; e3e=f P: <<=4BbDzOG6PTf PrCl 2 MAR 20D3 ENCODI NG AND DECODI NG TECHNI QUES FOR
DATA IN 24 BIT SEQUEI ~CES 5 The pre. digital data 10 particulaﬂlQ,Nﬁ@Ro@@@g
and sequences. FIEhD OF THE | NVENTI ON sent invention relates to

comuni cating through a comuni cati on channel. Mre the present invention
relates to decodi ng techniques for data in 24 bit BACRGRODND OF THE

| NVENTION 15 In the field of digital communications, digital information is
typically prepared for transm ssion through a channel by encoding it. The
encoded data is then used to nodulate a transmi ssion to the channel. A
transm ssion recei veENCODING cANEhDECODTING DECHNIQURS' #ORdul at ed
and decoded to recover the original information. The encodi ng of the
digital data serves to i nilasé chimute cBilil SEQUENGHSe so that the
transmtted signals are | ess corrupted by noise, 25 fading, or other
interference associated with the channel. The term "channel ™ can incl ude
medi a such as transm ssion lines, wreless comunication and information
storage deyices such as magnetic disc ~IIIA~6m nm-~~~a~ 12 CIA R Z0Q03" -2
drives. In the case of information storage devices, the signal is stored in
t he channel for a period of tinme before it is accessed or received.

Encodi ng can reduce the probabil gy 8f o 04 } fdj roduced into 5 a
recovered digital signal when the I IS to the known -
characteristics of Hife Buegeahd jmeentian arelakes tie kFeWHUASFaEing

characteristi ggfifcaa Qﬁﬁ&&nHQQB%?%.Qbaaaﬁhuni@aéf&ﬁCéb@%ﬂgqqingMore
arrangene data words of m 10 data bits are encoded intq | arger code

nt,
wor ds of %600@@rﬁﬁ’t°§‘,1a§r?d"t hethgt | PTRIENS kHBRAPEIORhe XOPEGSHt e t6F the

encodi ng arr argeyeling Detd edeicadiinge wudtikaks |fgy od&saddeodzagbdard can
al so inprove error correction, however, decreased code rate also 15

I'ncreases ene self’rf‘pti on and sl ows communi cation. Encoding for nagnetic
media al so typically includes non-return-to-zero-invert-on-1s (NRZI) coding
and resynchroni zati on of the.-%e8io Sk rsgrehphase | ocked | oop

(PLL). In_order to ensure ad _synchronl zatl of the PLL, a run
length 1i#Pt (RLL) .Ioftheefaghserof kdigitalneepmanieatiens, | digatedt egral
part of the engFimtildh SUH ergpibaneyt Wrdpid ederd svbmeryersesn are
encoded to prqduce two smal |l er, code words faqr de& ction gé a. Viterb
detector, the %ﬁ B q]eﬁaf rFW‘ﬂﬁ‘r?béF‘"i Thgt epgegedi fakaciSof t he
bi tw se interl|tdrredused- sequriand dte & Sordnsmitssidro tedthe dakapeln the
viterb detector.. [LhS ARG, " el ARCS LA GRUIC HALMATT 96! S L3RS 0Y
consunption and i's Knowi as a ng wel ght. ese con§?ralnts I mprove
per f or mangl, BuPadY erenedelatgdatandy dgcgdedunter oecavair alhe code
words, which dani thfSebe fo, | Oner code rate. Finding an efficient
12 MAR ?.003 -3 set of constraints_"k", "i", .and ""W' within a suitable
code rate is conpl ¢ oreIRRGRY gi @Gl W 019k adar CAER aSSHVES s Hound

t hat transm ssimpr®fe r elcimmmel Vcd igh di gerfbrmands r eps esariidtng hebits of
5 information throu a channel that_intr.oduces I noi se.ijy the form
of irregul ar ttrrrﬁ!}lﬂ%g‘-rt?cgceﬂ/%%a%ftsaléend 1ue%’5r e(ﬁoé{}%g’l%:edshg% ﬁg’rls d of bit
errors is28 prihiing, This ptdlEemintepfezencei masgmsated diwidhdr itkes and
can be present_4 er e (o I L Hs~ THE

| NVENTI ON The %}lrl%érg%]? [ n%/%%t?%%&r elates lt%o]cgdfg?' g\n@dgﬁd %ﬁoﬁ‘ﬁ S

communi cat i ng trghsmissbon t hibugh, a G xekAAMI cAAWNERATISN t ha&Nd npr ove
transni ssion amféﬂny@foﬁhes@&?age Meiaed SYBRNT 981 ZRddt A d gias@di ng
probl enms. An encodi ng systemreceives 24 bits of information as first and
second 12 bit sequences of 20 the data. The encodi ng systemincludes a
first encoder that generates an 11 bit first codeword and state vari abl es
as a function of the first sequence. A second encoder genﬁWﬂMﬂHﬂﬁMNﬂ@Wit
second codeword as a function of the second sequence and

vari ables. The state variables are represented by four or fewefessiki*ts in the
second codeword. The first and second codeword together forma 25 bit
codeword that coupled to the comuni cation channel. A dec t hen
receives the 25 bit 30 codeword fromthe comunication cmﬁ‘am%m%mm
separates the 25 bit codeword into a 14 bit codeword and

codeword. A first decoder receives the 14 bit codeword and gtsPHtes a
first decoded 12 bit 1 ~ Mad zoo3 sequence. The first decoder also
generates decoded state variables as a function of four or fewer bits of
the 14 bit codeword. A second decoder receives the 11 bit second portion
and the state variables and 5 generates a second 12 bit decoded seqguence,
the.first and second decoded sequence.together form.ng a decoded 24 bit
sequence of data. The first and second codewords together forma 25 bit

N 1 I 1 ——r Y e Y 1. A~ Y L I ~r- 1 * a1




20 FIG 2 is a block diagram of enbodi mrents of encoding and d ngl ng
systens for communi cating data according to tre present inveati 'MA:F\D(ZOGQ
is a flowchart of a nmethod of encoding data. 25 FIG 4 is a f | ow chart of
a nmet hod of decoding data. DETAILED DESCRI PTI ON OF Tfl E PREFERRED

EMBODI MENTS FIG 1 is a perspective view of a nmagnetic 30 disc drive 100 in
whi ch the present invention is useful. Disc drive 100 includes a housing
with a base 102 and a top cover snhot shoﬁf). Di sc drive 100 further

i ncludes a disc pack 106, which is nounted on 1 2 MAR 2003 -5 a spindle
not or (not shodmeiveby a I schel axgel®dE Difermpaclonl 06tbpshedasvacpkyral ity
of individual ¢jscs,. i.ch, are ted far corrotatin_about central. axis
1d9. Each di scgégr%é'g%‘}asl%nsgggggi a%tnedtq'heéaﬁh%nﬁ%, %Wfi ¢h PSTH3UnPEd to

di sc drive 100tfime. befomeunitcats acaesded her drewe swed aceEntodihg eaanpl e
shown in FIG d 1 ! t . o] LCh_are in
turn attached Sd ?gcéh%c%ééiﬁar%ﬁgﬁ %4}? %%éé;zkpe:@%apﬁF%%égfw'QQ’hénget uat or
10 shown i P FI & tefevekrethe digisalknowAgasla whenr ythevi agcodihgacisat or™
and includes a,4Qi cQi o] ,yﬁl\/g: |1 qgﬂ 118, + Voi coi |
notor 118 rot a?ggbg%tiugtdor@%w%&t ithsa§.§??ggggggﬁga§sf 1 aﬁ%{] gﬁgi vot

shaft 120 to pb5Pt iBKeKasdsonm widherknpowieneiae 1chapacterbekics onf an

arcuate path 123mkhghyeaRidrdichannaner diameter 124 and a disc outer °
di aneter 126. Voice_coil notaqor 118 operates under control of internal

circuitry 128. The EBa&?PER?%nﬁP99§¥ﬂ3rﬁf?ﬁ%ﬂ?ﬁﬁﬂﬂ«:ﬁﬁ?@d“@%@%19f m
gpmmn: cgt]iu)n dhaalnbliwhhgrl& eaicodedeiiveodilgirgal dﬁaa ﬁaﬁdéeBFoﬂPééd_&he 198
igital data af, ater. tine. ite gircuitry within.,interpal circuitry
recei ves dat a, g%sﬁi'cgpﬁ/ rf}?%rﬁggb? gﬁ"?%l 180#{% r ,asa%d‘et HeFentdt®sCata in
codewor ds adapthd tenddiirmgpnmarirangement25 chermredsidde thecatkede dghgei s t hen
used to nodul at Lte pr vl ded a ite t cer in_.the head
110. The wri teg‘ﬁpgﬁs %ceragééﬁﬂ}éghea?ﬁlocégusealsﬂ's%ccéé@ e codgkﬁg%ds to
be encoded on gowugAbipw.| aybeweNedisc @rekeddsl Accdd at eatei mealeoread 30
transduceryg n ahleresgalsr RERYGHS &%ﬁ@;&%ﬁsaﬁa g@e@_sweaﬁtﬁuggemaﬁ.wagnetl c

| ayer as a serial npdul ated réad signal. Read circuitry wthin I nternal

circuitry 128 denodbR&PEdnche $¥%ad BRERSFiFNt Feddecedisr tYPRCRARY2003 -6
paral | el codewanddudébe nderadithained ccedeonantdsrarenthen (NrRzajedolyngecoder
circuitry withinscircuitny 128 which pecoyers the digital .data,for _use,
typically by alagfigﬁezﬁqﬁ?:co%?ﬂ]e%éuﬁn aofafc'gF Fﬁg.lvggt S&aJZ YHOWE & Dbl ock
di agram of an phbsei dewkerd Boeyst®HL150 Ihoorsermig censnge dagegahtdat a.
System 150, g0 th2bhs z%f'&ri%hg*b@_ £REMBRE Cab! QiyC h 1g§miEhQELE?r_‘.
conprise an arr ngerrent of ‘'magnetic storage di scs and heads as shown'in
FIG 1. ChannePf1hec@nmiei| Yo7 pef ofpRECEYHELE FEERPMLA| 8Bt ABReERARNel s
such as an opt paak, ol elef ThIdilNANIH $9iselmsi FBevBaRRRl infRreR60dUNY
system 154 is ad%pt ed to receive Hat and secaond 12 bit segilences 156, 158
of the data. TREPESIUENTSSRTEnPPERRAcEQBT BHESIWD08Ma 6L 8hafOFGEner at es
an 11 bit firswosdde®ord dedlEctitentyf iseVixer¥ildetastarf, untiei amaxdmumhe
first seq ce 6. ncogde | 80, 0 r st.at e i e 62,

164, 166, ulfgentrijcf?ll qﬁglggtgo,ggl?‘“@grgs un(;%??o%ésle%? tJTqi‘e Flyirgét é(géqug%ce 156.
20 The encodi ngisydsem iuerhenveds BivERsuers? that alsgenbimitedatod bit
second codewor GeifiZe '&@.’E}”iﬁdtﬁ% ¢i8eDpi 8 febtBE! | 0BHATM LRGN

seqt 3ence 158 and the stat’e variables 162, 164, 166. The state vari ables
are represent e®f Pnefe iecangodedwabidaifschs ppergir consuapEiop pad
preferably theiis fnolBU=akni 41 ladiirg OleliBBtrseconthandewendh@dntlsn FI G
2, the encodi n%@syst em i 54 conprises encodef circuits 200, 202, identified
as ENC-A anfl ENEEEOVEnePEXESTMagcsy st BHF 15280 s&eRGmpEPs R UBHRAED festers

204, 206, identlidriRd msmdr ~oENGvai-1Bbleetdides dvsxdapl WBi6h epear aldnans of
t he code testers, encoder circuits an Adec%der c'rg&its S Sqﬁﬂgan Tabl es
1-12 bel ow. 12 -EZe®IDHP32 7lowen gara: 5870 rERIAL PRe FHT S SR
second codewords 160, 168 and is adapted to couple first and second
nodul at ed codewords Z72, 174 to the comruni cation channel 152. Codewords
160, 168 5 together conprise a 25 bit codeword. Mdul ator 170_ can be
arranged in a conventional manner to receive codewords 160, 168 in a
paral l el format and provi de nodul ated codewords 172, 174 with anal og or
physi cal properties that are conpatible with the conmunicati on 10 channel
152. In a case where communi cati on channel 152 conprises a magnetic disc
and head, codewords 172, 174 will be in the formof serial wite currents
delivered to a wite transducer in the head. Wth other types of
conmmuni cati on -channel s, nodul ati on can 35 include other known .forns of
nmodul ati on such as*AM FM PM FSK, spread spectrumand the |ike. The -

e



30 synchroni zation of the local oscillator conpensates for speed variations
in the disc drive. In FIG 3, a nethod of encoding di gltal dat‘g%%AR ?003
transm ssion through a comuni cation channel is shown

250. At 252, a first sequence of 12 bits of data -"is recelved at a flrst
encoder. At 254, the first encoder generates a first codeword of 11 bits
and generates state variables as a functéon of the first 5 sequence. At

256, a second encoder receives a second- sequence of 12 bits of data and
the state variables. At 258, the second decoder generates a second codeword
of 14 bits assetfeficcopstokints §6€ondigeqa@dcdwﬂndithénsaaseiVeblables,
the state varjpghlkesake B¢ 19 %&egeﬂtqdm%y %HE qrwg Wer bits in the

second codeword. At 260, the rst and ewor s are conbi ned
together to formal®s Bﬁlttléwea/br dltAﬂsze?punai rt'thf-'lq erpnsMisskork=9fi s set

on the 25 bit reodewiedyt A drigNdidfit0r swo»_él&slfeﬂ&erﬂm@{mmﬂt@f oflecodi ng

digital data for transm ssion received from a comuni cati on channel is —

shown at 300. iRfosmatignydhyqual, & geharnel  Bhat odBhEPAUGES hChaR®L | engt h

limt K=7 is nedgkevas thde foade\wsr dﬂr@@ﬁﬂ%&nttllﬂﬁng 34 bkteseedcpiesof data.
At 20 304, the ﬁ bi t coded di ?Fd_tal cgdeword i %e ar ated intto a 14 bit
first por~i on®*&fd ’éﬁp{ﬁ b‘FF akleo BEStE: 9b6 SR ¢ 1 1]t

portion is repeb\baém n aT[hlfs rpi-olﬁtee\ada.rs aptesdret f ihi rnﬁgrf&madeﬂigeneF at es
a first decod uen and al sa rates 25 degoded state

vari abl es as §%f1 %c? 8?”3158\7&% lﬁtgt%n&brt%% r ﬁ?t“i’%ﬂ. At 308,
the 11 bi}0 seaendre@drtl on and the state variabl es are recei ved in a second
decoder. At 310, a second decoded 12 bit sequence is generated in the
second decoder, the first 30 and second decoded 12 bits sequences together
formng a decoded 24 bit sequcHEE ¥ZZONet ai | s of encoders,
decoders and code deodgresane smﬁwnwo;tabf@faaegz el @ferefighl gagare 1

~ MAC, ~003~ -10 used rather t han .circuit | ow, charis to
provi de a nor Be& 5&?%:? £ g SPund At ek %ﬁggtt@gﬁ 81"‘ ?heWPBBPEhop%r ations
perfornmedslt cb&’mhnmiefa‘ttl@ﬂd thahnébe dhatct uﬁ@&odeswnélmi\m:td’ie &adll es can
be perforned ard tware, fi.r tio

Bpthere aher el Fiaca P R AR A b

of har dvvare ware a LRCOHE htodaF“and
Decoder, pdercddaiad piriolpliemens for the syrrbol s or | ogi cal operators used

in the Iogl c staterjgg.ptseh@o'ﬁq_hll s g Leem0 Tg@égrj,eés Bguat bqng foBfEncoder
and Decoder Synbol definition: EI tw se &' Bitwi se AND ' %EI tw se

XOR 20 "+" Ar MYHRAMELE 190N 29 ﬁlrﬁﬁvéﬁsde SFCRn%l?a & 2SERESho
enbodi men2o of thegidatepernid Mitcadimpl Si8adn diclividshe Elrbict encddenr d
tester (CT-A) own at 194, 204 f F . Tabl e ssth its of
i nput WA10 - mqt 9FH8r8§88 t%%tg'l;" Iggtormffﬁ“ GO%e fhe Bu p%jtl'g
| nt er nedi at e vesulaksldad\Cas lm&qutAAla:ne ahl thieat Biirsis skguancand tBen t he
output TAis %aé ti%ﬂ:daéeb 4tk o 1AQRse #%&ﬁ %J&Q%o&& dabke 2.

1t~ co

12 LI AR 2003 5 eword tester
WA10, A9, WAS, \mmqmr\ms:ﬂ\mtw\s \RECONSY | \@@Hteqq%l t%r}d et]@putsta’m | 0 UAO

t/\A\E/S\All \C/\)A?F\AQ d4arvi%l 1edMA7 %eV\AS\I\A%EB Mlbbm |ar\éAQ:e reé@ltedV\B V\AX\AI7 |
WA3 | WA2 UA4 °%6°1F ey ’%@A\E lmAéhBA§e°°M7 ‘“10‘3\%(81' V@?‘ ﬁf S5n6

WA101 WA81 WAGnd V\éécéﬁdU%devWﬂi ltcVWtheid\Alfot'mWB 25 Hdt- codeword
WA10+WA9+WAS+ WAG+ +\WA3+WA2 i f 4) UA8-1 Elx 2 0
UAB-0 ) TA - R b a5 TRy Ct R shERREL ) o s Ung Tl o 3
bel ow shows an enmbddli méatodér| ogiysteper heons recedxksul &heon@5i nbife 14-bi t
codeword t the 14
bits of |§gut ?é/@élﬁégvg%?‘tﬁ %P{%e cr@&@{ c]a} ‘?éodéla%ne%g dgeet}%ﬁotﬁ put TB.

| nternedi ate rtdeel 28 bBO codawg;;cdl—l\/\Bn&Peacdt%lhle\?t apd@svogtdom &8d the
output TB is oal culfLd, g2 AU i('#f' Qe'ddded0 +Bldives 1theMify 2033 - 12

Table 3 s 14-bit codeword tester
codeword and generates a first decoded 12 Dbit




| nput -WB9, RB8, WB7, \\B6, WBS, \\B4, WB3, \B2, Bl , \BO (10 bi u) Qut put aBglngmLB
131 WVH12 1 WB 11 | WB 1O | WBOU B 1- WB4 | WB3 | WB2I WB 1l 2
~8 | WB7 i WB6I GVBSI WB4 | WB3 | WB2 | WB1UB3 - VB9 ( WBS | WB7| \W\B6I

( WB4 | WB3 | WB2UB4-WB101 VB9 ( WBSI WB7I WB6 | WBS | VB4 | WB3U BS - V\Bll
| VB10 i WB91 WBSI WB7 | WB6 | WBS | WB4UB6 - WB121 WB11 | WBIO | WB9I WBS
| WB7 1 WB5 | WBS 15 UB7 - WB8 | WB6 | VB4 | WB2 | WBO UB8S - WB121 NI B101
WBS | WB6 | VB4 UB9 - WB9 | WB7 i VMBS I-4B3 | W8 1 UB 10 - WB 13 | WB | 1 |
WB9 1 WB7 | WBS { HV\B WB 13+Wp12+WB 11+WB 10+V\B9+W\B8+\W\B7

+W\B6+V\BS+V\B4 + V\B 14}\BO 5 - Ball- TB -
UBO & UB | %}E;;& 3 & 'LTJ 134 %LP{JJ"‘BES @gs)égg?: )alzg@ s 1%&{%&%%83%838}3& UB 10
& UB I 1 TabI étatesnamabépémagzne famctigadosnfenr| evi fgweagbitssabus an
embodi ment of thegig BREr dbdewerel. cal %‘é'c@nﬁoaécbaeEhﬂeééibéE gneoger
(ENC-A) 200 ip,FIG 30 2. Table 4 ll\%ﬁ guts to cod ijester 200 as 11
bits of |nput§1'AlosecR®dandDQﬁ¥e‘QHt re takem YﬁﬁlﬁB €St e3REr 204.

