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PRML code, and the reduced Viterbi detector path memory hardware requirement advantages of the (0, 4/4)
PRML code.
The details of a (0,3/5) modulatiqn code suitable for class-IV PR channels employing ML detection are
s5 set out hereinafter. The disclosed (0,3/5) code receives input data comprised of a preselectable number of
bits of binary data which are encoded into sequences of codewords having a presslectable number of bits.
The sequences of codewords are arranged into odd and even interleaved subsequences, each subse-
quence having no more than three consecutive zero bits of binary data and each odd and even
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parti al rdepodesuovide$ oy specificassipnmehflgf 82@ data bytes to 9-bit codewords which creates partitions of
bytes and codewords with similar structure. The partitions of bytes are uniquely identifiable and overall
mapping of the codewords is produced by gating partition bits according to simple boolean functions.
If Y denotes a 9-bit codeword in the (0,3/5) code, then

Y = [Y1.Y2.Y3.Y¢.Y5.Y6.Y7.Ys.Ys] 3

The constraint k = 3 in the overall coded sequence can be produced by eliminating 9-bit sequences with

run lengths of 3 zeroes at the left end thereof, run lengths of 2 zeroes at the right end thereof, or run
50 lengths of 4 zeroes within each 9-bit sequence. Such a constraint is given by the following boolean relation:

(Y1 +Y2+Y3) (Ya+ Y3+ Ys +Y5) (Ya+Ys +Y5 +Ye) (Yo + Y5 +Ys +Y7) (Ys + Yo +Y7 +Ys) (Ys +Ys) = 1 (4)
85 Similarly, the constraint ki = 5 is described by the following two equations for the sequence of all odd-

bit positions and the sequence of all even-bit positions, respectively, in Equations (5) and (6) given below.

(Yi+Ya+Ys) (Ys+Y7+Ys) = 1 5



The pol'ynom al describes the effect of the channel on digital inputs. The D
operator neans "delay one bit tiJgen. rr] means "delay 2 bit tines."
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the foll owing two telquaﬁ (txgsx;)(xr the sequence of all odd-¢zpyt positions and
the sequence of all” eve p35| tions, respectively, in Equations (5) and
(6) given below. [err]_3 EP 0_301 191 Bl [err] Two hundred fifty one

val i dgs9-bit binar yR]]secp&;(w?ess at(x]:b%)fguatl ons (4), (5).(1and (6), the
i ents a i

decimal - 5 equiva or whi re given in Table Ill. Referring now to
Fig. 1, an 8-bit binary.data . hyte, depoted X, and its assigned 9-bit
codevvord Y, are diyBripikytEeg 1%, 4% )X, (15)
N, = Ml (x8+x6)x (16)
R, = Ml (x8+x6)x5 (17)
45 . .
s, = u3 (X, +X )Xo (18)

50 The six state-dependent codewords, together with decimal equivalents of the possible values, are given in
Table IV.

To avoid an all ones coded sequence, the middle bit, Ys, is changed to zero which, in turn, creates
another valid codeword. The partition E defines the all-ones codeword as follows:

86 E = X deXeXaXsXsXeXs  (19)

The logic equations for encoder 100 of Fig. 1 are given in Table I.



10" The first partition of codeword assignnents, denoted M conprises the .
set of data bytes in which the figﬁt dlslrl'?at four bits of the 8-bit binary
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222- 234, 236-254 and 256-274, respectively. 10 Coded vari ables, [err]

enter &ecoder 300 at receiver lines [err] to [err] as shown in Fig. 2. The
receiver lines [err] to [err] are coupled to decoder gates 302-426.

