬁtndﬁﬁ usérdb@
and corzbesporuiluaareﬁﬁﬁ‘d.ﬁﬁecaa&a&ahﬁ@k.em omthe data field to 35

i dentify and cor raagéharmtigrisad bythién. randomifing&id EOL a8 usl dita Wdlin it déta Gibld bymultiplyinigher
i ncl udi ng: r wadivigingédeh degwctd ydats Teont espqudneecdf psbadicrandemane. pri or to

derandom zation. 40 5. A nethod as clained in any preceding claim wherein
t he r andon2.siAwétheirea cidiowed iniclain + &ytherinniuding: deter- m ned by the state of a
regi stef (40), t hun-length encedingitheaiatasepordiafter rangiomigatiomandpr¢ritawaitingt t he begi nni ng
of the data record and the read-back data record, and the re%| ster bein
progr essi vl yAmethqdofispdingdate from aﬁ@k@%@ﬁﬂ?—"ﬂ'@rﬁ?%"%&?@"&%‘ B datpstprpgedigf
the multi-byt3® a&&iea“r"é!?é'ﬂ&s ﬂﬁoFa%‘!ﬁ‘Ff '19'“6'f‘9 ‘E‘H%—PQFMH) pndigofresponding et carregling 5

record |s pro‘@% tep

wherei 'the re éif iy '"?%EFTTB?"#&“S%W%&"
dat a randoni ZP% an 'P th @J m;hﬁtéﬁgj%
bytheflrst ga% our
bi t's of each @{M dm o &Ehﬁfmr
and so g ident,f H &g rbrs. ur| ng derandom 2| ng of the read- Ba ata

record data, performng a rrultlpllcatlon- of -t he-inverse process by

nul tiplying tAvaethddaslciaimatiin cidint 3, réhe@Aqaingead- back data record byte by the
inverse order of riRRngdtedscodingiie rodditacodate récdrdpribi th détatidbrhigdtion.and nul ti plyi ng
the last four. bits of each read-back record byte by the inverse order of

the first $.0ukxméhddascbimedin aby drecedingxipirs, wherein e randomigingttiesandahitting sedquenadsieter-
devi ce i ncl udningd by thesintechh egiste4Q)cthestate ofitiregregister teinginitiaisedratthe bRginaing of the data
arrangenent (r2&rd 4nd thexpadtbackylatamecordaand thegedikten being paograssivelyrinatmented tolacnexi arede-
bei ng wri t t ented@ined stete@s pash Pyigof the mayltishytej deta resprd @nd each bylq of themulthbyte seadibackdaia
field incl udlfﬁ@m%fm’ﬂﬁt"dyt"%’f“&nd correspondl ng error correct| ng code

(ECC) ddta, and a wite channel and a read channel EP O

388 031 B16 Amethod as claimed in clalms rem there ter isan s-t;;t gﬂ?ge o
tring of datd ﬁgg& ;53;6 e fﬁ%ﬁ%ﬁ%‘hﬁf ﬂ%ﬁ% % Eﬂ&%@? gsbpsg;% A&*@@f 8 2

for 2 dgia (¥ &}gf Wf m&k.z.aia&é 5 m{diﬁ%mr%ﬂ&h% gﬁ"iﬁ:ﬁef
data and cor r Qam G al Kb e o St Ll ki anﬁ@é@a iR

and correct agy iifedfvarse 8id o?iﬂ@ﬂ@%uﬁrbié& elglbitrdyfter. Sai d W“te channe
I ncl udes neans for random zing said ECC and user data within the data field

by nul tsspl yi NgdiSK dath siredb Balice MIdiRtRd ridnw6iktlle dita stbitdgR metiG) atrah&fitis? Bedhgérhenp@e)Id O
random dat a; ®Ngtitiigéntb dnd Addifd Yedrithe medien, thd@ata By Vaittbrodntodve il ds aiseries SEdath
ECC and user fidsg11)Veadnidatafitle incladisy ubél data (13) &ndebrékshondipgérfon tattetttyg bode ¢EGR) data,
processi ng t oardizadritelcharalelf(21) addegreadzhalmaii(22t | on, wherei n sai d derandom zi ng
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occurs prior to using the user data and corresponding E&Iﬂ“ﬂ'lﬂﬁ'ﬂﬂﬂﬂ”ﬂ“l
fromthe data field to identify 'and EPUs88Q81BNY errors
storage device as clainmed In claim7, wherein the wite chdnnél tnctudes;”

15 first
binary data tologﬁs‘a SQMEH%%L%' &%rgﬁ%fﬁnﬁlﬁj %&rhﬁﬁd&%&%ﬁ? %%hu&g a string
plurality of multi sQﬂeﬁd&ﬁﬁtﬁ aﬁineaeana?d;eaaln tlolaa A stARAR Satd woRds AR il

for the recept igfimedns fAPudingd dlusdr\dath Snaariredpdnamy ECd dbta rBRMAcKTfomithedatilflekd ko 1Bt
data fielgs, randedHeaanyéans having first Input means connected to the

first data-input nasdéhatacledsbineay re- 20 ceive the nulti-byte data
fiel.ds and second issi wiite eiEnme inclades means dor randdnliizingsseid ECC atldibsar datgwithinitecdath fialdd
bei Ny’ r esponsi \bg muttiplging dr dieiding éagh dete wiad by datacionh atsequenmiofhpsaudoeqmden dsta e
sequence of data r andiesidregdebannel includes meansifor deréndoinigingissid ECCapd userdatawithindfiedtiata
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function. 45 11, /3\ K (F %‘sﬁ e ze"T'? P@” o 'd7"t 0
10, 1ncl ddi ng 'f?'%o A 14 " ﬁgga me{;%':q‘z e recor ythe
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fernér el nePaBmtanspiichnt hilt, in dem der Datensatz nach der pseu- 20
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den vor her i gen Sehfisiontig; iadem die Fehlerkamgkturdajen und Hie Bpritzerdaianis Daianipld entschlsselt wer-
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dem Kehrwert der pseudozufalligen Po- 50 | ynonfunktion multipliziert.
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