Various i er gefleghtebeaulderdiiD 12 Bt aaec@@é@Ub afreenes, sthéafirptTabl e 4,

and then the nd selned 290adst siich t03RRher Ehstingayoksbhly? f,\O

A9GH7- Gh8c! A?E6bi Ebs8qlidfick bﬂ~&h6aGb&( A5! A?) - Cb3 -Cb & A3Ch2 -Cb & AZGbI

N o e

Ccl - Gc&AS Gebit Grodewdrdd -TheAl énlcoﬁa): & imirGs &ruAd) <&f (ARXRd ABy& ! A4)
cad - S0 1 MencddiMERcAl0% e 18; pULRIMGor)with P ripl 1 Shge P YB13 are
cal cul at ed usi'ng varrous co inati ons o the i nputs an Ater medi at e
results as shBwit-at the conclusion of Table 4 . Table 4 (part 1 of 6)

11-bit Encoder (ENguA) |a%fg%e@o,emg%dg§,eﬁg A6 ¢AS, AdnA3ah3aAlaAl (12-Dbit
Dataword) 10 Input TA (From CT A) tp Y10, Y9, Y8, Y2, Y6, YS, Y4, Y3, Y2, YI, YO
(11-bit CodewBrEPIENEp fYstemss ang o“(ng‘ ogscade AiEsdt e 4 3maEnesieTo Cr- B)
NAO -1 A3 & ! Adigc! &kige.A0 NBO- ! A?&! AG&! AS&! A4 NB2 -1A? & 'A6 & AS & ' A4
NB8- A7&! FAS&! A4 NB 10- A? & 'A6 & AS & ' A4 NCO -1 A10 & 'A9 & ! A8 NC2
-1A10 & & 'A8 & - NCO&IA?&INAOGaQ-GaGa8-Ga&A6Ga’?-GaGa6
- Ga Gab- Ga&AS Ga4- Ga&A4BEAER 5 ) > ‘ Ga0-R&AO0 1 2

~ R 2003 -15 Tab - AL & | A10
E;Ads T &7 - G %284 (1%#&? 8é€§%ﬁ% % A%ﬂ%%ﬂc,@%@entgﬁf
(1A9 & A8) & @I Rpomeatss) @zstd&mmercdducfeeﬂ@ Apresent invention
Ge8- Ged( ( ALO&LAG) be! AJSQ&A4)) Ge7 - Ge do !ALO0 Geb - Ge & (AL0 & A4) Gc5 ;

20 G - (0 & 1 AotdOnef KitI A BUY SIPASE 1 RAOTRPIEENES, SF & (Ab
& A4) G b- G eficoBithid)ard SdeCbding! Afdtemdd) L@ 4eoBhuBicdttbng Hatp G 1- G
&A2 G 1- G a%d%lrd%%_ ] t%eA%re%M%\?eg&ion.
FIG. 3 is a flow chart o a method of encoding
data.
25 FIG. 4 is a flow chart of a method of decoding

data.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIG. 1 is a perspective view of a magnetic
30 disc drive 100 in which the present invention is
useful. Disc drive 100 includes a housing with a base
102 and a top cover (not shown). Disc drive 100
further includes a disc pack 106, which is mounted on




-16 Table 4 (part 4 of 6) & - (A9 & (A10 | A8)) & (A7 &'AS) ?c

& 'Al g8 - Gg Ggb6- Gg&A10 Gg5 - Gy Gg4 - Gg 8c A8 3 - 21 M&Z@O&}
&gl - Gg&A4 Gg0- Gg&AO Gh - NBO & NAO Gh8 - Gh Gh7 - GhGh4- GthS- rh Gh2
- CGh &AI0CGh |l - Gh &AA G0 - Gh &E&ASXD- I(TAla I I 1A G

-XD&A3 G99 - G G8 - G & (AL0 I A8) 1 2 MAR 203 -17 Table 4 (part 5 of
6) G6 - G G4 - G &(AI0! A9) G2 -G & (A6 I A4 GI -G GO -GG &
(A6! A2) X3 - XD &!(& IG IGGIiCGh iG3- Gk -XJ&A2 k9 - Gk & 'A9 Gk8 - &k
CK7- K&A9 Kk5- K&AO k4 - Gk & ((A7 & A4) 1 ('A7 & 1A9)) k2 - Gk&((AG&

A9) 1 (1A6 & LA 0 8evAL k1A 8
Remens e B gﬁ%i’%mo “g@oqk (o Shdir® carE%AAG\l Qigh c@"’"I“IS\()A]%? " 1 AL0)

G'8 - Gm & ((Rdsg APpck (ELQG &lnﬁ!t)lsie@nﬂa @H@J(JMH 0&1)11@111"3-&’@% & (AS |
A4) G0 - Gm @i, wich =98 Zxﬁ:xﬁ{téd flcd £-ditlat ibr-labod® céhdral ~8 | Idi
-1 s d, L~ 1th -7$ cé ~J1 .0~'JI_08~J103' JI CPJI
47t 31 0931 CERMES-glQP | )Ealcq'{ 1@ &PF acehas alQJPSFQS:IlaItﬁﬁll | qJ|
7591 2ol %“}I°P‘%'8ﬁh‘3ﬁ*il4%%'5‘%")‘“‘”5":22\]6&?”\? v, RO, R’%‘é’ S
oL -7 b ((omiipation Goin 2B Bigk Bate Jip Yo dgmii @)
d,1J - x E s@uwrmxﬂm bFIG.ti Q) -Beadb, 1(110t|~a]11'e ~Peitppbriédt r bt ~~J )
~8 d, Li | ~ o 1 Il S3J J Jt S~J
) ~8 bI Li ( ?‘gqu’Sé%’fs‘ ﬁé(ﬁ(‘#’g%% ?ﬁ 3@?% jgas%%alﬁ% k’ﬁ’l %L 94J19~J
)~ d. Li )_| (awe@smng -arm9x1ié bi-Fn 3Qhuatax 1164 J| mrzmaa_tmnta_r =J1 L4J1
LEJ ) ~ d$p ) ghdwrd T Civﬂcl 1Lgis(6f8néﬂze8%§ “ﬂﬁo@ﬁJ)a 3:
83J18aJ) 8PJI 83| 84186 1r. 2°dt] QJ e exJl
bill 6all 6PJmMaying eobk ectyayorsaalﬂ I)nqll{c’@& = ‘dowe ceil motor

(L)' ]9 E)S;) | (80 ?W)““Oéhb\(lﬁ énér§ﬂly| agd)rL1ed Q\ﬂoitéhé?g.ﬁ.&l&\ot%ﬁ i1dig) ) ! J( I d
P fi -8 ~J - v 7 -
9~J ~~"8Q~ bblmf@tz-‘sqﬁc%a%lf 11% "(’3&5 d'g" %@%Cl’&?%a%?‘{)%t”cfbf@%w

Z MA R 2003 0 pivady esHaftsh@o ton pdeet tiodi dma’d; pagJex;ve;hcaAﬂimmabodl mant
of logic er al_gul atiqns N 2 of
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code tester 2fdlriguei nsEgpdiate I epdresebi0undle ar @l yred as
shown in Table 5, and then the outguts Z13-Z0 are cal cul ated using various

conbi nati ons dfn‘iwa}]nd?&’éc%ﬁr}iol $ternediate results as shown in Table 5.
1 2 MAR 2003 The heads 110 and rotating disc pack 106

20 form a communication channel which can receive digital
data and reproduce the digital data at a later time.
Write circuitry within internal circuitry 128 receives
data, typically from a digital computer, and then
encodes data in codewords adapted to the communication

25 channel. The encoded data is then used to modulate a
write current provided to a write transducer in the
head 110. The write transducer in the head 110 causes
successive code words to be encoded on a magnetic
layer on disc pack 106. At a later time, a read

30 transducer in the head recovers the successive code
words from the magnetic layer as a serial modulated
read signal. Read circuitry within intermal circuitry
128 demodulates the read signal into successive
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sequence 156. The encoder 200 also generates state
variables 162, 164, 166, identified as S0, S1, S2, as
functions of the first sequence 156.

20 The encoding system 154 includes encoder 202 that
generates a 14 bit second codeword 168, identified as
Z13:0, as a function of the second sequence 158 and
the state wvariables 162, 164, 166. The state
variables are represented in the second codeword 168

25 by four or fewer bits, preferably the in fouxr initial
bits of the second codeword 168.

In FIG. 2, the encoding system 154 comprises
encoder circuits 200, 202, identified as ENC-A and
ENC-B. The encoding system 154 also comprises code

30 testers 204, 206, identified as CT-A and CT-B.
Detailed examples of operations of the code testers,
encoder circuits and decoder circuits is shown in
Tables 1-12 below.
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152 comprises a magnetic disc and head, codewords 172,
174 will be in the form of serial write currents
delivered to a write transducer in the head. With
other types of communication channels, modulation can
include other known forms of modulation such as AM,
FM, PM, FSK, spread spectrum and the like. The system
described here can be used over the internet or an
intranet, for example.

A receiver 175 in a decoding system 182 receives
the first and second modulated codewords 172, 174 from
the communication channel 152. Receivexr 175 includes a
demodulator 176. Receiver 175 can include a Viterbi
detector. The demodulator 176 generates first and
second demodulated codewords 178, 180. Demodulated
codewords 178, 180 can include errors as a result of
passing through the communication channel 152. Decoder
system 182 receives the first and second demodulated
codewords 178, 180. A decoder 210 receives the
codeword 180 and generates a decoded sequence 184 and
state variables 186, 188, 190, identified as S0‘, S1’,
82', as functions of the second demodulated code woxrd
180. A decoder 208 receives codeword 178 and generates
a first decoded sequence 192 as a function of the
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(PLL} that generates a local oscillator output

synchronized with the modulated £first and second

codewords 172, 174. the demodulator 176 generates, or

demodulates, the first and second demodulated

25 codewords as a function of the 1local oscillator

output. The communication channel 152 can be in a disc

drive, and the modulator is adapted to modulate the

disc drive write output, while the demodulator is

adapted to demodulate the disc drive read signal. The

30 synchronization of the 1local oscillator compensates

for speed variations in the disc drive.
In FIG. 3, a method of encoding digital data for
transmission through a communication channel is shown



1 2 MAR 2003 -30 Tabl e 6 bel ow shows an enbodi nent of Logic op g}g qua
calculations in the 11-bit Decoder (DECA) 208 of FIG 1. Tabl e
inputs to Decoder 208 as 11 bits of inputs Y10 - YO, and three state 5
vari ables S2, S1, SO, which are recovered state= variables. One bit TAis
received fromthe code tester 194 of Fig. 1. Various internediate results
NBl1 - S12 are calculated as shown in Table 5, and then the outputs All- A0,
FA are cal cul ated using various 10 conbiT¥ti ons of the i nputs and
internediate results as shown in Table 6. 1 2 ~| Af~ 2003 -31 Table 6
V10, Y0, Y8, Y7, YL V5, Vi oI VO {1 DLt Couatr ot gt T ogn G- A

it ewar t rom
Input: S2,S 1,58 @SB &) éutf) t A$RC ﬁgﬁng A Aggﬂxe /§§(e ‘?%\Iés‘it\z AL, AO
(12-bi t Dat aw-efinbg@sr: ﬁhét:ﬂ:{eﬁ;l - cﬁﬂm;tlr ¢adesiordt af NB 1bh¥§ 8and Y6 &

&'ve o 1 Vs -SRisthpes ATpeE iria i ad d ghhctidngbr, diif £E8E" ('’
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& Y7 8c !Ye6 &th ‘?’S) Elté('-'NCl *@@V?alg}e?e &thw) ptateys vaxiahhes gPeing YS) &
'Y6 & !'Y4)rd (N@br&s@ﬁ%kd@b (£ONE3 ! Yewer Ybiks(!¥A | th¥4)gsedohdlC2 &
NS )82 cbaglh 200 "2 TS BuRETLe Slele, Blhual it 25,
G & Y8 v7- Gao&bi’ﬁeﬁbﬁog@hh&rY(ﬁo&ﬂﬁuGaB-ZSsz& ddahidrdiy &Atr226d) - GhaYI

w6 o s v Eob atytil AR ooty # o Teetiian. o

& Y8 Gd7- Gd &t¥2limit edreryi Gd3- Gd Gdl - & YO 1 2 MAR 2003 -33
Table 6 (pagt 3 of 3} GO Lo a&&\é@h&daoﬁe@ec&@u?g \éﬁgcﬁ?al G&‘aéa(i@rl (Y8 &
Y7)) Ge2- Ge & Y2 Gel.- Ge&Y1 CGeO- OGO (Y6 &

Y4)) G4 G &t(-’??srnlﬁ%?ne@ece‘l"&d{ 1’@“} ac¥°‘@‘%lct§‘bl°fef HRS* +%} Gy &

Yb g9- Gy (g8shGené& ¥4 Gfo. Gg &tY23@4 aGg28& bilt G@&co%ngﬁlgﬁga& YO
ChIO Ch & Y2 Ch & Y4

Y4 &1Y8) G sc%_ewgr(i&vgté I"‘th“jn ‘?“9% q&"“&’ﬁg‘é’ I’ws4 3’“&?% e% gth‘(” Y2 &

YO) G4- G &cpde¥gofd Yepragehti@g a 24 bit sequence of data.

20 304, the 25 bit encoded digital codeword is separated
into a 14 bit first portion and an 11 bit second
portion. At 306, the 14 bit first portion is received
in a first decoder and the first decoder generates a
first decoded 12 bit sequence, and also generates

25 decoded state variables as a function of four or fewer
bits of the first portion. At 308, the 11 bit second
portion and the state variables are received in a
second decoder. At 310, a second decoded 12 bit
sequence is generated in the second decoder, the first

30 and second decoded 12 bits sequences together forming
a decoded 24 bit sequence of data.

Further details of encoders, decoders and code
decoders are shown in Tables 1-12 below. Tables are
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|
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A R 2003 186 Table 7, shown on the foll ow ng pages, shows an enbodi nent of
| ogi ¢ operations or calculations in the 14-bit Decoder (DEC-B) 210 of FIG
1. Table 7 lists the inputs to Decoder 210 as 14 bits of inputs Z10 5 Z0O.
One bit TB is received fromthe code tester 19b of Fig. 2. Various
intermediate results NBl - TO are cal cul ated as shown in Table 7, and then
the outputs B11-BO, FB, S2, S1, SO ar &@®dechl ated using various

conbi nati ons of the |np inter i at resul as 19 shown in Table 7.
((trz ~P 92i) | (SZi E‘@Va&f’ﬂﬁiﬁl@fﬁl AnaDExoder " L n g!