- Backward readi ng, codeword partitions, E, M [err] and [err] for recreating

uncoded variables, i.e. the data, are produced by decoder gates 302-322,

respec;, tively, in response to coded variables [err]. Simlarly, partitions

[err]are produced by decoder gates 324-328, respectively. Finally, the

data, [err], is provided by decoder gates 330-340, 342-348, 350- 15 364,

366-374, 376-390, 392-410, 412-418 and 420-426, respectively.
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The code described in this specification is
cannot be decreased w t hout decr j

decreased wi t hout i ncreasing k, gg?r%%s‘%ﬂé‘
codeword | engt h,

nodul ati on code provides a reduced k paraneter (k = 3)
i nproved ti m m§BRAA gai n control
increasing the [err] paraneter as nmuch as the

! h%"h%

(0,4/4) code (k = 4) for
it 20 achieves this wthout
(0,3/6) code [err] = 5 versus [err]“ﬁ3§§
i nfl uénces the hardware requirenents in
as Wwel |
propagat i Frrsttidns:( 0, 3/5) code is the sane
30 35 40 45 50:4%5-6: + k +0x§01 191 _
[err] 10 15 20 Encoding Functions: [err] 30
previghs codeword (set PAST=0 for
TABLE |1 (0, 3/%} D¥adér*s

rate.
the rate,
or increasing the nunber of encoder states.

as the size of the nost probable error
Bl TABLE

(0,3/6) code). 55
Nz = Ml(x8 + xs)xs

an optimum code in that k
Simlarly, [err] cannot be
i ncreasing the
Thi s
relative to the
i nformation, and
dLgrr] parameter directly
terbi detector path nmenory,
bursts. The maxi num error
as that of the (0,3/6) code. 25
#(0x 3/ coder Partitions:
gg 1 P)é‘étgﬂ‘: Last digit in
EP 0 301 191 B1

35

M X M
. 3 = ( 2 + x4 + xs + x7) R1 - u2(x2 + xsxs)(xl + x3)x4
M= MMM - B TE~~T-3-Tm-
1MoM3 Rz ultxa + xs)xs
N E = x1x2x3x4x5x6x7x8 81 = Mztxz + xsxs)(xl + x3)x4
o '
§, = Ms(xl + x3)x8
25 Encoding Functions:
Y, = (EM + Nl)x1 + R,X, + Rz(x4 + x7) + slx (x1 +* xs)
22 = (EM + Nl)xz + R1x3 + Rz(x4 + x7) + Slx1 + SZ(PAST)
30
Y3 = (M + Nl)x3 + N2 + Rlx1 + Rz(x4 + x7) + s1
Y4 = (EM + Nl)x4 + N2x4 + Rl + 52
35
YS = EM + SZ(PAST)
N © Ys = (EM + N2)XS + R1 + RZ + szxs
Y7 = (M + Nz)x6 + Nltxs + xs) + Rlx6 + sza + s1 + 82
© Ys = (M+N2)x7 + Nl(x5 + xs) + Rlxs + szs + sl(x1 + xs) + s2x1
Yy = (EM + N)Xg + Nl(x5 + xs) * RjX, + RX, + S,Xg + 5,%,

50 Past = Last digit in previous codeword

(0,3/6) code).

56

(set PAST=0 for



Partitions: [err] 15 20 Decoding Functions: [err] 25 30 45 50 55 7 EP
0 301 191 Bl TABLE Il List of 25&P%‘§5i1t19 rlds (converted to decimal) which
can be freely 5 concatenated to formstrings satisfying the (0, 3/5)

constraint: 70 71 73 75 77 78 79 82 83 86 87 89 90 91 93 94
95 10 99 101 102 103 105 107 109 110_111 113 114 115 117 118 119 121 122
123 125 126 127 145 146 147 149 150 151*A%% If54 155 157 158 159 177 178 179
181 182 183 185 186 187 189 190 191 (093/90®et08ef01 203 205 206 207 209 210
211 213 214 215 217 218 219 221 -222 223 227 229 230 15 231 233 235 237 238
239 24% 242a§é§:i%§?:246 247 249 250 251 253 254 255 274 275 278 279 281 282
283285 286 2 293 294 295 297 299 301 302 303 305 306 307 309 310 311
313 314 315 317 318 319 326 327 329 331 333 334 335 338 339 342 343 345 346

347 349 358 850, B3¥3E ¥ 20 358 359 361 36R,3G5HIBS BG7¥369,870 371 373 374
g@?‘; §-§,-4Qé 905 406 407 409

375 377 37§ 376, 481+382 843,393 395 397 398 39§ 01, 40
410 41¥ 413 412 }15 4?),@? 422 423 425 422 429_480 43{ 438 434 435 437 438
439 25 441 B42 443 3453%M6'6447 453 454 455 U57MAg% 461 462 463 465 466 467