Szi ~8 97 ~' L~ ~8 ~| mibdiZdefinitio iI|N ~9 SIGN - P! ~H ~8 9H ~8
tilBNi ~ ~ ~8 S~ ozy ~ titgAl '$}S| | LIN) ~ 4f ((bzZi '~ (SZ | 9x))
| LZ) ~P EH ~8 (~| Nl ~l~t~ - E ~Zi ~ 6~N-~H (SZi ~8 LZi) ~8 O/JN - ~H
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bz) | (SZ ~ 92 ~' LZ ~' 8Zi u&ezl)Btqué 1Z) - 3H ((QZ ~P YLi) |
tiz) ~8 SZ ~ 8Z ~d bz ~8 (O z.,\,, | ﬁﬂg(sz | 92) ~P LZ) 1 (SZ ~ 97a)

~8 ~Z ~ fe@VbZ) ~8 (A Z | | ' ~SOZ ~112)-SI~N (8Zi ~8 6Z
'~8 GZ~81 1Z) - bl~ N(SZ 4‘"bZA.Hﬂuﬂcﬂc$5uﬂnIZ ~ EIJN (8Zi ~8 6Zi -8
QzZ~112) ~Zt~N (82 PGZ‘IX’OZ}‘hveﬁdogi) - I~H(8Zi ~8 6Z ~' QZi -~
| 1Z) ~O~Nf8Z ~P 62i ~8 OT.~ ~81 1Z) - b~N(8Z~6Z~02Z~81 1Zi)

~L~-Hf8ZI ~P6Z~0OZ~P1 1Zi) - 90N (821 ~6Zi ~OAOZ"'~1 1Zi) ~ b~Nf8Z
~P6Z~QAL ~811Z) - IJNb" Zi -8 SZ ~8 92 ~8 LZ WI H S trZ ~P SZi ~8 97.1i
~8 LZi - | SC

25
Table 2 below shows an embodiment of logic operations
or calculations in the 1l-bit codeword testexr (CT-3A),
shown at 194, 204 of FIG. 2. Table 2 lists the 11
bits of input WA10 - WAO to the code tester 194 or 204

30 and the output TA. Intermediate results UAO - UAS,
HWA are calculated as shown, and then the output TA is
calculated as a function of UA0 - UA8 as shown in
Table 2.
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INB 14 & 'Hb 8C 'Hc Kd - NO & NB 1 Ke=1INC3 8t 177 ~ ((16 & ~ | 1Z6) Kf -
NC3 & Z7 & ((Zb 8c fZ5) | 1'Zb) Kg - NCb 8c Z7 & ~' . L6 & !ZS Kh - NC4 & Z7
8t ~'.L6 Hall-Ha k z9 Halo- Ha & Z7 & Z6 Ha9- Ha & Z7 & ZS Ha8- Ha & Z3
Ha7- Ha & Z2 Ha6-Ha & ZI HaS- Ha & ZOHo | t- Ho & Z7 HolO.. H o & Z6 Hb9-
Hb ~c Z3 Hb7- Hb & Z2 HbS- Hb & ZI x03- Xb ~ z4 Hol- Ho & Z0 Hcll-He ~ 79 &
Z7 HlO He ~ Z9 & Z6 He8- He ~ Z3 Ho6- He 8z Z2 Hcd- He ~ ZI Hc2- He & 74
HcO- He do ZzZO 1 2 ~~I AR 2003 -41 Table 7 (part 5 of 8 ) Jf9-Jf &
(z3~1z1) Jfg- Jf & zd & (1z3 ! 1zl ) Jf |- Jf &2ZI & !Zz3 Jf6- Jf & ~ & (Z3
| 174) Jf% Jf & 23 & !zl Jf4- Jf 1~ (Z=Mg 74 | (Z3 & Z1))) Jf2- Jf & ZO
3fo- Jf & 170 ] Jg do !Z3 & !7ZI Jg8- Jg & ( ZS 8c z31 (!Z2°zO)) ) Jg7-
Jg &zl & Jgb } f, cpg rd tester)(QT-A¥s 8~ ((T3 & ~) | (!23 8¢ (Z27Zi)))) )
Jg5- Jg & 73 & 17l Jg4- 1g & ( (12S & 120 ! (GS 8¢ ((z3! zly zO) ) 1gl-
J8 Jh8- Jh & ZOngut ZAVKIGWAIWARWAZ WAGWAS, WA WAL WA IABWAh (B bl ~2-! ~ & 22
Jhl-Jh & ZI  Kadnfghye ¥& & Z10 Ka8- Ka & (Z1 0'Z8) Kab- Ka &27 Ka4- Ka & ( z41
(Z10 & Z7 & ZS) ) Ka3- Ka & Z3 Ka2- Ka & Z2 Kal- Ka & ZI KaO- Ka & ZO Kbl
|- Kb Kb3rq Kb &mﬁwmfwmmgzmm Kb & 173 Kb4- Kb & ZO 1 Z MAR Z003

- 42 Table Y Al.a”,gf,@mwumm & (27 ( (26 & 2S)) KclO.. Kc & (127 &

( 126 | IZS)) 76 & (1ZS 1 (Z3 & 22)))
Kc7- Ke & ( Z3 'iw%gfg@% 1Z1)) Kc5- Ke & ( 22 &
Zl & 1Z6) Kc4-%§g %%% Re (26 & Z 1) Kcl - Kc&(Z6&

ZS&~1) Kdl|-Kd O¢do- " Kd & zI & ZO Kd7- Kd & !ZO Kd5- Kd &

171 Kd2- Kd & Z2A5%diAT [RASEWATDNAL
UAG = WAIOIWAS I WAG | WA4

UA7 = WA9 [WATIWASIWA3

{ HWA = WAIO+WAG+WAS+WAT+ WA WASWA4+WAI+WA2+ WAL+ WAO

if (HWA>-4)
UA8-l
Else
20 UA8-0 }

TA =UA0 & UAI & UA2 & UA3 & UA4 & UAS & UA6 & UAT & UAS

Table 3 below shows an embodiment of logic
operations or calculations in the 14-bit codeword
25 tester (CT-B) shown at 206, 1% of FIG. 2. Table 3
lists the 14 bits of inputs WB13 - WBO to the code
tester 206 or 196 and the output TB. Intermediate
results UB0O - UBll, HWB are calculated as shown, and
the output TB is calculated as a function of UBO -

30 UB1l1i.



Ke9- Ke & (!Z41 (126 & !ZS & Z4 & !?0)) Ke8- Ke & (ZO & (26 | 2ﬁ Ke7-
& 1 Z3 Keb- Ke & !'Z2 Ke5- Ke & !'ZlI Ked- Ke & (Z6 | ZS) Ke3- Kei M Qﬂﬂ%‘
& (('26 & '25) | (Z3 & 22 & ZI & '.LO)) Kf8- Kf & ZS Kf7- Kf & !Z3 Kf6- Kf
& 172 KfF5- Kf & !ZlI Kf4- Kf & ZO Kf1l- Kf & !Z4 KTU- Kf & Z4 1 2 MAf~ 2003
-43 Table 7 (part 7 of 8) Kg9-Kg & Z3 & ZI Kg8-Kg 8c Z2 & ZOKg7-Kg &

I Z3Kg6- Kg &Kg5-Kg & ~1Kg4-Kg & ! ZOKgl - Kg K69- Kh &ZS & Z4Kh7- Kh d~1Z4Kh5- Kh
&Kh3- Kh &Z3Kh2- Kh &Z7ZK61- Kh &ZI KhO- Kh kZQ2ZZ - 'Z13 & !'Z712 S2-(Z13&
Z12)1(ZZB~ZI'| & 710) S1-(Z13& Z12)1(Z2Z&Z11&Z10 SO - (~13 & 712) 1 (Tl &

| z11) T11- (Hall ITHblIl TiElcll UdIl Uall Udll Ul | iFCbll SCcll IKdll) TiO
- (EEalOIHOIO1EIclO U dI O UlO Ul OUdl O 1Kal0 QCcl OtkdlO T9 - (Ha9

| Hb9 Q-1d9 1 He9 Ua9 UWb9 Uc9 Ud9 Ue9 U9 Ug9 Cc9 (Kd9 OCe9 f~CfF9 QCg9 QCh9)
T8 - (Ha8 tHc8 Ui dB (He8 U f8 UWb8 Uc8 Ue8 UfF8 Ug8 UG8 | Ka8 | Kc8 i Ke8 QCfB
(1CgB) T7 - (Ha7 tlib7 Uid7 ~le7 Ua7 Uc7 ©gifiddy U7 UgT QCc7 | Kd7 |1 CeT
UCFI UCg7 UCh7) T6 - (Ha6 tHc6 Q d6 (He6 Tt Ub6 Uc6 Ue6 U6 Ug6e U6 QCab

QCc6 | Ke6 QY 6 | Kiybit coBewordtester(GT-BJEI dS i HeS Ua5 Uc5 UdS Ue5 UF5 Ug5 QEcS
QCdS | KeS QF S |ICgS UChS) T4 - (Hc4 IHd4 (Eied Uif4 Ubd Ucd Ued UF4 Ugd

Uh4 | Ka4 4 " U63 ~a3 wCh3
tKe3 (I Ce:)%s) g%%ﬁ@%v%%%ﬁwmwﬁm | Kb2 UCd2 Qfz
QCh2) Tl - (Hol | el Uifl Ual Ubl Ucl udl U61l hal i Kbl QCcl QCgl
QChl) TO - (HcO U dO t H O Ua0 Ub0Q UdO UfQ UhQ IKaOIKbO QCdO | | CEU (<ChO0)
~)I(g| ~) "~ ((~ ~XI 379B0rWBIILMBIZE¥BIL| WBH WBY 180 3n ~n an ~n vI EA dH
PH _CH  4F-D E- -UBH~ WBALBWA3~| WB2ZLWBY)LWBY (12 ~827.)1 (1Z~a)- Ig
(z L ~ zz1*? (zz ~8 Z0B) - WBEH WBZ WE5Z) WBS(ZWB42-WB3 | WBRfl. WBr ZZI | (t2 ~
ZZi) - bH (S L ~ Z7) m;(sms Zm)s t WBJ [ WB6, IWBS'| W41 WBGQAVBP ZZi) - 3
(8,L ~P 77) 1 (8Z ~ rWB%Z)WB7(ﬁWBSIZ!ZB9IWB59Wﬂ~ ~877~1
(O Z~BZZi ) - 0I8(II %@%& “&;awglfmgs,ﬁgﬁm,mg, GxZ ~1~WZ
nd-al %

~ ~ z MaR 2003 -45 S ormat how t he
states SO, S1, S2 (a @«%5[&@2 w ?@@WPE a{e to 14 bits
code patterns, with' X 5 ndi c cy onablt or, in other
words, a S%E’cal led " 7 t= %?e’ %@ﬂ%gﬁgﬁﬁpﬁga particul ar b|t. 10 Tabl e
8 STATE14- BTT CdDE PAHﬂtRNEw IxWBEQo R

11 0Xxx7~LxXX) cOO | xx 7dRIOeIBE x18B2| | WBE I VB WMBbol oxxxxxxxxxx 20 Table 9 on
the followi ng pages i ¥BH -sWBIH WBAGY WBP WWRBh! WBps each 12-bit data word to
a corresponding 11-bit code word and next state value. The bit patterns of
the data words are shown | FWBEXWEERIWEN2+WBIHWB00+ WBIWWBSSWBY vi th the | east

25 significant digit In the 12 bwhsowhs WL Wpsenpesemiesoi n the top line
and the twd0nost signifi caﬂt(Hq;Ig_ )s represented in the |leftnost colum of

Table 9 foll owed by an "x" as pbg FBOl der for the least significant digit.
For exanple, the 12 bit dagla is 30 the first entry in Table 9
where the first row | abel e 0\>A(Hbglt_5rsects with the colum |\<’;\1£e| ed 0 The
11 bit code word for the data 000" is the 11 bit code rd is "198"
and the next state value is "0". These MAR 2003 -46 val ues are shown
at that intersection T8+~ UB@&GJBI&HBT&WWQ&HB.QQ@& dat a words-cover
the range 8B0 to FFF, and t&¥BT&UBSSAMIK UBI0EIUBIlt code words range within
the limts 000 to 7FF In FIG 9, all words 5 are shown in hexadeci mal
format. 12 MAR2003 -47 Table 9 (Part Z of 6) State Ua ram O

11-bi t 4Xi de tdord 0Teble3 4, 5sBogn below and continued on following

pages, shows an embodiment of logic operations or
calculations in the 11-bit encoder (ENC-A) 200 in FIG.
30 2. Table 4 lists the inputs to code tester 200 as 11
bits of inputs A10 - A0 and one bit TA received from

the code tester 204. Various intermediate results NAO
- Gn0 are calculated as shown in Table 4, and then the



00X 198-0 2C1-0 2C. 2-0 2C3-0 2C4-0 2C5-0 2C0 2C1-0 O X OD1-0 20t - 30@-0
2D3-0 204-0 2D5-0 206-0 20T-0 02X 002-0 2E1-0 2E2-0 2E3-0 2E4-0 2E5 ARC?UO:J
2E7-0 03X 003-0 2F1-0 2F2-0 2F30 2F4-0 ~5~0 2F60 2F1-0 04X 001-0 3Ci1-0
3C2-0 3C3-0 3G 0 3C5-0 3C6-0 3C7-0 05X 005-0 30t-0 30Z-0 300-0 304-0 305-0
306-0 30T-0 06X 006-0 3E1-0 3E2-0 3E3-0 3E4-0 3E5-0 3E60 3E7-0 07X 007-0
3F1-0 3f2-0 3F34 3F4-0 9F5-0 3F60 3E7-0 08X IM O 23t-0 232-0 2330 234-0
235-0 236-0 231-0 09X 0090 299-0 25E-0 09B4- 313-0 0951 0961 097-1 OAX -0
21t-0 2T2-0 2130 21 6-0 2T5-0 2>&0 2J7-0 ~ 4>8X O81-t OB2-t 083! 084-1085t
OB6a 081-t OCJ( 2580 25F-0 0C3-1 303-0 005.10C6-1 OO 1 OOX 0011 ODQ-t

003-t 004-10051 OCo-t 0011 OEX 2Qu@E & Q521+053;4 QF4-1 CESi OE610ET 1 10X
t99 08t-0' 082-0 083d O -aﬂggggggzgg;ggggy—ttgi%é&—g 181-0 t 82-01B3-0

184- 0185- 01660 t87-0 1 )2 RCIH 121t 13X
OF3-0 t311 132-1 133- tC¥s6bk ABSt 13& t31-1 14X gﬁ-”gg%l‘%éﬁé‘ﬁz-o 2B3- 0
234-0 285-0 266-0 28| @8 +EK&AH- 0 98t -0 3B2-0 3330 3B4-0 38S-0 386-0 38l -0
16X OF6-0 16i-1 162- 1 GhB3GhkAA71 165t 166-t t61-t 11X OFI -0 1T11 1T21 1T3.1
114-t 1T5-1 116-t 11TGhé=GXeQkSpR73C8- 0 30E-0183t 306-0 1651 186t 18T=1 19X

OF9-0 19t1 192-1 193-Gps Y, 150-1 t97-1 1AX OFA-0 tAt-1 90F-0 1A3-1
1A4-1 1AS1 I N6~t 1Al- 48 - 1t t82-1 | ~i.t 1B4-1 185-1 186-1 187f 10X
£3.

OF0-01011 1C31 103t 1 10bl 1Cl11 iDX OFDd tDi -t 102-1 t03.1 14-t
1t 361 10o0-1 1D1-t tE t 1E2-t 1E31 1E4-1 1E51 1E61 1E7-1 i FX OFF-0
1F11 1F2-1 1F31 1F4-1 &AZ61 1F1-1 21X 10t-0 1260 123-0 2t31 t83-0 1A34
2t6-1 211 t 22X 1D2- 0CbiEGhoy &Y. 01E3-0 1E4-0 1E5-0 1E6-0 fEI-0 23X 104-0
23t-1 232-1 233-1 234Lb)~A®FKA0231r1 231-t 24X t04-0 t25-0 129-0 243t 1860

i Jl b-0 246-t 2471 25XGcOSBOK2NAG 2S2-1 2531 181 -01A1-0 2561251-t 26X 106-0
26t-1 ' 262t 2631 264-Ge92@R&1IA166t 267-1 21X 101-0 271-t 212-1 2131 2T4-1
215.1 2761 211 -1 2eXGsqP -0 s3r-0 s33.0 334-0 335-0 3360 33r4 29X
1D9-0 291t 292-1 29347296 ( ;[ 961 29J-t ?AX 10A-0 9T1-0 312-0 373-0
9T4-0 915-0 3J6-0 3Tk P ? =(/281t 282-1 2831 2B4-12861286128l -t 20X
100 20y1202-1 2C31 G- " B 12c1-1 20X 10D-0 20112D2-t 2@8B. 1
2D4-1205- 12061201 -t Ef" A A1 2(Z1 2E3.1 2E4-1 2E61 2E612El-t 2FX
10F-0 2F1-t 2F2-1 2F3%*=%%-1 2F61 2F612F1-1 for 24125 (0,711 ) code 8 9 A 8
C DE F 2C80 2C8.0 268 -2@3% 872030 2C0-0 2CE-0 2CF-0 2D6-0 209-0 2011-0
20B-0 20C- 0 2000 20EGER C@& A6 2E80 2E9- 0 2EA-0 2E8-0 2EC-0 2E00 2EE-0 2EF-0
2F8-0 2F9-0 2FA-0 2F8cI6- &1%AS5 2F0-0 2FE-0 2FF-0 3C8-0 3C9-0 3CA-0 3C8-0
3CC-0 3C0413CE-0 3CH5d) =35 £4 309-0 30V1-0 308-0 30G0 300-0 30E-0 30F-0 3EO
3E94 3Ek4 3E8-0 9EC-0 3EO-0 3EE-0 9EF-0 3F8-0 3F9-0 3FA-0 3F8-0 3FC-0 3F0-0
3FE-0 3FF-0~ 23B-0 @Qpﬂg ; 8- C-0 230-0 23E-0 23F-0 248-0 099.1 O
t 09&10901090-1 09E—%%% ?‘t"t%f&(é‘%ﬁ@:@é‘%mm 27G0 2100 21E-0 21F-0
0B&1089-t ~A-108810~ (5‘~ OBEt 08F t 241-0 0091 OCkt 0C8-1 OCCt OCo-1
OCE1l OCFt (00&10091 OO-A-1 OOBl1 OOG OOD~1 ODEt ODF-1 OE3.1 OE9-1 CHJI-1
OE&QIOECr1 CED~1 OF.E-1 OEF1 OF8-1 OF91 OFkf OF8-1 OFG@ OF01 OFE-t OFF1 15&0
342-0 t99-0 10B-1 343-0 tOD~t 10E1 10F1 345-0 113-t 11k1 ti &l 11Cl1 1lo0-1
11E-1 11F-1 15A-0 1291 15B-0 128.t 12GlL 12D1 12E-1 12F-t t38-1 139t 13kl
t361 13Cl 13D1 13E-t 13F-t 34T-0 149.t 14kl 14& 14Gl 14al 14E-t 14F-t
15E-1 159-1 15k1 t5&1 15G1 15D1 15E-t 15F-t t68-1 1691 16k 1 t6&1 160r1
16D1 16E-t 16F1 118-1 1191 11J1-t 178-t 11Gl1 11D1 11E1 i TF-1 15C-0 t891
15D-0168-t 18Gl 18D1 i BE-t 18F-i 19t~t 1491 19A-1 t9& 19GlL 19D1 19E-t
19F-1 15E-01A9-1 15F-01A8.1 1A01 1A01 tAEt tAf-i 188-1 189t 18kl 188-t 18Gl
18D1 18El1l iBF-1 1C8-1 109t 10A-1 1C8-1 100<t 10D1 10E1 i G Fi 10&t 109t
10k1108-t 10C<1 100t 10El1l i DF-1 1E8<1 1E91 tEkt 1E8-1 1EO0"1 I|EDt tEE-t
tEF-t 1F81 1f9-1 tFkt 1F& tFG |FO-~t iFE1 1F1-t 256-0 2t91 21kl

218-121C- 1210~12tE-t 21F-t tEB~ 1E9- O1EA-O01E8-0 fEC-01EO-0O tEE-OlEF-0 238-1
2391 23A-1238-123P1230-1 23E-1 23F1 251 -0 219t 24kl 24&124C 12401 24El
24F-1 258-1 259t 25A1 25&12507125QL 25E125F1 268-1 2691 26h- 126B- 126C- 126Q1
26E-t 26F-t 218-1 2J9-1 21k1 278-t 21C-1270127E1 21F-t 33s-0 339a x~-0 336a
33c0 330.0 33E-0 33F-0 298-1 299t 29A129&1296-t 290-t 29E-1 29F1 318-0
319-0 3TJ~-0 31B-0 37C-0 37D0 31E-0 37F-0 2B8-1289-t ?.8A-128& 28C: 1280-t
28E128F1 2C8-12C9. 120A-1206120612C0- 12CE12CF- 1 208-t 209t

20A-1208- 1200120D 120E- 120F1 2E8-1 2E912EML2EB12ECt 2E01 ZEE-t 2EF-t 2F8-1
2F912FA- 12F8- 12FGL2F412FE-t 2FF-1 1 2 My R 2p03 -48 Table 9 (Part 2 of 6)
State Diagram of 11-bit code word mapping for 24A5 (O NI) code ~0 1 2 3 15
6 189 A8 CDEF 30X 31X 32X 33X 34X 35X 36X 37X 38X 39X 3AX 38X ' ~1(
30X 3EX 3FX i98-0 32Q0 329-0 303-1 138-0 t39-0 306-1 30I-1 1F1-0 3260 312-1
313-t 13A-0138-0 3161 31l-1 1F2-0 32t-1 328-0 323-1 321-t 325-1 326t 321-t
1F3-0 331-t 332-1 333-t 331-1 3351 336t 33T 1 1F4-0 325-0 342-1 3431

A PN NC\NA LNLN N N APS~SA N A= AT N INN"T N NI~ aA ~NreN " A PN AN A NI N NN ~r—a a AT/ PrN NS AY



At X A2X A3X AAX ASX ABX Al X A8X A9X AAX ABX ACX AOX AEX AFX 599-0
4B1-01B2-0 483-0 4B4-0 485-0 4B6-0 |BJ-0 4F1-0 ~1-0 582-0 583-( Bspgﬂ%%}m)
586-0 587-0 4F2-0 70A-0 7~-0123~2 716-0 12S-2 t202 121 2 4F3-0 131

133-2 134-2 135-2 t36-2 131-2 4F4-0 68t-0 682 0 6B3-0 684-0 6B5-0 686-0

681 -0 4F5-0 T81-0 782-0 7B3-0 184-0 785-0 786-0 18J-0 4F6-0 1612 162 2
163-2 t64-2 t65-2 166-2 16J-2 4F7-0 t71-2 1122 1132 t14-2 t15-2 1T& i Tl -2
4F8-0 TOB~ 70E-0183210Wt 85-218&2 1812 4RF9-0 1912 192-2 i 932 1942 1952
196-2 197 Z 4FA-01A1 Z 70F-0 11321M 2 tA~r2 1J16~21AT 2 4F8-01B1218~2

| 83-01B42 18S2 t B72.4AFQ01C1-21C2- 2 i C3~21CA- 21( Xr 2106- 21C12

AFD01D1- 2102 2°E€§% Sl%&62§$05%?'1g§ﬂ2f%%tZ%Q#ELOwétﬁ-érﬁEﬁélFEééiEdz 1E5- 2
t E6~2 1E72 SDIu®ibg6- v&i2bouL132ddmatGahd 26fr 2 9id- 2 ispat@ S5EAnd 5E2-0
5E50 6E4-0 5ES: - Q. 5E7- 231$ -2 2332 2342 235-2 236-2_23|-2
504-0 525 0 52’9‘9‘6%@3@13%0%‘% 2%2 %ﬁ%"‘é @%s-ﬁggzﬁ%‘cgé‘f}é’“%%% 581- 0
SAl -0 2582 25TT@bbkest 0 26t-2 2622 2632 2642 265-2 266-2 261-2 SD -0 2712
212 2 2132 214-2 2152 216-2 2T1-2 5C8-0 731-0132-0 733-0 131-0 735-0 736-0
73J-0 5D9-0 29t-2 2922 2932 294-2 2952 296-2 297-2 saA-0 mO n2-0 n3.4 n4-0
nsa ns-0 mO0 50B-0 2H1-2 282FaPda’42Bpa®t?B5ef @B&2 281-2 SOGO 2C12 2C2-2
2C32 2G 2 2CS2 2C&2 2Cl2 500-0 21)t-2 2Q@ 2 203-2 2D12 20r2 208&2 20J-2
50E-0 2E1-2 2FEPtRidfRcoder FNE-RF5: 2 2E6-2 2E1-2 8 9 A B C D E F 5580 742-0
559-0 1082 743-0 10D 2 10E-2 10F 2 146-0 1t9-2 11A2 i 18211G2 11D2 11E-2
11F2 55A-0 12 58- 0128 F 2 -2 1392 13A-2 1382 13@2
13a2 13E2@2 3F9ég%4T$ f‘?ﬁﬁ%ﬁ%ﬂi@%z %%?ggé) 9, 158-2 1592 15A
215B2 15GZY5D-BPYUSELS 15E2 ¢ 68- ) A 2 16B! 16D2 16E-2 16F 2
1182 119-2 17ANQE#8&“@%@5%£E€§Y§E%£3Y£!é$@ SSC- 0(HuEodepord) 180218 1802
18E2 18F 2 t 910umyo52,9658 21982 19G2 1902 19E2 19KToENSHR- 01A9- 2 55F- 01A82

t A t AD2 f AE QuuueFWRIBWEBIZA- 218A- 2188218G2 | Bo- IbEE-B18F2 1C&2 i ~2

t Ck21C8-2 t CG21C021CE21CF 2 108-210921 DA 2108210G2100- 210E- 210F 2 1Ed2 192

t EK21E8- 2 t EG21ED2N)\FEABRFA2EFR1 & 1AFO- 2 t FA21FB-2 i FG21FQ2 i FE-2 1FF-2 SC&0
5C9-0 5CA-0 6C8-0 Rfb- *CE104 5CF- 0 656-0 2192 21A-2 2t8-2 21 21! >2

Q7286 & 1R R
21E-2 21F-2 SEB~ 5k, 0 Eﬁ-g F§ |RFC 0 5ED-0 5EE-0 5EF-0 2382 239-2 23112
2382 23& 230-2 23 -%; 13; :
258-2 2592 25A 2 2 5% "2 25F-2 268-2 2692 26A2 268-2 26@
26Q 2 26E-2 26F-2 A &HAISIAL 187 23 2102 21E-2 21F2 1380 739-0
73A-0 738-0 73Q0 JNEP o!AIB&!A9&448 0 2982 2992 29A 2 29B-2 29G&2 29D 2 29E-2
29F-2 nB-0 T134 nANG2 nA1Q&n&D& MR 0 77E- 011F-0 288-2 2892 28112 28&2 28®2
28D2 28E-2 28F-2 2C&2 2C9-2 2CA-2 2C82 2CE 2C0-2 2CE2 2CF 208-2 2092 2DA 2
20B-2 2D& 200-2 20E~NCEBRA2&BA02 2E92 2EA-2 2E&2 2EG 2ED2 2EE2 2EFe 81X
82X 83X 84X 85X 86%aB7%a 88X 89X 8AX 88X BCX 8DX BEX BFX 598-0 72C0129-0
30c32 53841 539-0 @RAR2GSRAZ 5F1-0 7200 3122 3132 53A-0 5380 3182 S11-2
5F2-0 321-2 728-0 @gR2g32d-2 32S2 326-2 S21-2 5F3 33t-2 332 2 3332 334-2
3352 336-2 3312 SFA-0O %5-0 3d2-2 3432 53Q0 530-0 3462 34T2 5F5-0 T21-0 Q@2
3532 53E-0 53F-0 3 §§2§223§5F60 36t 2 ~2 363-2 364 2 3692 366-2 36/ 2 5F1-0

492 24A2 248-2 21Q&2 24a2 24E-2 24F2

31i 2 312-2 3132 31%- 316-2 371-2 5F8-0 381-2120-0 3832 3842 3852
086-2 38l 2 5F9-0 36140 2 39:i-2 39d-2 3952 9962 3912 SFA-0 3Al12 72F-0
3A32 3A4-2 3A02 3A683>Gx& A3 SEB-0 3B12 382 2 383-2 384-2 9852 9B6-2 8B7-2
SFC-0 3C1-2 3C2 2 GU39GakA2? 3C52 3C6-2 3C12 SFD413012 302-2 3D32 304-2
906-2 3062 301-2 SEH--OGBELAI2 3E22 ~2 3E4-2 3E52 3E&2 3E1-2 SFF-0 3F1-2 3F22
~ 32 3F4-2 3F52 9FGaP~GF&AB | 58-0 3092 759-0 308-2 30& 30D2 30E2 30F-2
318-2 3192 31A-2 318-2 31& 31D2 31E 2 31f 2 1SA-0 32,42 7S8-0 328-2 32C-2
32Q2 32E 2 32F 2 338-2 3392 33A 2 3382 33& 33Q 2 33E-2 33F2 3482 3492 34A2
9482 34® 3402 34E2 34F2 3S8-2 359-2 35A 2 3582 35& 350-2 35E-2 35F-2

. 3632 3692 36A 2 3682 36G2 3602 36E-2 36F-2 S18-2 3192 SJA-2 3182 31®
310-2 37E-2 3JF 2 15Q0 3892150-0 3B82 38G2 380-2 38E2 38F-2 3982 3992 39A-2
(B2 39& 39D2 39E 2 39F 2 75E-0 3A92 75F-0 3A82 3AG2 3AD2 9AE 2 3AF 2 38&2
3892 38k2 3882 38& 98D2 3BE-2 38F 2 3C8-2 3C92 3CA 2 3C82 9C& 3Co-2 3CE-2
3CF2 308-2 3092 30A-2 3D8-2 30& 302 3DE2 3DF2 3E8-2 3E92 3EA-2 3E82 3E®R
3E42 3EE-2 3EF2 3F8.2 3F92 3FA-2 3F8-2 3F® 3F0-2 9FE-2 3FF-2 1 2 MAR
2003 -~1 Table 9 (Part 5 of 6) |Ii Stale D agramof 11-bd code wad manna for
2N25 (0.1111 code clx C21( (~( GX CSX C6X CTX C8X ~X CAX CBX CCJ( COX CEX
69Q0 531-0 532-0 533-0 534-0 535-0 5360 531-0 661-0 561-0 562-0 5630 561-0
5650 566-0 567-0 662-0 t19-0 71D-0 1232 111-0 1252 426-2 421-2 663-0 4312
432-2 433-2 134-2 4352 136-2 4312 664-0 57t-0 572-0 513-0 S74-0 575-0 5T6-0
51T-0 ss5-0 59i -0 592-0 5930 5ea.a Ssso sabo 5s1' -0 666-0 461, 2 4622 463-2
484-2 4652 4662 16T 2 661 -0 4112 412 2 4732 414-21152 4T&2 4T12 668-0 718-0
TI E-01832 707-0 4852 486-21872 669-0 49t2 192-2 1932 194 1952 49&2 497

~PS AR N A AR A PN T AT NA RLN O INA RN AN AR o~ AR O AR A LN NI/ N A L ~ A ENININA NS N ~ N



8 9 ABGDEF 0130 02~ 073t 0268 0Ge6C 0260 026E 026F 0278 29&@%§A2ﬂ658
021C 0210 OZI E 021F 0732 0493 A 3ii 1@8 11'.9C t920 102E 10ZF

103A t038 103C 1030 103E 103F 02E8 02E9 02FJ1 02E8 O-C 02ED O2EE 02EF 02F8
QZF9 RFA Q2F8 OZFC 02F0 O2FE 02FF 0319 | as9 | asA'tai to6c 1060 t~E tosF
t018 1019 101A 10J8 110C 1010 101E 101F 0134 0; A9 (O135 1085 044C 1080 108E
108F 033F 1099 109A 109B 108C 1090 109E 109F 0136 10A3 4731 10A9 1>1C 10A0
10AE LOAF 1088 1089 1108A 10B8 108C t 0835:108E 108F 63t3 1f11,'9 10CA 10C8
t OCC 10C0 t OCE t OCF 1008 |1 ~A 100A 19~ 10CC t000 100E 100F 10E8 11f9 i CEA
10~ toEC 10E0 1el19" tOEF 10F8 11F9 10FA tO'H 1GC 10FD ItfE t OFF 030' 8 0369
036A 0368 Q 6C 0360 036E 036F 0378 0Oa'9 031A 0318 ~"'vC 03TO ~1E 037F 031lo
t129 112A 1128 t1~ 1120 112E 1%%E 1t38(tt !1é3A51&£6 113C 113D 113E 113F O
r8 ~7 O03F O3E8 O3EC 03ED ~:E O 8 03.=C I XIFD (0.: E
03FF 1t68 1i~ 1166d8¢6G8&MKB<i 1160 113E 116F 1118 1119 117A 117B 117C 1t 10
111E 111F O1117 1Gd74G8&A1088 1l1a. 1180 113c 118F '.1S9 11~ 119A t196 119C
1190 119E 119F 114A861Ga%1AM00AA |1 Ag 11J :© 11A0 11,E |1 Af 11"08 11=? 1iBA
1188 1la. 1t80 |tghslggr 11C8 tt'~9 uCA 11C8 | I CC 11CD tICE ttCF its itr~
110A 110B 110C 1t 4l ?E itDF 11E8 its ttEA 11E8 ttEC 11EO ttc~ ttEF 11F8

11i 9 11FA 11F8 11 O ttr~ 11FF OT38 04~ 13T39 1208 049C 1200 t2Lf_ 120F
03~ 1219 121A 12t S %élo 121E 121F 013A 1229 B8 1278 122C 1220 12'cl
122F 1233 i 2~ 1238432 3C 1230 1~ 123F 031A 1243 124A t248 12: C 124D

12:: 124F 1258 128dh96A& W58 125C 1250 12S 125F t 268 12E8 | 20A t 268 125C

t 260 t2EF 126F 120804Gd& AI21A 1218 121C 121D t27=. 121F O 3C 12~ 0130 t 288
128C 128D 12F 128F 1z9%$ t~9 123A t298 129c 1290 12<r 129F OT3E 12A3 073F

t 2J~1B i 2AC 12A0 ch(nAgm)&z&&&aBy&uB&sm8 128C 1280 12E 128F 12C8
12(B 1xA 12C8 12Cg 1CE 12CF 1206 12D5 121u s t2oc >ZOD t20E t 20F 12E8
12E3 12A 12E8 |2E@c§2§g @gg&l%ﬁ(q@m%?g 12A 12F8 12FC 12F0 | 2Fc 12FF
~. ,~ MA R 2003 - (Part 2 of state 0 of 14-bis code word for
24125 (0, 7m codel g A 8 CDE F30X_ _ 0588 038E 069F 1303
83AE 1305 i 306 13@ ?§b¢\ 130A 1308 130C t 300 130E 130F31X034F

1311t 312 13t313t1 316 1311 13t8 13t9 131A 1318 131C 1310 131E
131F32X0589 13211%@9&@1\@%@25 1326 13211328 1329 132A 132B 132C 1320
132E 132F33X1330 0§88t E88A18 3331334t 335 1336 133T1338 1339 133A 133B 133C
133D 133E 133F34X0EBAGE 8421342 134313Nt 345 1346 13411348 1349 134A 134B
134C 1340 131E 13GERSGE &30 135t 1352 1353t 3541355 1356 i 35113S8 13S9 135A
t 358 135C 1350 13GE).JE8bE36X0588 136t 1362 136313641365 t 366 1361 1368 1369
136A 1368 136C 1360 136E 136F31Xt310 137t 1312 137313141315 13T6 131Tt 318

t 319 137A 13T8 13%€. & 2 138313841385 1386

1381 1388 1389 138 P 39‘ %ﬁ ?@3 égﬁgé%%%ﬂs‘g%@ig 139t 1392 139313941395
t396 13911398 139 39C 1390 139E 139f 3AX0580 13A113A2
13A313ML3A5 13A6 gé %é%,\ 13M 13h8 13AC 13A0 13AE 13AF38X1380 13811382
1383i 3841385 1386 éMésg 138A 1388 138C 1380 138E 138F3Cl1(058E
13C113C. 2 13C313GE8- ¥%113C8 13CA 13CA 13C8 13CC 13CO0 t 3CE
13CF30X1300 13011%42(‘&:&(1369642@05 1306 1301 1308 1309 130A 130B 130C 1300
130E 130F3EXQCa' SFGIBKf 8342 13E313E413E5 13L-6 13E113E8 13E9 13EA 13E8 13EC
13ED 13EE i ~F3FX18RAG GFAf AIL3F2 13F313F4 13F5 13F6 13F113F8 13F9 13FA 13F8

i 3FC 13F0 13FE 13GRAQ¥@pP 01110761 05630750075t 0566 05610710 6~ OT1 t
0568 066C Oc6D 056E 066F41X0724 07430532 053301520153 0536 05310538 0539
053A 0538 053C b3D 653E 053F42X0501 Ol 110763 142307t 5142S 1426 142] 0112
t429 0J13 i 428 142C 142D 142E 142F43X0l 26 1431t 432 143314341435 1436

1431 1438 439 143A 143B | d3C 1430 143E i d3F44X0502 074505C2 05C30I 540155
05C6 OSC705C8 OSC9 05CA OSCB OSCC 0600 SCE OSCF45X0T28 OT4TOSE2
05E30T56015T 05E6 05E705E8 05E9 O5EA O5E8 O5EC OSED ~"EE OSEF46X0503
14611462 14c3t 4641465 1466 146Jt 468 1469 146A 1468 146C 1d60 146E

| | bF41X111 0 141 11412 1d73147411T5 141 6 1471 1478 14T9 141A t418 idTC 1d10
141E 147F48XC.".4 07120765 148307161485 1486 14810714 1489 OTl S 1188 148C
1480 148E 148F49X0O 2R 14911492 1493i 491i 495 1496 i 4971498 1199 149A i 498
119C | d9D 14SE 149F4AX0S05 14A10l 61 14A314ML4AAS 14A6 14A10116 14A9 0717
14A8 14AC 14A0 t4AE | 4Af 48Xt 480 14B114B2 1483t 1841485 1d86 14B11488 14B9
148A 14B8 148C 14B0 148E 148F4CX0606 14C114C2 14C314Gl4C5 14C6 14C114C8
14C9 11CA 14C8 1dCC | dCO t 4CE 14CF40X1400 140tt 402 140314041106 1406