469 470 ATMp F7MY4¥4Y4YE AT7 478 479 483 48%, #8B(NZA 49 491 493 494 495 497
498 499 501 502 503 505 506 507 509 510 511 30 35 40 45 50 55
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NS 20 Decoding Functions:

X, = E + (M + NI)Y1 + R, Y, + SlY + S,.Y

i 173 2 2°8
- .
x2 = E + (M + Nl)Y2 + erg
x3 = (M + Nl)Y3 + Rle + s1(Y1 + Yz) + 52Y9
30
X4 = B 4+ (M + NI)Y4 + N224 + Rlyl + RzYle
. x5 = E + (M + Nz)!6 + NIYsYg + R1Y8 + R2¥9 + slrg
x6 = (M + NZ)Y7 + N1Y7Y8 + R1Y7 + RzYa + Sl(Y1Y2 + Ys) + SZY6
\J -
A © x7 (M + N2)Y8 + R2Y2Y3

L
(]

E + (M + NZ)Y9 + R.Y, + S

277 2

50

55



EP 0 301 191 Bl TABLE IV List of the six state-dependent codewords: 5 0 A
0 1BO11010 0A0P10§&p191131110A0 1B11010A01B
11100A0 1B111115 wh (PAST) B = (PAST) 20 PAST
being a binary variable that defines the state and is given by the |ast

digit of the preceding codeword. The possible values of codewords which may
result are: State 1 TABLEaE® 2 25 DATA

(PAST=1) (PAST=0) 00100001 (33) 000110101

(53) List of 28;3:%9939%:;&652 prQQ:QQJxO&o 3:71.)1::666 whic{x be &QQH{llOl

(61) s 10101101
0000J0116°R¢3pnated to form §pi: fdti(’f%')g 13008903/5)( £e3ptraint:

000111110 (62) 010101110 (174) 10100001 (161)
00011011170(5’51) 73 715 77 ©Q301991%h @36766357 8s. 90 18100491 94(165)

000111111 %102 103 108 1(3]10}991]1]13% 1(117f’23\/¥1' ?1.13 hfﬁ '1 gnﬂgr’izﬂbiageen

parti ®ul ar? bed réf erence erred
t her eof , 128 W-’l Ilzlﬁelahd’e"r%tldédlbil 14%03605k31 1153 Fﬁ‘*t%@ &Pﬂ Lt3at15Padi’dus
changes insdetailsinmag2bsiads téermm 18t hoatisdepartigsy 1LoR0L RD3SROSI T,

scope an%ke@&h'm QEOU’&GL '2ri‘§eﬁ‘i4 Oﬁs 2% Efé‘%‘seezf‘ §pjt2\y§r 9240229 230

i npl enentati on

G ai nf 123Appit é"t3332??)r23e8n838| ?1@1 e?‘p’r é§é| 243 A% zﬁan%"e% 280 jpT A%x 4 2B| nary
data, foR58 PRM276haRRe?79 2800285 283 2850288y RAY| 2RF 299r 88%| 287 a8Pe

nunber ofoli §62 393 oS Py Abts36PMAO NU313 el ¥e5 sEAand el 919 raEmeiserng the
bi nary d%@ 3??%3%”99 eﬁsé“’sgﬁsaa&%ﬁ' §Q3t?ﬁ§ hsgnsr ‘3‘4“?'3’@5 3%3%}' i 357

pr odugy Seguence d data f x sequence
coh°p’r| si s§3a3?)? Li"f’él PW > 36Geddt A82 838h3tkqiiénééd h%ﬁﬁ g 7a 78 HRt 3Bho
interl| eased 2 33d3eyeIPSUIIISYAL NS 4030403 405 408a4Q) I9QUERCetllnfdl3

't Ete fre : ﬁa\ml 5@&&@;959:&mwsn02984mm99te I mr ees cme@tst h¥¢a¥ﬁ Q8%
432 1 244, th ilaeé~I AaYbzed 064'%]5 ?ﬁe Loe 99 §) b|t 4&? {Ehe 459

conseeut | roes erel the Ta er o encoded
bi nary d468 4% tqé AldbEr4 df’sbi‘i’é 47r§ #i8 eBHHARS 486 487 489 491 493 494
495 497 498 499 501 502 503 505 506 507 509 510 511