1401 1d08 1409 140A 1408 140C 1400 140E 140f1 EXOSO 14E1t dE2 14E314E414E5
14E6 14E114E8 14E9 14EA 14E8 t 4EC 14E0 14EE 11EF4FX14f0 14F111F2
14F314F414F5 14F6 14F714F8 14F9 14FA 14F8 14FC 14F0 14FE tiff SOXOSDB 0149
0662 06630J58075A 0666 066J0668.0669 OGBA 0668 066C- 0660 066E 0' 06F51X014C
0148C032 0693075A01 58 0636 063J0638 0639 063A 0638 063C 0630 O-E =~
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12 MA R 2003 -59 Table 10 (Part 6 of 6) s~te O of 14-b~ oode word to 24r15
(O 7n) code .1 231567089 A8CDEFO0)(06F8 1FO1 1F02 1 02 2003
1F05 1F08 1F071F08 1F09 1FOA 1F08 | FOC 1F00 | FCE 1FOFFi X1F10 1F11 1f12 1F13
1F11 1F15 1F16 1F171F18 1F19 1F1A 1F18 IFi C 1f10 1FIE 1FI FF2X06F9 1F21 1F22
1F23 1f21 1F25 1F26 1F211F28 1F29 | F2A 1F28 1F20 1F20 i F2E | F2FF3X1F30 1F31
1F32 1F33 1F34 1F35 1F36 1F31'.F38 1F39 1F3A 1F38 1F3C 1F30 1F3E
1F3FF4X06f A 1F41 1F12 1F13 1F14 1F45 1E4G-1F~1F48 1F19 I Fl A 1F18 1FIC 1FID
1FI E t FAf F5X1F50 1F51 1F52 1F53 1F51 1F55 1F58 1F571F58 | FSA 1F5A 1F58 1F5C
1F50 i FSE | F5FF6X06F8 1F61 1F62 1F63 1F64 1F65 1F66 1F671F68 t F6A 1F6A 1F68
1F6C 1f 60 1F6E i F6FFI X1F70 1F71 1F12 1F73 1F71 i FJS 1F76 1F711f78 1f79 tFI A

1F18 | FI C 1RO | F7E | FI FF8X06FC,1E81 1F82 1F8 1F85 1F86 1F871F88 1F89
1F8A 1F88 1F8C 1F80 tFBE 1F8FFMO 1F91 1F95 1F96
1F971F98 1F99 IF E@g@@@Af}.EQB)WWﬁ@ | FAl 1FA2 1FA3 1FALl 1FAS5
| FA6 | FAI 1FA8 | F R A AR PR N es0 1781 1F62 1F83 1F8L
1F85 1F86 1f87?' 1 %9 BA 1F88 | FBC 1F80 1F8E i FBFFCX06FE i FQt tf~2~

i FC3 i FG 1FCs 1FGErREF A | Foo i FCA 1FC8 1 FOC t FCO | f CE i FCFf OXLFOO i FDI
1FD2 1F03 i FDI i P#®~f#06 1F071f08 1F09 1FOA 1F08 1FOC 1F00 i FDE i FOFFEXQoFF

i FEt i FE2 t FE3 | FiRd~GefcA FE6 | FE7i FEB 1FE9 | FEA | FEB | FEC i FED 1FEE
1FEFFFX1FFO i FFt Q®FGgIFF3 | FFI | FFS i FF6 1FF71FF8 | FF9 | FFA i FFB | f FC 1FFO

i FFE 1FFF  ~ 2 Mig2RGY®A660 Table 11 below is an encoding table for the
14bit encoder wheGplkigp &agfte Sl is active. The arrangenent of Table 11 is
simlar to Table g@-dgg g Table il, the state Sl is indicated at the top of
the ' table to be actlve 12 MA R 2003 -61 Table 11 (Part 1 of 6) QOX
01X 02X acc 04X X OBX 09X OAX 08X OCX 00X CEX 11X 17X 13X 14X
15X 16X 11X 18X i CJ( DX 1Ex 21x 22X 23X 24X 25X 26X 21X 28X 29X
277X 28X 2CX ' 2D State 1 of t4-bit code v~ 012 3 456 T ODTO CCEt

01: 2t 0003 OCFO r 006 Q001 OClE OCE3 CEtE 0033 OCF2 OCF3 0006 0D31 00T1
0D21 O0F23 0023 0(34=6b25 0026 0021 ocrc oE4c aEl ¢ 2a33 oE40 2al3 2oas 203T
0072 OCES OE18 0@#h3-=0OBF4 OCF3 0046 20d1 OCTA OCET CE1A 2053 OCFB OCF1 2056
2061 0013 OE48 OHih=-TH@SAINE49 20~ 20"06 2061 0C18 20T1 2012 20T3 2074 2013
2016 2017 OO 0@} -Qhz2oA9DI3 0094 ODO5 00A6 ODAI 0Cl6 OE46 OE16 2093 OE41
2095 20A6 2091 OQGHD-QRZIALF2T 0065 0064 00~ 0066 006i OC 4 20t 31 20B2 2083
2084 2085 2086 208T 00l 6 OE42 OE13 20C3 OE43 20C5 20G 20C1 O 2 200t 20D2

2000 20D4 2005 2 - gk ggki El 20E2 20E3 20E4 20F5 20E6 2~1 20F0 20F1
20F2 20F3 20F1 2Q4&5 g F OCEB OE3E 2113 OCFA OCFB 2116 21tt CDi 9
OESC OE30 2123 O 2t 26 2121 OCl O 2131 2132 2133 2134 2135 2136 213l
OOTA OCEO OE38 4 C OCED 21S6 2147 COC1B GCEF 2152 2153 OCFE OCFF 2156

215T 007B 216t S-61 6888 2t 65 2t 66 2161 2170 2111 2t 12 2173 2174 2115
2176 217T 001C 0E56 OE3T 2183 OEST 2185 2166 218 OCTI 2f91 2192 2193 2194
2195 2196 219T 0010 21A1 21A2 21A3 21A4 21A5 21A6 21A1 218Q 2181 2182 21B3
2t 84 21B5 2185 21B1 ODIE 21Cl1 21C2 21C3 21G 21C5 21C6 21Cl1 2100 2101 2102
2103 21D4 21D5 21D6 21D7 ODTF 21E1 21E2 21E3 21E4 21E5 21E6 21E1 21F0 21F1
21F2 21F3 21F1 21F5 21F6 21F1 00e0 noel OF29 00s3 0064 ooes 000s ooer OCliE
OESE (81 2213 Cc5F 2215 2216 2211 008i OOAl1 OF28 00A3 OOM O00A6 00A6 00VJ
OC6C 2231 2232 2233 2234 2235 2236 2231 0082 CESA OE34 2243 OES58 2245 2246
?211 OCbA 2251 2252 2253 2254 2255 2256 2251 00B3 2261 2262 2263 2264 2265
2266 2267 2210 2271 2212 2213 2214 2275 2216 2211 0084 00C1 OF2D 00C3 OOG
00C6 OOC6 00CI OCo6 2291 2292 2293 2294 2295 2296 2291 GOBS OCE OF2F OOE3
OOE4 OOE5 OCE6 ODQ 2280 2281 2282 2283 22B4 2285 2286 2281 ', 0086 22C1 ?2C2
22C3 22G 22C6 22C6 22C1 2200 220t 22D2 22D3 220d 2205 2206 2207 0081 22E1l
22E2 22E3 22E4 22E5 22E6 22E1 8 9 A 8 C D E F OF30 0009 OF31 0008 GDOC ODOO
000E GOOF GCSE 0039 0031t 0038 000C 000D O0O3E OD3F OF32 0023 OF33 0028 002C
0020 002E OD2F OCSC 2039 203A 20338 203C 2030 203E 203F OC3A 0049 004A 2048
OD4AC 204D 204E 201F OCSA 2069 205A 2068 205C 205D 205E 205F 0C38 20~ 206A
2068 206C 206D 206E 206F 2018 2019 201A 2078 201C 201D 207E 201F OF34 00(®
OF35 0098 OD9C 0090 ODOE ODOF 0C58 2099 209A 2998 209C 2090 209E 209F OF36
ODD OF3T 0068 006C 008D OO6E 006F 2088 2a89 208A 2088 208C 208D 208E 208F
0C32 20G 20CGJ120C8 20CC 20C0 20CE 20CF 2008 20D9 200A 20D8 200C 20D0 200E
200F 20E8 20E9 20EA 20E8 20El1l; 20ED 20EE 24EF 20F8 20F9 20FA 20F8 20FC 20FO
20FE 20FF OCSF 21t9 211A 2t18 211C 2110 211E 211F 0C30 2129 212A 2128 212C
2f 20 212E 212F 2t 38 219 213A 2138 213C 213D 2f 3E 213F bC3B 219 214A 2118
214C 2t 40 214E 214F 2158 21S9 215A 21S8 215C 2150 215E 215F 2168 2169 216A
2168 216C 2t 60 216E 216F 2118 2t13 277A 2178 211C 2t10 211E 211F OC3T 2159
218A 2t88 218C 2180 218E 218F 2198 21~ ~;:~. 2188..2t90- 2190 2t9E 219F 21A8"
21A9 21AA 21A8 21AC 21AD 21AE 21AF 21B8 2189 218A 2188 218C 218D 218E 218F
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12 MAR 2003 -65 Table 11 (Part 5 of 6) COX ClX C2X asc GX C5
COX CAX CCa( COX CEX CFX 01X DzX D3X 0. X 05X 06X 07X 08X 09XX‘J£>M>§§X&§§§

DEX Et X E2X E3X EdX E5X E6X E7X ES8X E9X EAX EBX ECX EOX Ea EFX Stale 1 of
t4~i| code wad fa 24125 (0,711 Code Ot 2 3456 7 8 9 ABCDE F 0E00
OFClL OFEt OFf2 OFDO OFQt 2006 2C01 OFFO 2C09 OFF1 2C08 2COC 2COD 2UCE 2COF
OFEB OFC3 2Cl12 2C13 0F02 OF03 2Cl6 2C17 2Ci 8 2C19 2Cl1A 2Cl8 2CIC 2C10 2C . E
2C1F OEO01 2C21 OFE3 2C23 2C24 2C25 2C2612C21 OFF2 2C29 OFF3 2C28 202C 2C2D
2C2E 2C2F 2C30 2C31 2C32 2C33 2C34 2C35 2C36 2C 11 2C38 2C39 2C3A 2C3E 2C3C
2C30 2C3E 2C3F OED2 OFCS 2@ 2C43 OFQd OF06 2C46 2G7 2G8 2@ 2GA 2G8 2C4AC
2C40 2GE 2C4F OFEA OFC1 2C52 2C53 OF06 ffDT 2C56 2057 2C58 2C59 2CSA 2C58
205C 2C50 2CSE ?CSF 0E00 2C61 Eabledsdrssk 1570856056 2651 2C68 2C69 2CBA
2068 2060 2C60 2 CbF 2C10 2C71 2Cl2 2C13 2(x4 2C75 2C76 2Cl1 2Cl8 2C79
2CTA 2Cl18 2CIC 2 4§ (5% OE04 2C81 OFES 2C83 2C84 2C85 2C86 2C87 OFF4

2089 OFFS 2C88 2 2C8F 2090 2C81 2C92 2~3 2094 2(; 95 2~6 2097
2098 2099 2(0A 2 1520 D 2C9E 2CDf OEDS 2CAt OFELl 2CA3 2CA4 2CA5 2CA6
2C117 OFF6 2CA9 RC!JCAB 2CAC 2CA0 2CAE 2C~F 2C~ 2C81 2C82 2C89 2C84

2085. 2C86 2(~T 26#s GéI46bbNA 2C88 2CBC 2C80 208E 2CBF 0E06 20C1 20Cl Z<: 03
20G 20C5 20C8 2001 20C8 20C9 200A 20C8 200C 20C0 200E 200F 2C00 2C01 2C02
2000 2004 2C05 2EDe XITE !(@elH GO IGICOVI 2C08 200G 200D 200E 200F OE012CE1
20E2 20E3 2CE12CHBk -20BPAROE7 20E8 20F9 2CEA 20E8 20E0 20F0 2C~ 2CEF OEO8
OFG 9 2002 2003 @8GPEOY 2006 2001 OFEC OFCB 2D12 20t 3 OFOA OF08 20t6 2D17
0E09 2D21 2072 2 n4 2025 2D26 2021 2030 2031 2032 2033 203! 2005 2D36

2%%

2007 OEDA OFCD OFOC OF00 2046 2D41 OFEE OFCF 2052 2053 OFDE OFDF
2056 2057 OEQ8 2 42D63 2061 2065 2066 2067 201 0 201t 20t2 2073 2011
2075 2016 2D11 2082, 2063 2064 2085 2038 20a7 2090 2091 2092 2D93
2D31 2095 ~6 209%k ﬁéﬁf‘&z"@ﬁ(g“ 2‘9&3)%2%4 20A5 20A6 2D411 2D80 2081 ZDB2

2D83 2D8. 1 2085 SikeGod{#6 &AR (A& !Addo2 20C3 20G 20C5 2D06 20C1L 20D0 200t

2002 2000 2004 208E-GIOD6 200T OECF 20E1 20E2 20E3 20E< 20E5 2DE6 20c' 7 2E10
2E11 2E12 2E13 2GH~ QIER FAQ BLSY) NRAUR Bt 2E21 OFEB 2E23 2E24 2E25 2E26 2E27
2E30 2E31 2E32 2E33 2E34 2E35 2E36 2E37 OEF2 2E11 2Ed2 2E43 2EA4 2EA5 2EA6
2E17 2E50 2E51 2552_)@,55@22@% 2E55 2E56 2E51 OEF3 2E61 2E62 2E63 2E64 2E65
2E66 2Efi 7 2E10 -:11g J@é@%ﬁ 2E74 2E15 2E16 2E71 OEF4 2E81 OFEO 2E83 2ES8!

2E85 2E86 2E87 2 2E93 2E94 2E95 2E96 2E91 COEFS 2EAt OFEF 2EA3
2EA4 2EAS5 2EAG 2 'y 81 2E82 2E83 2E84 2E85 2E86 2E87 CEF6 2E01 2E02
2E03 2EG 2EOQ05 ZEEEg %éEOl 2E02 2E03 2EO04 2E05 2E06 2ED7 CEFI 2EE1

2EE2 2EE3 2EE4 2 5 EFQ 2EF1 2EF2 2EF3 2EF4 2EF5 2EF6 2E17 2D08
7009 200u4 2008 SEHClm&End &ddH (A6&A3%i 8 ~t 9 201A 20t 8 201C 20t 0 201E 201F
2028 2029 202J1 SE28Cap@7iild) 202E 202F 2038 2039 203A 2008 203C 203D 203E
2t 23F 2048 2049 SoUAGREKIASIA4C 20d0 204E 204F 2D58 2059 205A 205B 2D50 2050
2DSE 205F 2068 2060-BaRNAB0AB 206G 2000 20: 206F 2D78 2079 2D7A 201B 207C
2070 201E 207F 2D88 2D69 208A 2088 2D80 208D 202E 208F 2D98 2D99 209A 2b98
2D90 2090 20. E 209F 20A8 20A9 20AA 20A8 20J10 20A0 20~t E 20AF 2D88 2D89
2DBA 2088 2D80 2080 2DeE 2DBF 2D08 20C9 200A 20C8 200C 2DCD 200E 200F 2D08
2009 200A 20D8 2DDC 2D00 2~Z 200r 20E8 20E9 20EA 20ES 20E0 20EQ 20-E 2DEF
20F8 20F9 20FA 20F8 2DFC 20FD 2~ 20FF 2E18 2E19 2E1A 2E18 2E10 2EtD 2EtE
2E1F OFFA 2E29 OFFB 2E28 2E20 2E20 2E~ 2E2F 2f.38 2E39 2E3A 2E38 2E30 2E30
2E3E 2E3F Q48 2E49 2E4A 2E48 2E40 9E40 2E4AE 2EAF 2:56 2E59 2ESA 2E58 2E50
2E50 2ESE 2ESF 2E68 2E69 ZEGA 2E68 2E60 2E60 2EGE 2E5F 2E78 2E19 2E7A 2E18
2E70 2E70 2E7E 2El F OFFC 2E89 OFFD 2E88 2ES0 2E80 2EEc 2ESF 2E98 2E99 29A
2E98 2E90 2E9D 2~ 2E9F Or FE 2EA9 OFFF 2EA8 2EAC 2EAD 2EAE 2rJI F 2E88 2E89
~8A 2E88 2ES0 2ES80 2E~ 2ESF 2E08 2E09 cECA 2E08 2E00 2EQ0 2ECE 2ECF 2E08
2E09 2DA 2E08 2E00 2E00 2EDE 2~F 21F8 2EE9 2EEA 2EE8 2EFC 2EE0 2EEE 2EFF
2EF8 2EF9 2EFA 2EF8 2EFC 2EF0 2EFE 2EFF 12 MAR z03 -66 Table 11 (Part 6
of 6) -State t of 14-blt code wad (or 24125 ar oade . 01231587 89
A 8 CDEF FOX OEFB 2F01 2FQ 2F03 Q04 2F06 2F06 2F01 2F08 2F09 2FQA 2F08
2FOC 2F00 2FCE 2FOF F1X 2F10 2r11 2F12 2F13 2F11 2F15 2F16 2F17 2F18 2F19
2F1A 2F18 2Fi C 2F1D 2F1E 2F1F F?X OEF9 2F21 2F22 2F23 2F21 2F25 2F26 2F27
2F28 2F29 2F?A 2F28 2F2C 2F2D 2F2E 2F2F F3X 2F30 2FSi 2F32 2F33 2F31 2F35
2F36 2F37 2F36 2F39 2F3A 2F38 2F3C 2F30 2F3E 2F3F F4X OEFA 2F11 2F12 2F13
2F41 2F15 2F16 2F17 2F18 2F19 2FI A 2F18 2FAC 2F40 2FAE 2FI F FSX 2F50 2F51
2F52 2F53 2F51 2F55 2F56 2F51 2F58 2F59 2F5A Q68 2F5C 2F50 2F5E 2F~ f6X
OEFB 2F61 2F62 2F63 2F64 2F65 2F66 2F61 2F68 2F69 2F6A 2F68 ?F6C 2F6D 2F6E
2F6F f7X 2F70 2F11 2FJ2 2F73 2F11 2F75 2F16 2FI| 2F78 2F79 2FI A 2F)' 8 2F1C
2F10 .2F7E 2FI F FBX DEFC.2F81 2F82 2F83 2F84 2F85 2F86 2F81 2F88 2F89 2F8A .
2F88 2F8C 2F80 2F8E 2F8F F9X 2f0 2F91 2F92 2F93 2F94 2F95 2F96 2F91 2F96'

AT\ AT\ R ANl I\ I\ I\ A \r— A\ == T AA - FYA™ M~ AN /ST~ nA AN AP ™ A



~ 2 MA ~ 203 Table 12 (Part 3 of 6) S~te 2 Ot,4 code word |on12gAngg,(%{m3
codeOt 2 34S6 T8 9 ABCO0O E F60X09F0 08A4 0B69 3603 3604 3

36010818 3609 0B79 3808 360C 3600 360E 360F61X9610 36t1 3612 36t3 36t4 3615
36t6 36t136t8 36t9 361A 361B 361C 3610 361E 361F62X09F1 3621 0B68 3623 3624
3625 3626 36210BI A 3"029 0818 3628 362C 3620 362E 362F63X3630 363t 3632
3633 3634 3635 3636 36313638 3"039 363A 3638 363C 3630 363E 363F64X09F2
3641 3642 3613 3649 3645 36;6 36473648 13ar 9 364A 364B 364C 364D 364E
364F65X3650 3651 3652 3d53 3654 3635 3056 36573658 3659 365A 3658 365C 3650
365E 365F66X09F3 3661 3662 3663 3664 3665 3666 36613668 3669 366A 3668 366C
3660 366E 366F67X36T0 3671 3612 3613 3611 36T5 3616 36n3618 36T9 367A 3618
361C 3670 367E 367F68X09F4 3681 0860 3683 3684 3685 3686 36870BI C 3689 0870
3688 368C 3680 368E 368F69X3690 ~4. 3~S 3696 36973698 9699
369A 3~B 369C 3690 369E 369F6AXGYES 7)96NI36A5 36A6 36A7081E
30A9 081F 3668-36%QA§®AQ93614E 36AFS€X3S€O 3se1 36s2 36e3 3sa< 3sBS 3ses

368T3see 36a@ f\ 368B 3sec 3seo 368E 3s6CX09F8 36C1 36C2 36C3 36C4 36C5
36C6 36C136 gﬁCB 360C 36C0 36CE 36CF60X3600 3601 3602 36D0 3604
3605 3606 36 60A 3608 360C 3600 360E 360F6EX09F1 36El1 36E2
36E3 36E4 36 %% 7% E8 36E9 36EA 36E8 36EC 36E0 36EE 36EF6FX36F0 36F1
36F2 36F3 3654} F6 36F136F8 36F9 36FA 36F8 36FC 36FD 36FE 36FFTOX09F8

3101 3702 3|§§33 H1 3105 3T06 37013108 9709 310A 3708 370C 3700 370E

370F11X3110 Gn2+Gme&A? 3113 3114 31t5 3716 31113118 3119 371A 3118 371C 311D
371E 371F72X08F90B4 QA4ETRY | (BUBBABY 24 3125 3T26 31213728 3T29 312A 312B 312C
372D 372E 31eHy-33a% 386 1353MIB732 3133 3T34 3135 3736 ' 97313738 3T39 373A
3138 313C 373D 373E 373F14X09FA 3741 3742 3143 3T;4 3145 3146 37473748 3749

314A 374B 374 E: Eﬁ 3T50 3151 3752 3J53 3154 3755 3756 3T513T58
3159 375A 31

31673768 3| 69,3

3116 37T131J §

3185 3T86 31

é Y2 3104 3765 3166
DRt Gt a1 70
$arigh <§ 9X3190 3791 3792

3793 317" : " ﬂ@é@ibﬂ@&é&ﬁﬁsﬁlﬁbﬁ@&@ﬁdﬁéﬁeﬁéﬁféf@fyw@ﬂé?% 319F1AX09F0 37A1
37A2 37A3 37X4 ~dTH& A5) HATAR &4 G55 IGa0GEIGeHAAIGEI I0KS IGISAD 31AE 31AF18X3180
3T81 3782 3188 ~ITRE /3) HETA % GasiGBYIGtH6d4IG8HGH KixA IiAKR4 BGE8IGn3Y80 378E

378r TCX09FE 33@n3&%)mm&3m16mﬁm¢m SIGHIBmBIEED)) 3TCA 37C8 37CC 31C0
31CE 37CF70X310-Qr31&%) lﬁﬂ&%@ﬁm7mzt@agﬂﬁe23d@%gﬂch@ f@ﬁz l@}%@%xﬁ A 310B
370C 3TDD 37§ 3f @% gagﬂ,cg 2] 18468 %% 16458 37E9 31EA
31E8 37EC 3l 131F8 37i 9
3TEA 3778 S1E8 ﬁ%% ARLERRGHIG Gine %@ﬁiﬁ G E@%ﬂﬁ‘ﬁﬁ 608110880
3609 0881 38§ égg&gggoo 380E 380F81X08C8 0883 3812 38t3 0892 (B93 38t 6

381738t 8 381 8 381C 38t 0 381E 381F82X0CA7t 3821 08A3 3823 382d 3825
3826 382T088 @83 3828 382C 382D 382E 382F83X3830 3831 3832 3833 3834
3835 3836 38§QB B28 38' a9 383A 3838 383C 389D 383E 383F84X0A72 0885 3842
3843 089; 0B95 3846 38473848 3&t 9 384A 3348 384C 3840 384E 384F85X08C)~
088T 3852 38¥BIPBEBISHEI1 3856 38573858 3859 385A 3858 385C 3850 385E
385F86X0A13 3L -~3BKBD 3863 3864 3865 3666 38673868 3869 386A 3868 386C 386D
386E 386F87X3870 3811 3872 3813 38T4 3875 3876 38P3818 3819 387A 3818 387C
3810 381E 381F88X0OAT4 3881 08A5 3883 3884 3885 3886 3887' 0884 3689 08B5
3888 388C 388D 388E 388F89X3890 3891 3892 3893 3894 3895 3896 38973898 38~
389A 3098 389C 389D 389E 389F8AXOATS 38A1 08A7 38A3 38A4 38A5 38A6 38A70886
38A9 088T 38A8 38AC 38A0 38AE 98AF88X3880 3E81 3882 3883 38>31 3885 3886
38873888 36~ 388A 3"098 388C 3880 388E 388F8CX0A76 38Cl1 38C2 38C3 36C4 38C5
38C8 38Cr38C8 38C9 38CA 38C8 38CC 38C0 38CE 98CF' 80X3800 3801 38D2 3803
98D4 38D5 9806 380138D8 3809 380A 3808 380C 3800 38DE 380F8EX0A77 38E1 38E2
38E3 38E1 38E5 38E6 38E738E8 38E9 38EA 38E8 38EC 38E0 38EE 38EF8FX38F0 38F1
38F2 38F3 38F4 38F5 38F6 38F138F8 38F9 38FA 38F8 38FC 38F0 38FE 38FF 1 2
MAR ?003 -71 Table 12 (Part 4 of 6) de 2 O 14-bd code 4 5 6 T 90X 91X 92X
93X 94X 95X 96X 91X ~ 98X | 99X 98X 9(3( 9EX A1LX A2X A3X A4X ASX A6X ATX
ABX A9X ABX ACX AOX AEX 81X 82X 83X 84X 85X 86X 81X 88X 89X BAX 88K BCX BOX
~ BEX BFX 0A18 0889 3902 3903 0898 0899 9906 390T OBCC 0888 ~f2 391a OB9A
OB9B 3916 3917 OA79 3921 9922 3923 3924 3925 9926 392T 3930 393f 3932 38i 3
3931 B5 3936 393T CA7A 0880 3942 3943 089C 0890 3946 394T (QBCE OBBF 3952
9953 OB9E O-F 9956 395T QA18 396t 3962 3963 3964 3965 3966 3967 3970 3971
3972 3913 39T4 3915 3976 3911 OA1C 3981 3982 3983 3984 3985 3986 398T (OO0
3991 3992 3993 3994 3995 3996 399T 0A10 39A1 99A2 39A3 39A4 39AS 39A6 391V
3980 3981 3982 9983 39B4 3985 39B6 3981 QA E 99Cl ~C2 39d 59C1 39C5 39C6
©39C7.3900 3901 3902 3900 3904 3905 .S906 39T OATF 39E1 99E2 39E9 39E4 39E5
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The various constraints on run |length Iinits, Hanmm ng wei ght arg 4nt
into the encodi ng and decodi ng used. The "i" constraint directl j %ﬂ‘v@ﬁ Z.)tUUS

the 5 delay of decisions in the Viterbi algorithntand al so influences the
| ength of error propagation, and the i" constraint is kept as short as
possi ble. The "k" constraint is also kept short. The encoder 202 and
decoder 208 are state driven and all of the code words 10 are carefully
chosen such that the state can be deteribned by the four leading bits of a
14 bit codeword as shown in Table 8. The mbit data word is separated into
two interl eaved se e o 2 e eqUENGRs Ofnp bits
is mapped into a u@%ﬁf% eworcajigs'f'gtingm13 5@%&%#&§BOP5§'%‘ts I's ma Bed into
a’v = 1Q bit embedmmdntSpﬁcéogpcc@dﬁﬂ@ﬁ@?ﬂﬁ%@ﬂuﬂﬁiﬂﬁH&ﬁlQﬂﬁ)%ﬁtt equence,
and 2q CodeM;QSbaEeEggsaeQ Gincasy. bida Sgruepeg, bhe 1wl 16 ongse S N

and 2q < er of bits In the codewords nmust_be net. An

|nteger'%" |EhEhempuﬁﬁn&QmﬁnQQdﬁﬁu%ﬂ3yaﬁhé? baFPsP¢e§ﬂBH$§xﬁ%ﬂtrons 2 <_
(N'*tl ands [ 2ght Lng eé' BUhEangaysh¥iedhts, a61 ANgeMedhe cPSUr 8 Lhat the
codewords can be 3|V| into groups correspondln to 25 the, state nunbers.
The encodi ng 5F§@é§§dof ﬁﬁﬁﬁlngthﬁb|t§°QP datgsF®to n2Bfts oVaFRRUEodewor ds

can be done ainf:%'rh@!ﬁaté rséaakst RAaoM-biTo patd efaldullaxédoapashewns of p

bits and ¢ blts the it pattern i a_bit code and a
state number aglg 2 Ng t%?5°§ Pegst3335209?58p°8 cu&%&%d
codewor ds thahslmgl abedriows t hcsinainmauirmfsr Sofind titep t Hepoptlsi t patt ern

into av t co r 4. Conh e | t, hhe sV bit codewords to 5
formthe :ﬁ bi tlng‘ dg\?gﬁﬁteﬁ%sﬁeg§oé%gs%?&elsrgr&%gnIgbg ‘done as follows: 1.

Break the n bit pattern into two patterns of a bits and v bits in length. '
2. Since the v bit patterns in each state are 10 uni que, the state nunber S
of the v bits can be determined. and the q bit data pattern is recovered.

3. Based on the state nunber S and the a bit code word, recover the p bit
data pattern. 4. Conbine the p bit and q bit data patterns to 15 form or
recover the mbit data pattern. Wth m=24, n=25, k=7, 1=7, w=9, the val ues
p=12, =12, u=11l, v=14 are selected. There are then 1,484 eleven bit code
words and 13,484 fourteen bit code words possible. If t is selected to be
3, then 2p = 21' 20 - 4096 and (N,~*t) - 4452 and (2g*t) - (21z*3) - 122s8
and 2~" = 13484 and the inequality conditions above are net. As there are
nore than enough 14 bit codewords, codewords are chosen so that each state
can be deter-mned with a mninml nunber of bits of the 25 codeword as
shown in Table 1. By enploying the nethod of nmapping a data word directly
into a code word, the anmpbunt of logic in the encoder and decoder can be
kept low. This nethod is able to encode a naj ority of the data words . In
the 3D encoder, 12 bit data words are encoded into 11 bit code words and 14
bit code words alternately. To encode a 12 bit data word into an il bit
code word, the least significant 11 bits are entered into a 12 ~~~ ~~~~
-76 codeword tester CT-A which checks if the 11 bit pattern already
satisfies the required constraints. If the constraints are satisfied, the
11 bit word is shifted out as the code word. The state for the next 5 code
word is determned by the nost significant bit of the data word. If the bit
is a"0", the next state will be S1. If the bit is a "1", the next state
will be S2. By exhaustive search, there are 1484 11 bit ' patterns that
satisfy the constraints. O the 4096 10 possi ble words, 1484 have Sl1 as the
next state, 1484 have S2 as the next state, |eaving 1128 data words that do
not satisfy the constraints and will be mapped into code words using

Bool ean | ogi c expressions in equations Ga through Gn shown below. 15 To
encode a 12 bit data word into a 14 bit code word, two bits are attached to
the 12 bit word as the nost significant bits, and the value of these two
bits depends on the state indicated by the previous code word mappi ng. The
values 11, 10, and Ol are chosen '20 for corresponding states S2, S1 and
SO0. These 14 bits are entered into codeword tester CT-B which identifies
the 14 bit patterns that satisfy the constraints and shifts those patterns
out as the code word. There are 3728, 3464 and 3468 patterns that satisfy
the 25 constraints for states S2, S1 and SO respectively. Since each state
needs 4096 patterns, there are 368, 632 and 62B renmmi ning patterns for
states S2, S1 and SO respectively. There are 2824 14-bit patterns that
start with 00 avail able. The Bool ean | ogic that maps 30 these renaining
patterns can be found in equations with terms Ha to Hf, Ja to Jh and Ka to
Kh. The decoders are constructed sinmilarly. By using code pattern testers,
about 8696of the code patterns 12 Nﬂ R ~~d3 _77_ can be encoded and
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The decodi ng system (182) receives the first and second dermd'lnl%tMAR 2003
codewords (178, 180). The decodi ng system (182) generates a second decoded
sequence (184) 25 and decoded state variables S0' (186), S1'(188), S2'(190)
as a function of the second denodul ated code word (180). The decodi ng
system (182) generates a first decoded sequence (192) as a function of the
first denodul ated codeword (178) and the decoded state 30 vari ables (186,
188, 190). The first and second codewsi2ds (160) s68) together forma 25 bit
codeword. The encoding system (154) |imts runs of zeros by encoding the 25
bi t ~2Ma~~003 _78_ codeword with a run length Iimt k=7) and by encoding
the first and second codewords ( 160 , 168 ) each with a run length limt

i =7. The encoder guarantees a m ni num code energy by encoding the 25 bit
word with a Hanming 5 wei ght we@bldh® (egsodi AgofydOem (182) conpri ses code
pattern testers (1,9 ) f decode sequences that neet the . "k", "i"
and "w' const r 34 ﬁnw:@ @&Zﬂﬁhg system (182) can be a Viterbi detector.
The denodul at or (176) 10 can generate a local oscillator (177) output
synchroni zed w {dpud HB11(Ba0BH,BE BBE B BABIBBIBBCcONd codeWbitDaadard, 174). The
denodul ator (17 u cagpgIgperate the first and second dgmslEti@Apd codewords .

(178, 180) as a on of the local oscillator (177?&5 ggput The
comuni cation ¢ ve (1 nodul at or
nodul ating the di 'ﬂ: lzégimﬁﬁ?%g%#@z%@demd lr%?odul ating
the disc drive read signal . The synchroni zation of the 20 | ocal oscillator
(177) conpensates f &YAD -Baé‘r'ﬂaghpns in the disc drive (100). The
magnetic di sc drive NALGB3 &Bh& BL&PB0 magnetic disc (106), and a read and
wite transducer he2WQHE)& B3&BE&B00 t he magnetic disc. 25 It is to be
under st ood that eveNA3RBISBAGBI&WBY characteristics and advant ages of
vari ous enbodi nent s Nafs J4H3% B2 @3BN& 1Bonvent i on have been set forth in the
foregoi ng descripti qpe g% Bk 18D details of the structure and function
of various enbodi WNA§_¢§3§ 9&391 pgention, this disclosure is illustrative
only, and changes mmo Ohq @é@” especially in matters of structure
and arrangenent of %}t |n'§ principles of the present invention to
the full extent ' indicated by the broad general

meani ng of the termdBomBik Bf & Be&Mpended claims are expressed. while
encodi ng and decodi M3arﬂéléﬂblﬂr&53ﬁ&ﬂg%ck diagramform it is understood
that it can be done using | ookup S tables as shown. For exanple, the
particul ar el enent s HasyB¥&NA0dependi ng on the particul ar application for
the disc drive whil ¢laDRHAEgSINSMY substantially the sanme functionality

wi t hout departing frproyhe (spigmt . and scope of the present invention. In
addition, 10 alt hougﬁg_aﬁp&egefred enbodi nent described herein is directed

to a codi ng system figg pdrive, it will be appreciated by those
skilled in the art t 9tH§ e l%a ngs of the present invention can be
applied to other sy ellite comuni cations and 1S cel |l ul ar
phone systens, with romthe spirit and scope of the

i nvention. Various be used) nore than one encodi ng or

decodi ng tabl e may ﬁ@*tﬁhked together additional or different state
nunbers nmay be used,Had+Hs keB8lat a provi ded to the 20 encoders or decoders
car_ be partitioned He-HY& BAp. 1 2 MAR 2003 -80 WHAT IS CLAIMED IS: 1
An encodi ng systentﬁgm_ﬁggpggng digital data for transm ssion through a
conmuni cati on chann;ko_g gsing: 5 a first encoder adapted to receive a
first sequence of 1 ab data and generating a first codeword of 11
bits and state vari abl es as a function of the first sequence; and 10 a
second encoder adapted to receive a second sequence of 12 bits of data and
the state variabl es and generating a second codeword of 14 bits as a
function of the second sequence and the state variables, the state 15

vari abl es being represented by four or fewer bits of the second codeword,
the first and second codewords together formng a 25 bit codeword, the
encoder limting runs of zeros by encoding the 25 bit codeword with a run
20 length limt k=7. 2. The encoding systemof Caim1l, further conprising:
code pattern testers coupled to the first and 25 second decoders, the code
pattern testers encodi ng sequences based on a pattern shorter than ful
encodi ng of the sequence. 3. The encoding systemof Caim1, further 30
conprising: a nodul ator receiving the first and second codewords and
adapted to couple first and 12 M ~R 2a03 -81 second nodul at ed codewor ds
to the communication channel. 4. The encoding systemof Caim1 wherein the
first 5 and second encoders encode the first and second codewords each mnth
a run Iength limit i=7, and encode the 25 bit codemord with a annlng -
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(b) generating a first codeword of 11 bits and state variabl es as a
function of the first sequence in the first encoder; (c) recel Nﬁ% ggpg
sequence of 12 bits of 20 data and the state variabl es at a second