30

35

50

55



being 8/9; and 55 each codeword having a state dependency on
selected bits in the previous cod%w%ﬂrsqg.lced by the encoder neans. 9
TABLE | V List of the six state-dependent codewords: 0O AO 1 B0O1010A
0O 1BO11O010 OAO0O 1B0O01110A01B11010A01B1
11 00A01B111115 where A=1Jerr] (PAST) B = (PAST) 20 PAST
being a binary variable that defi M88LEhE¥ state and is given by the | ast
digit of the preceding codeword. The possible val ues of codewords which may

result are: State Stafe 2.25 . DATA

( PAST=3) Tis¥ BECerle six ’taffiﬂ§ﬁ§6f°661ﬂ%%ﬁfrd(33) 000110101
(537 010100101 (165) 00100101 (37) 000111101
(61) 0 §1010E1011 ¢173) 30 10000001 ( 129)

000110110 (54} a ¢ 1 B o 1040400110 (166) 10000101 (133)

000111110 (62 010101110 (174) 10100001 (161)

000110111 (55§ A0 1801 H1h100111 (167) 35 10100101 (165)

000111111 (63P A 0 1 B 1 1080001111 (175) Wiile the invention has been
particularly shoxmg ang degsciiged with reference to a preferred enbodi - nent
thereof, it mﬁbl bgzngqr§t999 by those skilled in the art that various
changeg i n detail nay bé imade therein wi thout departing fromthe spirit,
scope and teaching of the invention. For exanple, a software 40

I npl ement athieea af=t-fegpasepder and decoder circuit functions is possible.
Cainms 1. Appargtus fQpgsgpcoding a presel ectabl e number of bits of binary
data, for a PRM channeF, into 45 codewords having a presel ectabl e
nugber 2of BEFSPeLRY ¢ RpPAFarIAFiesipr FathGetinee tan stesnsatdriy gdupviby the
bi nary datthe aaset eigddepfntlan precedphectddewbhe. r era yossIBPOalhes of
produci ng ceadwereLwmlcnenspdadkdat @£y om the binary data, each sequence
conprising a plurality of codewords, each sequence having at |east two

i nterl eaved odd and even subsequencess sai d s@h¥thces of

i nterl #aved subseqi®¥d®es havi ng no nofRASTAN t hree cons¢BAST=0 zer oes

00100001 (33} 000110101 (53) 010100101 (165)
00100101 (37) 000111101 (61) 010101101 (173)
% 10000001 (129) 000110110 (54) 010100110 (166)
10000101 (133) 000111110 (62) 010101110 (174)
10100001 (161) 000110111 (55) 010100111 (167)
o 10100101 (165) 000111111 (63) 010101111 (175)

While the invention has been particularly shown and described with reference to a preferred embodi-

ment thereof, it will be understood by those skilled in the art that various changes in detail may be made

\/ therein without departing from the spirit, scope and teaching of the invention. For example, a software
40 implementation of the encoder and decoder circuit functions is possible.

Claims -

1. Apparatus for encoding a preselectable number of bits of binary data, for a PRML channel, into
45 codewords having a preselectable number of bits, said apparatus comprising:
receiver means for receiving the binary data; and
] encoder means, coupled to the receiver means, for producing sequences of encoded data from the
binary data, each sequence comprising a plurality of codewords, each sequence having at least two
interleaved odd and even subsequences;
50 said sequences of interleaved subsequences having no more than three consecutive zeroes
therein;
said odd and even subsequences each having no more than five consecutive zeroes therein;
the ratio of the number of bits in the encoded binary data to the number of bits in the codewords
being 8/9; and
65 each codeword having a state dependency on selected bits in the previous codeword produced by
the encoder means.