(d) generating a second codeword of 14 bits as a function of the second
sequence and the state variables, the state variables being 25 represented
by four or fewer bits in the second codeword; and (e) conbining the first
and second codewords together to forma 235 bt codeword, and (f) setting a
run length limt k=7 in the first 30 and second encodes on the 25 bit
codeword to limt runs of zeros. ~ 2 MAh 2003 -82 6. The nethod of C aim
5 wherein the encoding limts errors by encoding the first and second
codewords each with a run |engk é it, i.=7, »an foding the 25 bit word

wi th a m ni rum Hanm ng wei ght di sc drive, conprising:

a magnetic disc; aHuLan&umangﬂuggz&guugpnmbto the magnetic disc; 10 a read

t ransducer coupledHBH_Hpg etlc di sc; and an encodi ng system as set
forth in Caiml. systen1fox decodi ng data received from15 a
conmuni cati on chan rls ng: a receiver configured to receive a 25
bit encoded digita { mord with a run length k=7, the codeword
representing a 24 equence of data, the receiver separating the 25 bit
20 encoded dlgltal Bllinto a 14 bit first portion and an 11 bit~
second portion; &dﬁ@der configured to receive the 14 bit first

portion and genereﬂﬂﬁ%ﬂwl rst decoded 12 bit sequence as a function of the
first 25 portion, HbaHb &H3 decoder generating state variables as a
function of four onuﬁqnp& mits of the first portion; and . a second decoder
configured to rece 1 bit second portion and the state variabl es 30
generate a second 2 bit sequence, the first and second decoded 12
bits sequences tog m ng a decoded 24 bit sequence of data. i ~ 7
~~ ~ ~ ?t~t13 -83 9 codi ng systemof Claim8, further conprising:
code pattern testers coupled to the first and 5 second decoders, the code
pattern testers deH@'dlBrﬂgft'%&t'B%ééﬁJehlBéé(Bﬁ@bd on a pattern shorter than
full decoding of tRdl<édguEatsl) 10 10. The decodi ng system of C aime,
wherei n the recei vBel0O<Hu®p(t$246y: a denodul ator adapted to receive a

nodul ated 25 bit cngmw@qunqanm)connunlcat|on channel , the denodul at or
denodul ati ng the 2 codeword and providing the flrst and second

portions. 11. A g digital data received froma
comuni cation chany 'Hg %ng 20 (a) receiving a 25 bit encoded

digital codeword hlimt k=7 in a receiver, the codeword
representing a 24 rﬂééﬁﬂﬁ Odat a, (b) separating the 25 bit encoded
digital 25 codeworBFér 8214 bit first portion and an 11 bit second
portion in the redéﬁvék<&éﬂ) receiving the 14 bit first portion in a first
decoder and gener dfi@2méicak Br st decoded 12 bit sequence, and generating
decoded state 30 VHadleHbl&e84as a function of four or fewer bits of the first
portion; (d) receiMdRfctéh@oll bit second portion and the state variables in
a second decoder; and 1 2 MAR 2.003 -84 (e) generating a second decoded
12 bit sequence in the second decoder, the first and second decoded 12 bits
sequences together form ng a decoded 24 bit sequence of data. 5 12. The
met hod of Claim 11, further conprising code pattern testing that decodes
nost sequences by a pattern shorter than full decoding of the sequence.
10 13. A magnetic disc drive, conprising: a magnetic disc; a wite
transducer coupled to the magnetic disc; a read transducer coupled to the
magneti c disc; a decoding systemas set forth in claim8 15 coupled to the
read transducer. 14. A decoding system for decoding data received froma
comuni cation channel, conprising: a receiver receiving a 25 bit encoded
digital 20 codeword with a run length limt k=7, the codeword representing
a 24 bit sequence of data, the receiver separating the 25 bit encoded
digital codeword into a 14 bit first portion and an 11 bit second portion;
25 a first decoder receiving the 14 bit first portion and generating a
first decoded 12 bit secruence as a function of the first



portion) neans for generating state variables as a 30 function o? &ﬂﬂ? Zm 3
fewer bits of the first portion; and a second decoder receivina h Q
second portion and the state variables, the second .. '~ ~ M~ R 2003 -85
decoder generating a second decoded 12 bit sequence, the first and second
decoded 12 bits sequences together form ng a decoded 24 bit sequence of
data. 5 15. An encoding system for encoding digital data for transm ssion

t hrough a conmuni cati on channel, conpris2ng: a first encoder adapted to
receive a first 10 sequence of 12 bits of data and generating a first
codeword of 11 bits ae a function of the first sequence; a second encoder
adapted to receive a second sequence of 12 bits of data and generating a 15
second codeword of 14 bits as aT £ nd sequence and as a

function of statgg%grugbé X g?e first and second codewords together
formng a 25 bit 9 ?'?ﬁ%‘ﬁ %ﬁ der Iirﬁiti}&l&@{rors by .20 encodi ng t he
25 bit codeword V\Hq".'ﬁlé(f-a?] Ia@\b‘ &M‘@(' RL AfENAS @ma@enerati ng the

state vari abl es d¥ld=Hdnction of the first sequence and for coupling the
state vari abl e t did9aéldsecond 25 encoder, the state variabl es being
represented by fog-@lg fewer bits of the second codeword. .A{E. A3% A .A A(2

A9.A LAYU LA | feArAYs fafe. Bs AR - A U.A2. AN A a A AF .A@.A 3.A A
F. A AFR AY[ L!.A)H({;(_ Mg w» A AL AT AFRE LAY LCAYL. AR 2. Al
AL A AL A L Ap? .le .

Hds< A8 h.A .AY.A{lY .A".A0O.A . A .A . A8

Hd4=Hd & (BI1l & B2)

Hd3~ Hd & B4

Hd2-Hd & (B9 | B8 | B2)
Hdl=Hd &(B6 {(!B9 & !B4))
Hd0~Hd & (B2 & BO0)

XHad ~ 'Ha & 'Hb & !He & Hd
S2X = S2 & XHad

He - S2X & 1B3

Hell=He

He9= He

He6=He & (B9 & !B8)
He4=~He & (!BS & (!B4 1 IBl1))
He3=He

He2=~He & B2

Hel=He & !Bl

HeO= He

Hf = $2X & B3

HEl1= Hf

Hf8~ Hf

Hf7- Hf & B8

Hf6= Hf & (B8 & IB4)

Hi5- Hf & (!B8 & !B6)

Hf3= Hf

Hf2- Hf & (B2 | 1BO)

Hfl=Hf &(B1 I(!B2 & IB0))
Hfo~ Hf & (BO | 1B2)



A LA ., # A {e2.Aa. Ah. AF . A A% AUS. Al .. Ah . AY{, E . Ahy . Ay2

_AA AY. AH AY. A h . AFH | . AFA 2LN=Y $ + PK} vql gb\ U U] cray ca] M%R] 3
U] c”a] ca] ca] ca] c*aU] c*alJca Ucna]Jca]ca]c(alcalca]c(alcTalc: a]ca ?@g
U] c”a] ca] ca] c*a] cMa] c( ad$B&&&+, , , - 4- KBX3\ 33455.999::;;;;{vqlgb[V Uca
Ul c”a] ca] ca] ca] c, a] ca] ca] ca] ca] ca] cal ca] c*a] cal] ca] ca] c*a] c*a] ca] ca] ca] c(a]
calca]ca]ca]c(aU c(a]ca]calc(a]cal;
<=<@&f <i <===>>?77??? GAAAAAABA CC] DgDD7FEFJFFFRFzupkf " Yl gb[V U] c
Ul c”ra] cha] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] cMa] ca] c*al] c*a] ca] ca] ca] ca] ca] ca]
ca] c”a] ca] c(a] ca] ca] ca] ca] ca] ca RFaFFFFFMGENGQGI Ge &k GuGEE) H5H: HpHHHHI HI | xJJJ
KKUKKK{ vpkf ZUl gb[ V] ca]ca U] c*a]ca]c(aU]c(a]ca]ca]ca]ca]ca
U] c”a] ca] ca] ca] ca] c*a] ca] ca] cal] ca caU] ca] ca] c aUc aJcalc aUc a]ca]ca]cha
KEL LLLMM'M M=MMVIVF NO\IXNqNsN} NNERO R 2EE3BETI0W ngb] Xl gb[ V] c] ca] ca] caV

]ca]ca]ca]calcalc SL U] c”a] ca] caU] c(a]ca]ca] ca]ca]ca]ca]ca
Ul c*a] ca] c*al] c* f%%]’ t al ca
TTTTTTTTTTTTTITTTT V WW WLWBW wr nf © YSngb] Xl g] c*a U] c*a] c™a

U] c”a] ca] c( aU] c( afaaliXck|Ed8&!B&&dBA &4 (aU] c(a] c&a] ca] caU] ca] ca] caU] ca] cal
ca] cal] ca] cal] calJal b lmal] ca6W WBWK- YY ZZZZ6Z[ |

VWAV SV & 3\ v] ] ] Mooy | wel gb[ Vmgb] Xl g] c] ca

Ul c”*a] ca] c(aU] c(ajoajcalg@l cal cal cal ca U c”a] c”a U c”a) ca]c(aU c(a] cajca]ca
U] c”a] ca] c( aU] c( a]aga] g],ﬁﬁ] cal ca

U cra i -Ja bccNdddddd{vql fa\Wg]c]]ca] c(a]cal]c
a]calca]c ca] ca U] CLE‘EEC g%gg] %fca] ca] ca] ca] ca] ca] c”al] ca] c*a] cal c

a] ca] ca] ca] cal] ca m

deSee" f Af Q‘ffrggh hhhhhiii _icifijimi{upke ZU g]]caV]ca]caV]ca]ca]c
aV] ca] caV] ca] caV] é']'l:aa@](cﬁﬂ] &V aBBV] calcalc ajcalc alc

a] ca] ca] ca] ca] ca] &3t ba%cBj ca U c”a

pidiiiiiijfjjjjjjlapeia & BhNoooo. p/ p2pppzuojd_zZU g]]calca]lc alc

a] caV] ca] ca] ca] cajat-a)d] &aBicaV] ca] ca] ca] ¢ al] ca] cal] ca] ca] ca] ca] ca] cal] ca

U c”a] ca] c(aU] c(aja6=nl &aca ppppppprrss#s(s;

s>sUssst (t u/ uswBwOM w_wwx { xxxx{vql gb] Xl g]] c] ca] c(a] ca] ca] ca] ca] ca]c”a]ca]c(

a
aU]] EAL]Cg.L]Cg] ;?J} ga]g{ gf?a c(BaPJ] c(aJc8a]calca xx yyy]yyz8zzz{

{${|]e}}}}}IW{up ] calcalca]calcalc(aUc(a]c(aUc(a]ca]ca]c”a]ca]c(
aJ ca] ca] ca] ca] ca ]ca] c(aU] c(a] ca]ca]ca]ca]ca]c

18- Jb
v7=Jb

Tb6= Jb

oS- b

Jb3-Jb & B4
b2-Jb & (B9 | BS)
Bbl-Tb & (B6 | Bl)



aU c aJca]cta tw) 1F+48| wgl gb] Vkfa\Wg]] U] ca] c&a] c a].c :
a]U]caU] I:a] LaU] caj Z:a\/] ca] caV] ca] ca] caV] ca] caV] ca] ca] cal] ca] caV] ca] c%m\MéB ngg
aV] ca] caV]ca]caV]ca,/ 79P] r2{vqgl fa\Wg]]] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] c"a
Ul c”a] ca] c*a] ca] c a] ca]ca]ca] caV] ca]ca]calU]ca]ca]c”™alcalc*alc a]callca]ca
QS cy~#9dl r P[ e~xsnhc] Wfa\Wg]]V]cal]c

a)J caV] ca] ca] cal] ca] caV] ca] ca] caV]ca] ca] ca] ca

U c”a] ca] c(aU] c(a] cal] ca] ca] ca] ca] ca] cazs-

Ul c”a] ca] c(aU] c(a] cadAQY4Y/ 1<A8: GLb| upj c* XSl g] caU] ca] ca U] c”aU] ca] ca

Ul c”a] ca] c(aU] c(a] ca] cal c*al] c*a] ca] ca] ca] ca] ca _ _

Ul c”a] ca] ca]ca]ca] c, al]c, alc(a] ca]ca]caV]ca] ca pvs3f1*}{vpi d*WQ upj c*U] ca

WV] cal] ca] ca WV] cal] ca] cal] ca] cal] cal] ca] cal] ca] cal] ca

ML yd aghcal ca}
g\ij Egg ;C/?]nicg’l‘J]Xg?(l:J]"w] ggU] ggiéglﬂagie?/] f L) ca] cal ca] cal] ca] cal] ¢
a] cal] ca] cal] ca] ba'lj’}?%él&m}]‘ )& 80c”ha U cralcaV]calca- QN u

' - B{yt ni c*XSj cUJdlbald] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal)] ca] cal] ca] calta] ¢
aU] ca] cal] ca] caUJated zaU] ca] cal] ca _
UV] ca] cal] ca] caUj@afe 4! UChuysngaZTi c* XS c*U] ] U ca UV] cal cal cal] ca] c*a
ﬂ EAZ]U]Cﬂai:(cgﬂ gg hg C a] cal] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] cau~1Y] ei
my} +XDs=*| wgl ga\ é" g‘gc cal] ca]c a]calU]ca]caUlca]ca U c”a] calca
WV] cal] ca] cal] cal¢at) ta afﬁ)a] cal] cal] ca] cal] ca] caU] cal] cal] ca] ca* VX(, 0@G
cfrz6}wl ga\ VQ c’PT C 50%(%%5‘] %Uh ca] cal] ca] cal] ca] caU] caV] ca UV] cal] ca
WV] cal] cal] ca] caldpely &aliac i]Bga] c(a] cal] ca] cal] ca] caU] ca6_ekgwDJ' - 3?NT7d{"
N Y N N k & B:Shl wl-;
lLJJ(}Jhga)Lj]ch] caU]U]chjlgP;Jé} &g?]maw]ma&q)au ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca
Ul ca] cal] ca] caU] ca*B' UE{[ " L: ~ysmhb] V\iQ] C/L\J] 1 call ca] cal] ca] cal ca] ca
%%J]-g, caUl ca]call c
a g/e\lg% E?L]ngllﬂcgg dﬂ%l ca cg%ng)\L%éqg gja% W] calU] ca: (LPd}FLztojd_YTjcH
&/} g:\LjJ] g:} g:ﬂ g: @ 2;/{ g:} g:]U]cg?J] ca] ca] ca
U c”a] ca] c(aU] c(gafcg] cha] ca] cha] cal] ca*U
L<, = a}LR]i!, }x WQ c”U] ca] caU] ca] caU] ca] caU] ca] cal] ca
W] cal] ca] caU] cadé=ld ca] catlgﬂmg)a}g caﬂ (L:J]a] cal] ca] caV] ca] ca] c*a] caU] ca] cal] ca]c
, 09AFSM i nyid¥3 W BgERAT! j c” ca

?J% EZU] ca] ca;l]chig:fu &adBleJJrg)/%L]cglL\J]aca] ca] caV]ca] ca
ﬂ g"g]U]Cf:g} ggU] cajdgaﬁ&aﬁaYe(V«[ $4: BGcgsw}wr | ga\ VPgb\ WJ U] cal] ca] cal] ca] caU
] ca] cal] ca] cal] ca] calf ca U] c*al] ca U c”a] cal] ca] caU] ca] caU]Aca] cal] cal] ca
(] call ca] cal catt oy ke iU FEEE e A REipd 00 M o H eradl e
Ul c”ral] ca] ca] c"af la'] ¢. a] cal] ca] caUl ca WV] caU] ca] caU] ca] cal] ca] caDj
1 % Xcp{ vpke' ZUgb{® J&a] cal] ca] cal] ca] caU] ca] cal] ca] cal] ca] calU] ca WV]cal] ca
WV] cal] ca WV] ca] k °c‘3] gé%ca] cal] ca] caU] ca] ca] c*a] cal] ca] cg( ) TZE;W}' ;
2GIN| wgl f a] VQU] | I8 lsad| (B €B3) ca] cal] ca] caU] cal] ca] caU] ca] c*aU] c*a] cal] ca] ¢
a] ca] c(aU] c(a] caic?‘}f:"z ;g?}

cl=Je

Je2=Je & !B6

JelmJe & IBS

JeO-Je & (B8 |(BY & !B4))



U ca] cha ¢ AR g3
Ul c”a] caU] ca] caU] ca] caU] caNRXq% e{ Cf ka{ vpke™ ZUPf a[ VQU] ca] cal] cd] Ca ca] cal
cal calU ca WV]cal] ca]ca] cfa]caU ca W] calU]ca U c”aUca W] cal] ca]cal]ca

W] caU ca U cna]cal]c™a] cal] ca$uKf T2\ 4 Z {vpkf ZTU] ca]c”a] ca

Ul c”a] ca] c*alU] c*a] ca] c*a] ca] ca] cal] ca] cal] ca] cal] ca] calU] ca] caU] ca] cal] ca] ca
U] ca] cal] ca] cal] ca] c”a] cal] ca) 025egMXkz{vpke ZUU] ca] ] cal] ca] cal] ca] cal] ca] c
al] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] caJeal] ca] c”a] cal] ca] ca] c*a] ca] c”a] ca
UcaljcalJca $ ) 3 =FLP[ d]

JL/ 3\ " {upje_ZTU caV]ca] cal] ca] caV]ca] caV]ca]ca] c”a] caU] ca] cay ca] caV] ca] caU
] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] cal] ca” kp$) 36<@WU"i i n8<f uzt oi
d?YSU] cU] ca] cal] ca] cal] ca] caV] GahiaVkchaaVl £3d aM)ca] cal] caV] ca] ca