therein; said odd and even subsequences each having no nore than five

consecutive zeroes therein; the gpaj 3¢ 10 gihe number of hi mulnwuﬂmgﬂﬁﬂﬂm
bi nary data to the nunber of bits in the codewords bei ng
each codeword having a state dependency on selected bits i the prévidus*
codeword produced by the encoder neans. EP 0 301 191 Bl 2. Apparatus as
clained in claim1 wherein the éf®&8efVmeans includes a plurality of gating
means for producing the codewords as partitions and output gating neans for
combi ni rhgist@%fpew;wrg%a@a SOSEMRNES cbdWdAdae sequences of codewords. - 5
3.x aratus as clained in any preceding claimfurther including decoding
nmea for decoding a presel ectabl e nunber of codewords into a presel ectable
nunber of bitsaof bikhary @ala, said decodi ng neans conpri sing: receiver
means for reQ,e'hvbng 8 he icqdgwor ds; and decoder neans, coupled to the
receiyver 0{4§)r oqugl g sequences of binary data in 10 - response
to sdfd code rds Apparatus as clained in claim 3 wherein the decoder
means i nclud@s3a%pl W al it &f gating neans for producing the partitions of
bi nary data and oui psit1 gati @g neans for conbining the partitions of binary
data into the iegugrg:e#s 10h pinary data. 15 5. A method for encoding a
presgl ectabl e nunber bits of binary data, for a PRML channel, into. .
codewords having a presel ectabl e nunber of bits, said method conprising the
steps ofwherecai ¥ifig(2Aex)bi nary data; and produci ng sequences of encoded
data from thegbinarypgata, each sequence conprising a plurality 20 of
codemords each sequence conprising two_i terle ved subse nces,  one of

cho c RS TS PELBAI Y ’?)if“‘(fadvg?’ta%s%f’la’énge e othye (?Bgs&t% ot §’Y0f
even bi tthrodiasitodsgit et séquem;@slihavm@emdrmr Bhe lpossiplecvabmee@fii ve
zer oes tduydeRioas oS HAgedueRCE AHavi ng no nore than five consecutive
zeroes therein; the ratio of the nugge;_ c51lf bits in thes ncoged bi nary data
to the nunber of bits in the codewor bei ng 8/§: each codeword
havify a state dePpifhiency on sel ect d82HFTY in the pr eViPd§Z=ebdewor d.
Pat ent ansprUche 30 1. Vorrichtung zur Codi erung ei ner vorher festlegbaren

~ Anzahl von Bigh$oRb8ar £f3)0at en, fajpoghpe @I\_{I, Kanadloforhggd@y@g,t er, die

ei ne vor her fest &are Anzahl vaon BI ts esagte Vorri chtung

unfagj: Enpf PPABRIE nt3%eht ungen 9P 14EH° Enf§ldng der‘”bqlr‘?"r1 Bhi+h; und
Codi er erei nritohvoe@rn(i2dile an di @oBAPLEIhgSHdi nri cmmig)@rllgekbﬁﬁﬁel t sind,

fOr die ErzeygypeiyPnadd)  Sedurnienif@dient er Degrsicadsodenrdy naren
Dat en, wobe O?QSOOGq&eﬁr}S mehr alo%o?wllcf)d&%rt umﬂ&lOOlll (167)

35 10100101 (165) 000121111 (63) 010101111 (175)

While the invention has been particularly shown and described with reference to a preferred embodi-
ment thereof, it will be understood by those skilled in the art that various changes in defail may be made
therein without departing from the spirit, scope and teaching of the invention. For example, a software

40 implementation of the encoder and decoder circuit functions is possible. '

Claims

1. Apparatus for encoding a preselsctable number of bits of binary data, for a PRML channel, into
45 codewords having a preselectable number of bits, said apparatus comprising:
receiver means for receiving the binary data; and
encoder means, coupled to the receiver means, for producing sequences of encoded data from the
binary data, each sequence comprising a plurality of codewords, each sequence having at least two
interleaved odd and even subsequences;
60 said sequences of interleaved subsequences having no more than three consecutive zerces
therein;
said odd and even subsequences each having no more than five consecutive zeroes therein;
the ratio of the number of bits in the encoded binary data to the number of bits in the codewords
being 8/9; and
85 each codeword having a state dependency on selected bits in the previous codeword produced by
the encoder means.



und j ede Sequenz mindestens zwei inei nander geschacht el tefd Il ;
gerade Subsequenzen hat; wobei enzen i nei nant j '!Eﬁd‘ _
Subsequenzen darin nicht nehr albgﬁgrgéﬁ%&ejl nan- derf ol gend €My raull
wobei besagte ungeraden und geraden Subsequenzen darin jeweils nicht nehr

als fitrd apphaiugandeimbdin cldi 1 wherefaRslenchilel idshsiRes a YRy oﬂfaﬁn MREARE kdr L NI S
der Anzahl prdéxingBithes codewstas) a€ Qelitifihé @Rd BUIP@T GHBRE tedrid € bonfliiniighthe cgeﬁiticﬁbté In
den Codewoeddewar®/ifio the isequbrgbs ofebdbwavadei | edes Codewort ei ne

Zust andsabhf ngi gkeit von ausgewAhlten Bits imvorhergehenden, von der
Codi-ef erdei Mnateive 1ad celaimede ingarynpréisdiegusiaim suitheveingliding4deciing\ibeans abrt deegaing & i n
Anspruch 1pPressiertakie pureher ofGodewsrds rind¢ A pfesélectably nuwber of bits@h biney datarskid ibeodiggn zum
Er zeugen d@PANEEURRNGR¥er als Partitionen und nehrere
Ausgabegatter’%’P‘H"Fi“@ﬂ‘ﬁIﬂ%ﬂ%ﬁ‘i“"ﬂ%WR‘bq?ﬂ?'ﬁ?éﬁ"bn von Codewertem zu Sequenzen von
CodewBr t er n. 98%dergmeans, qoupled i, e feesivermegiish & eadisiege ranenses: ofc binaryideta de s

vei t efen DETRIATEL? BN Bngen zum Decodi eren einer vorher fest| egbar en
Anzahl orh von Bits binfrer

¥on (;Sg Eg\@g E.FR | 91 c(?iinr\]. w\fl ¢ nei*i| fe%g}_\?n%?ﬂ%&% @%.Zgél lrtgéﬂf r@irﬁ?qnﬁm
- Eﬁﬁneﬁhpf“ﬁﬁg%% ﬁ%ﬁ%ﬁ?ﬁ}#&%&?@%@ P TR e o e by 0"

Enpf Agger ei nri chtungen gakoSB’e t sind, zum Erzeugen von Sequen- 55 . zen

bi nf i r ers, DRtnRiholt Ror SHcdtig a Prebeid2BB HufbdrOfd RS of Bihary Hata VRF 'a! SHMLYUBGniA, Efnt% n
Anspr uch 3codédrdsthving i ResoRGEUIH A Bils) Salth rlha RoMEHg e s@ag(;ﬁerel nri'cht ungen
zum Er zeugen redeivindin6lomidy 4d; sl S Partitionen und nehrere

Ausgabegat t ep@tuing Ghjuenge bf hodBelkaa kot eeihardyUata, eabiPsdduetied coktbhisifbla Yitility
Codeymor t enof TodeBortjs @achcsaquencs dOmERsG It Brieabod subsdquevs/Un6 6f wiith coRktsCnlyIed

- el ner vor heid bit eesitioaspnd trervthéncoadists antyof Bieh it positiatiser  Dat en, f O ei nen PRML-
Kanal , in Cothewequerces having 80 mere thap thrercofiseativecgivas thereidnzahl von Bits, wobel
besagt e Met h&vFe sulspquBRce BipvingSho more thantfive canesculiys zoraspitiesahgens der binaren

Dat en: und_EF?&#igoh e nunbeset piteriy e eocsekidehinap daeto ¢he namber e bitstin tha cadewBds en,
wobel®| ede®8847e#® nehrere Codeworter unfaBt, jede Sequenz zwei

i nei nander geSEASRIENBYing AR rBeISENFY QRrPalioted bijkin tha@rrupusdodiewordur  aus
ungeradgn Bg téo%i ti onen und di e andere nur aus geraden Bitpositionen
besteht;a(fﬂanp MSbei die Sequenzen darin nicht nehr als drel

AL S i B S S
Anzahl derunﬁg:;';:s 'nden’ codi er ?en B ?%’?%a &N 20 TR MRAIRP RO ehiupg gen
Codewdr t ereingitherbifiichtiiston fur Bsh MM abrFft@Rn BER\WRG t €1 ne Zust andsabhangi gkei t
von ausgeVveddieteRihriBitinger, eV 8H hﬁrﬂgﬁ Sifichtifdn Gekoppett sind, 4l HHlgohd' Lhehtung
er zeugt en deqatavddrcodieitst DRbrbdus dBEM Be@dn! WIBai jede Sequenz mehr als ein Codewort umfabt
und jede Sequenz mindestens zwei ineinandergeschachtelte ungerade und gerade Subsequenzen hat;
wobei besagte Sequenzen ineinandergeschachtelter Subsequenzen darin nicht mehr als drei aufeinan-
derfolgende Nullen haben; :
U wobei besagte ungeraden und geraden Subsequenzen darin jewsils nicht mehr als flinf aufeinanderfol-
40 gende Nullen haben;
wobei das Verhdlinis der Anzahl der Bits in den codierten Bindrdaten zu der Anzahl der Bits in den
Codewdrtern 8/9 betréigt; und
wobei jedes Codewort eine Zustandsabh#ngigkeit von ausgewshiten Bits im vorhergehenden, von der
Codierereinrichtung erzeugten Codewort aufweist.

2. Vorrichtung wie in Anspruch 1, bei der die Codierereinrichtung mehrere Gattersinrichtungen zum
Erzeugen der Codewdrter als Partitionen und mehrere Ausgabegattereinrichtungen zum Kombiniersn
von Codewd&rtern zu Sequenzen von Codewdrtern.

§0 3. Vorrichtung wie im vorhergehenden Anspruch, die des weiteren Decodiereinrichtungen zum Decodieren
einer vorher festlegbaren Anzahl von Codew&rtern in eine vorher festlegbare Anzahl von Bits bin#rer
Daten, wobei besagte Decodiersinrichtungen umfassen:
Empféngereinrichtungen zum Empfangen der Codew&rter; und
Decodiereinrichtungen, die an die Empfingereinrichtungen gekoppelt sind, zum Erzeugen von Sequen-
85 - zen bin&rer Daten in Antwort auf besagte Codewdrter.

4. Vorrichtung wie in Anspruch 3, bei der die Decodierereinrichtungen mehrere Gattereinrichtungen zum
Erzeugen der Codewdrter als Partitionen und mehrere Ausgabegattereinrichtungen zum Kombinieren
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1. Appareil pour |e codage d' un nonbre prd-sdl ectionnabte—de—bits—de——-
donnees bi nai res, pour un canal EQ Wf en nots- cod '
pre-sel ectionnabl e de bi ts, |edi appar conprenant: ;u ma !ﬂﬂ ﬂi "e
recepteur pour recevoir |es donnees binaires; et un di Sposi *
coupl e au Jérs¢uRaswEreln 2 SeqURHRA Ton GRA&WSHEMOodui re des sequences de donné6es
coddees partir des donnees binaires, chaque sequence conprenant une
pluralitf eme MathedeCLntl €odisdiingajndiNorhdtifesiogbiaton hazakl oo Bis: I8t Gawe SUrisinpa PRIML-€ t
pai re i nbr Kenaf @sGod@grter mit eiser drorher JestidgtiaramAreshi den Bits,vpbsidesagiaddsthoderionfafy didee s
n'-ayamt pasclpitteidesde troi s zeros consecutifs; |les dites sous-sequences

i Mpai re et Epatangsngden indiren Bftercunde pas pl us de cing zdros consecutifs; le
rapport entrzeugens merBeauengen podiestergBaten pussded dhindean sDatann ypheb dpde Ggauesz aehpe
nonbre de [GPdeydae et jedeBeqyenzanel ineiapngiigesghachiplty Subtoqusnzan Wnialh von deaRs aieant
dépendant @¥ aus mga'iadeg'tﬁ'tpta?@f’rtea |“P$d'?)i"ld§’ °§'E‘1 a8 goraien @gpoasmg" P@thot code

6c6éfe 3'eb°' die S h 8§P lon |
Erevgndl gfat |‘"8 ? :%9 Eﬁ 8%’ 5 "f';g;‘zéé% Sﬂyd §‘ ﬁg Seu(r)<21(I:'| ?e de
portes poury g@r §§ LUNVE °’I"?) gja 0 7Y (997 R e B 4 R0 ¢ es
g 3 Gt & 2 AREIET f?voﬂ%%%fﬁhﬂ&?&{l‘? TBhSaGRARR, Hags | oS

S on

de sortie
a reven i cat

sequel;kces ng néﬁQn

b

conpr enant , de pl us, %ﬂspo t dGCodage pour d6coder un nonbre
pre- sel egdveidibitishs de nDts codes on un nonbre pre-selectionnable de bits de
donnees binaires, ledit dispositif de decodage conprenant: j> un

di sposi t4,f ApskeaRpotiUB chddgé diUR GEMISH lpré-sBBctidiiable @0 BRS do @3nnéHY binaires!pbufl Urs pengli t 1 f
decodedlr, ®aMp) & nittbcotdssapars uk hdnbrd @E-S4kictunhable daits, ladit egpaiell Conthahatclquences de
dofindes bi A diswsititicepBrposraedudlr ek dosnésdbisireneies. 4. Appareil selon la
revendi cat iuodisghsitiDadeur,|ceupifedu dispositif sjoepsaut, ipbur peduidaiss sénoempesatedionndes idérsal i t 6
de portes petir dgsrdoonées bindes. ghaqueiséquens cdmpeiaanh Gesplivilidade etsetdesi@tayanldues de
sorti e poumoinsderixiseys-squenges impaird & nejredbriBées;  donnees bi naires dans | es
sequefices drs diesrpiaHencep de, sgup-adnuerntes imprinuéasdh 'ayent Pasqiig de troip 24esrRgRSScutifs;

pr e- sel ect ilR§Hiessous-sdauentes inpaite eipairatayan ichastnedas plptdprcingizéres prapscplifil. en

not s- codes '°d post %‘He locpembee dey bits dansdes dqupges tinaireg cogiet st le|nagpre dﬁr"l‘i&&ﬂ@ les

pr odu 2”85&% T el 38 s A Mot e RGBS ARG ©

chaqu® seqf®¥ 8@5?%3'“ BYRY" une pluralite de nots-codes at ayant au nmins

deux soug. ag&%w% d uges, ddﬁgg%. P aG R AP Lofia (55 ﬁff%%ﬁ"ﬁé;diees

d PdftdhE 3t Q&S J:t@g
sequences sl adshmitbhs'$e ﬁ% Jo&ég'dﬁnszlégéaéueﬁ&gﬁgﬁ\ chaque
SOous- §sequences n' ayant pas p us de ci nqgq zeros consecut | fS | e rapport entre
| e nonbrg %péﬂéllts‘éloﬁlﬁﬁ&vahdﬁtldﬁﬁrﬁ&@&nﬁhﬁéﬁt 46 Pius, AR G Sos®f del d%cdi!@éﬁiﬁ’oﬁf déBodd} nS
dans | es nabmbre QikBssidaticandbledde Tbfdrcodls éhhaf] WEMBI® tpréséibetionhablat ded bike dsl Abinsske
| " etat sur binaifelsdéditlispositis desdobdags tomprenant dans | e not - code precedent.
U un dispositif récepteur pour recevoir les mots-codes; et
40 - un dispositif décodeur, couplé aux dispositifs récepteurs, pour produire des séquences de données
binaires en réponse aux dits mots-codes.

4. Appareil selon la revendication 3, dans lequel le dispositif décodeur comprend une pluralité de portes
pour produire des partitions de données binaires et des portes de sortie pour combiner les partitions de
45 données binaires dans les séquences de données binaires.

5. Procédé pour coder un nombre pré-sélectionnable de bits de données binaires, pour un canal PRML,
en mots-codes ayant un nombre pré-sélecuonnable ds bits, ladit procédé comprenant les étapes
consistant & :

50 recevoir les données binaires; et
produire des séquences de données codées a partir des données binaires, chaque séquence compre-
nant une pluralité de mots-codes et ayant au moins deux sous-séquences imbriquées, I'une ne
comprenant que des positions de bit impaires et I'autre ne comprenant que des positions de bit paires;
les séquences n'ayant pas plus de trois zéros consécutifs;

65 chaque sous-séquences n'ayant pas plus de cing zéros consécutifs;
le rapport entre le nombre de bits dans les données binaires codées et le nombre de bits dans les
mots-codes étant de 8/9; et
chaque mot-code étant dépendant de I'état sur certains bits sélectionnés dans le mot-code précédent.
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