WV] ca] cal] ca] cal] ca] cal] ca] caU]"ca']'L?U]'céTcaV]Taicanz 8<CKVzt y{vpke ZzUU] cY
] caU] ca] cal] ca] cHH|S¢X Bo(:BI]l d&aiBi®)§ QAL tAf) & aU] ca] caU] ca] caU] ca] cal] ca] cal]
ca] cal] ca] caU] calftialf ca] cal] ca] cal: |

# +z~{upj e_ZTU] c}gid.gp] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal
ca] cal] ca] cay cajfgayp] ca]cal] ca] caU] ca] cal ca] calUca),!+. :?VX}|wgj e _ZTU cWV]

cal caV]ca] ca
Ul c”ral] ca] caV] c% Péi ]B%?] c(aU] c(a] cay ca] cal] ca] cal ca] cal] ca] caU] cajc

aU] ca] cal] ca] ca
n"r"| #pHH#&E ( E?Ji c(aUl c(a] caV]ca] caV]ca] caV] ca] caV] ca] caV
] ca] caV] ca] ca\/] "dé 6 ca] cal] ca] caV] ca] cal] ca] caV] ca] ca++++D,
G...,.,,, .lﬂ-Jf&(B'l!( B9&tBBdij d] WRU] ] ca] c”a

V] c”a] c’\a] caU] ca]f(bdﬂ]&cﬂ]caU] ca] cal] ca] cal] ca] ca] cal] ca] cal] ca] cal] ca] cal] ca
] caU] ca] caU] ca] caU] ca
U c™a] cal /1.1 X ky Q.Qj,x;ggiﬁl}&ligld)mﬁﬁap3u3333344444~ysnha[ VPUWY| ca] cal] ca
U c”aU] ca] cal] c

WV] cal] ca] cal] c

U] ca4E5V5} 55555

;{upje_ZTUUl c]c
aU] ca] cal ca] ca
==0=X====I >>>>> 8
@@t oi d*YSUU] lJ]JG&']J@a&J](iBQ]&aBI])ca] cal] cal] ca] cal] ca] cal] ca] cal] ca

WV] cal] ca] cal] cagl-dJg]& 4BpcaB&al] ca] cal] ca] ca] ca] cMa] c(a] c(a] ca2@BA2AIA=AFA
JACAWA[ A’ Al At AASARAIBEECRIBZQCARSY DDDEzt oi d~YSUU] U] ca] caU] ca] cal] ca] cal] ca] caU
] ca] cal] ca] caU] gatd jgag qa¥remd)cal] ca] cal] cal] ca] cal] ca] cal] ca] cal] ca] cal] cau
] ca] caEF( FQF\ FgFy FFFAGGGHYHHH | pl 1 JJJJ" KOKRKUK_KdK{ K| K} xr ngb] VQUU] ca

Ul c”a] ca] c(al] c(nga#hqale%@@]ggqy]gpm&:awqa] cal] ca] caU] ca] caU] ca] cal] ca]c
aU] ca] cal] ca U] ¢

U] cMa] cal] ca] ca N8NNNPPPP%3 Q Q7 QQR( R- RDRPRTRRRRRRRS

SS| wr | ga] VUU] ca] a] c”a] cal] ca] ca] caU] caU] ca] ca] ca

U] c*a] ca] c(a] ca] '] a U] c(a] cal] ca] cal] ca] caU] ca] caV] ca] cal] ca] ca] c*aSaT
f TQUVUUVVZ VWNAHX ] ] % +"4 X aaaaa}w | ga\ WQ ga[ VUU] c™a] ca]c(aU] c(a]c
aU] ca] cal ca] caw&a ¢€al] ca] ca] c™a] caV] ca] caU] ca] cal] ca

Jh3=Jh & B3
Jh2-Jbh & B2
Jhi=Jh & Bl
Jh0=Jh & BO

ca] cal] ca] caU] ca] caU] ca] caU] ca] caV] ca] cal] ca] cal] ca] ca
96H666647: 7h9999: Z: : : :;
i&%g] cal] cal] ca] cal] ca] cal] ca] calU] ca] caU] ca] caU] ca] c

Ul ca] cal] ca] c™a] ca; ; ; ; ; <<K<#H</ <2<7<C<<<



UV] cal] ca UWV] cal] caU ca UV]cal] ca Y
WV] cal] caaabbbzc} c3d8dzd} dddddee(g+giijjjj kkkkkpp| wgkf " [ UUY| c’\"l/](czi\]ié\a\ﬂ‘@a']‘l
aU] caV] ca] caV] ca] cal] ca] caV] ca] caU] ca] caU] ca] caV] ca] caV] ca] cal] ca] caV] ca] ca
U calcaUca]calcalcap' ' r)r5r:rQRr rgrrrrrrttu”ukxoxjynyyyBzEzZz zi znezz| wql
fa[ VPUV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] cal] ca] ca

U c”aU ca U c”aU] ca] cal] ca] ca] c”a

U c*a]ca] c(alU c(a] cazz{{}} dFKuy$' 05Lzuojgl. ZTUV] c] c*a] ca] c(al] c(a] cal] ca] ca
U] ca] caV] ca] caV] ca] cal] ca] ca

U] c”a] ca] c&al] c&a] cal] ca] cal] ca] caV] ca] caV] ca] caV] ca] cal] caLPT\! & F7F7Z_&v~
xsnf [ UPj d_ZTU] caU] ca] cal] ca WV] cal] ca] cal] cal] cal] ca

UV] cal] ca] cal] ca] caU] ca U] c”a] c”a

V] c”a] c*aU] ca] cal] ca] cal] cal] cabbta] salhsat cAGRV 19)

Ho7Ksv~yrl e _XR d_ZTU]]c”a U c”alU ca U craJc™a Uc™a]ca] c(a]ca

U] c”a] cal] ca] caUKeaPe&UB Ha¥JB9a% B3\ 'BakdNA] &XHaaU] ca] cal] ca] cal] ca] cal ca

Ul c*ad9_dek) W $' Ka109K2 &BM} xsmhc\ WRU] | ca] ca

U c”a]ca] c. al] c. KJﬁqdacg](ggaL[Bw;a] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca]

cal ca W] calcak U] cMawf

) =z- 2AUi - 0X} xsnh caU] ca] cal] ca] ca] ca] cal] ca] c*al] ca

UV] cal] ca] caU] c ] c" ca] cal] ca] cal] ca] caU] ca] cal] ca] calU-caxXl 1
@JOTY{| vgkf "[U ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] c
aUl ca]ca]c”a Uc é '36)

U c~a] ca] ca] ca] cK (K&]é'e’( !.Bc]Oﬂ B6J))] ca] c”a] ca

U] c”aU] ca] ca] c( aKzS(v’Ka]&;'Bé] ca

U] cMa] ca] c(aU] c(kReXhc& Brcal] ca] ca] ca] ca] cal] ca] caV] ca] ca] cal] ca] cal] ca] caU
] ca#% ~$( ?@ MBI kaME Bypj e_ZTU] ca] c*a] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca]

caV]ca] ca] ca] calgplgaad @9l ca U ctalc*aV]c*a

UV] c*a] caV] ca] cal cx] ca] c”a] ca7kmu>f Weuoi b\ WQU] U] ca] cal] ca

Ul c”al] cal] ca] c g%g W cal] cal ca] caU] ca] caU] ca] ca] cal] ca] caU] ca]c
aU] calca Ul c"a] ?‘ 5] Ms+3C U~ysnf ~ ZUG b\ WJ] ca] cal] cal] ca

WV] cal] calU] ca] c @ Na V] cna]cMa U cral ca

Ul c”a] cal] ca] caut¥apeal] ca] cal ca] cal] ca U] c”aU] ca] cal] ca] caUz#\ n

6] gsWEJ| vpker XQUb calU] ca U cna]c”a] cal cal] ca] cal] ca] cal] ca] cal] ca

U] c”*a] ca] c(a] calfb3aKbaBH] caU] ca] cal] ca] ca] ca] caU] ca] cal] ca] calJ8" gl WASELt |

T[ ouw wgl f a[ VQUIRK2ake (&aBx( a] ca] c*a] ca] c*a] cal] ca

WV] cal] ca] cal] cakmakh glignU ca] ca] c*a] c”a] cal] ca

Ul c*aU] ca] cal] cgtwpakh @l Ul cal ca#(27<x} $s} yt ni cAXSf a[ VQJ] ]]1caU] ca]cal] ca]c

aJ]U]C/cZ]U]cg;J] ga]a(L:J]a %agog&f&é\{]pﬂdg%& g}ﬂg?]l&alﬂ ca] caU] ca] caU] ca]c aU] ca] cal] ca

{vgl ga\WJ] ]] ca] cZa] ca] ca] ca] ca] ca]c(aU] c(a] ca] calcalc(aUc(a]ca]cnha
Ul c"aU] ca] cal c; €] ca] cay] ca] caU] ca] caU] ca] caU] ca’

hr wT! """ 9% 0/R&& cOaU] cOa] ca] ca] cal] c*a] ca] c&alU] c&a] cal] ca]c. a
C. \év] caU] ca] caU d%f]7t:§]: égvgaf] j ]Jé c!a] c!a] c!a] c!a] ca{/] c]( a Hcdacajcalc. al
Kc6=Ke & (B8[ B3| Bl)

KeS=Ke & (1B4 1(!B9 & !BS))
Ke3=Ke & (B9 | B8 | B7 1 B6)
Kc2-Kec & (IB7 & {B6)

Kel=Ke & (B7 1 B5S | B3)

v




c(a]ca . - :
% ' f() % "**4+++4++, [/ 000#0124444h56066899{ vgl gb] Xc] ] ca] ca] ca] ca] C-L]ZCEMM @‘.&)}B
(aU c(a]ca]ca] ca]ca]c(a]ca] ca]ca]ca]ca]ca]ca]ca]c(alc(a]ca]ca]ca]ca]ca]ca]
cal] ca! 9999N: |;
; =++++, / / 000#0124444h56066899{ vql gb] Xc] ] ca] ca] ca] ca] ca] ca] ca] ca]c(aUc(a]ca
]ca] ca] ca]c(a] ca] ca] ca] ca] ca] ca] ca] ca]c(aU] c(a]ca]ca]ca]ca]ca]ca]c&alcé&a
2LNdeC! ~" " 10%gg& ()- ly " 10%gg& ()- Y: ! 1(_)%9& ()- 10%& ()-3 Y10%& ()-$
10%9&' () - Z=Y| zX6I F! 10%gg& ()-I FI 10%9g&" () -' A
F110% P P& ()- "10%& ()-!'p  10%g& ()-IQ 10%p& () 0 }rg\=! 9$GlO°/e& ()- 10g
10g 10g 17 10%& () - &Y"s310%& ()- '} F10%g& ()-!  F! 10%ggé& () -
zX6g\ =!I X" 3#10%h& ()--!k 3#10%& ()--! 3#10%c& ()--!| 3#1l0%a& ()- -1 3#10%c
& ()--910% () - }oPllO%I’&() $10%I'&() F 10 10
10!t " 3#109%&' ()--!" 3#10%&()--' f :
| XxV4oP1! "1 10%&' ()-!'\"!10%T& (23
| #10%& () - #wi [ Mig- 'séﬁ@wmo;wa

10TT! "1 109 T& () & ()-1 1109 ()-Ik 1 1090 T& ()-+. ZX9ML! y i}
10%9& ()-!&3° 10‘%@5 - f° s#lO‘%gg& ()-! " s#109&' ()-!s#10%p& ()-3$310%& ()-G
|

| #109%& () -

. PKWXOML! *, 10%g& (1~ 1F 10%& ()-!" 10%& ()-!n" 109%& ()-!  10% ()-!
109%&' () - K} oP11098 “$10% & ()- 10 10 10! 1 10%& ()-!, 1 10%g& ()=!/
LOWGMGS: () - {WU3EMEd ' 1008 T& ()-G1q L' 10%& ()-G ! L' 10%+$+& ()-G ! L' 10%
8&8&' ()-G ! L' 109K Kd &GBIL' 10999& ()-G h
p! uSl! " 9M 109%&' ( KeSKD® BV ()- G F10%& ()-%0% ()-Y 1011 10|
101 11° L' 10% | & ( Kdle.Kd BnfBE#d$$TOMU3USL! I [ 9M 10% " & ()-G ! L 9M 109%& ()-G !
9M 10%& () -G ! &} KAMKOIKBI) -G | " 9M 109 ()-G !l 9M 10% [ & () - G TIREIEE’E US
11 ~9% " #109%&' ()-Y.! #10%& ()-Y.s 10%& ()-$10%r& ()- 10++ 10++

10++! d° 9M 109%4+&
10;; #10%:F§4+( “%:%%%Wﬁ?’@?@&m ()-Y. 1" #109& ()-Y.! " #10%&

"()-Y.,,,,s-0. A YO@10%JU&' ()-m ! p’ YO@109%&ZZ& ()-m !t YO@10%&' ()-m
 TkY9@109%hmh& ()£ 7 $10%& () - &
10FF}0{122H3I 3J 3K =|v&l Y9@#10%JU& ()-m 10c/c/ 10c/c/
10c/ ¢/ 1 * YO@10% KeS=de( & (Bdi & BI9@¥10% / /& ()-m! Y@ 10%===& ()-m ! YO@*10
YBP3P& () - m K3X3K8BKe45SHIAIABS &VB@) " 9' 109&' ()- .!F 9' 10%008& ()-
109 109 ()- . ! HedbQ% &&8BY) - . &MLO% o&' ()-$
10% 0& ()- | 5567&KcRIQABA! , | < 9" 10%c& ()- .18 9 10% & ()-
*9' 109B88& () - Kgﬂ.;@ a0p6/& ()- .!x 9'10% & ()- .!} 9 10%& ()- .9999:::5;

uSl' Y#10006& ( % )58, &)p#)Y#10% 1 1& () - Sy10% ug () - y&310% u& e
10cc 10cc 10cc,,,2%3c° ﬁzjl%%glé“'g@e)u& ()-1  109%8& ()-:! 10%-& ()-

10%IU&’ | 10% -
10% ug: 8| <>:::§E‘f§ LIRS RIS MANAD () g100& ()-y 10uu 10uu 10uu!
L- 10%uu& () - KtB-Kf

Kfl=Kf

Kf6=-Kf & (!B9 & !B8)
Kf5-Kf & B8

Kf4~Kf & 1B2

Kf3-Kf & IB7

Kf2-Kf & !B6

Kfl=Kf & 1BS

Kfo-Kf & B4
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Kh =~ S0X & (!B11 & 'B10) & (!Ka & !Ke & K & Kg)
Kh10= Kb

Kh7=Kh

KhS~Kh & BS

Kh4~Kh & 1B

Ki3-Kh & B3

Kh2-Kh & B2

Khi=Kh & BI

Kho-Kh & BO

Tl = (Hall Hb11 Ecll Hdll Hell Hf1W Jall Ubt] Uclt Ud11 Uel1 Uf11 Ugll Uhit)
T10 ~ (Ha10 Hb10 Hel0 Ual0 Fo10 Uel0 010 Uel0 Uf10 Ugio h10

K210 Kb10 Kc10 Kd10 Kgl0.Khi0)
T9 = (Ha9 Hb9 Hc9 HdS He9 Ua9 UbI Uch Ud UFS Ugd Kad KbS Kc9 Kd9 KKe9 KF9 Kg9)
T8 = (Ha8 [Hb8 Hc8 (Hd8 HIB Ua8 Ub8 U8 Ud8 Uh3 (Ka8 KcB Kd8 Ke8 KI8)

T7 = (Ha7 Hb7 HeT Hd7 Hf7 Ua7 Ub7 UcT Ka7 Ke7 Kf7 Kg? Kh7)

T6 = (Ha6 #b6 Heb (Hd6 He6 HI6 a6 b Uch Ueb Uf6 Uh6 Kab Kcb Keb KF6)

TS = (HaS [HbS He5 HdS HES Uas UbS Ucs UeS Ugs UbS Kas Ke5 Ke3 Kf5 Kh3)

T4 = (Ha4 Hb4 BHed Hd4 Hed Uad Ud4 Ued Ufd Ugd Uh4 Ka4 (Kb4 Kd4 Ked Kf4 Kg4 Khd)

T3 = (Ha3 [Hb3 He3 Hd3 He3 Hf3 a3 b3 Ue3 Ud3 e3 UF3 g3 U3
Ka3 Kb3 Kc3 Kd3 Ke3 [Kf3 Kg3 Kh3)

T2 = (Ha2 {Hb2 He2 Hd2 He? B2 Ua2 b2 Uc2 Ud2 Ue2 Uf2 Ug2 Uh2
Ka2 Kb2 Kc2 Kd2 Ke2 Kf2 Kg2 Kh2)

T1 = (Hal tb! Hel Hdl Hel Hf1 Ual Obl Oct Ud! Uel Uf] Ugl Thl
Kal Kbl Kcl Kdl Kel Kfl Kgl Khi)

TO = (Ha0 IHb0 Hed H40 HeD HID 20 Ud0 Ued U0 g TR0
K20 Kb0 Kd0 K0 IKf0 K g0 Kh0)
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Table 5 (part 10 of 10)

Z13 - (TB & (S!182))
Z12 - (TB & (S0182))

ZI1 -(TB &BINI(!TB&TI)
Z10 =(TB &B10)I(ITB &£ T10) .
Z9 ~(TB&BY) I(ITB&TY)
Z8 =-(TB&BS) I('TB&TS)

~(TB &B7) I(ITB &T7)
- (TB &B6) 1(!TB &T6)
-(TB &BS) I(fTB&TS)
~(TB &B4) 1(!TB & T4)

INERES RN

23 -(TB&B3) I(TB&T3)
Z2 -(TB &B2) I(ITB&T2)
Z! -(TB&BI) I(ITB&TI)
Z0 =(TB &B0) I(!TB&TO)



$10%!; & ()-Y101010 3":10%& ()-3 3":10%& () - 3NNNNOOQ [ : vu41gi

“10% !, & () - “10% !, & () - “10%, & () - L 10%!,& ()-z 2MAR2003
10%!, & ()-z L 10%, & ()- zOOPAPKPI PnPnPP| 0bU410  10% ( & ()-10,, 10, , 10, ,
310%, & ()- 310%!,& ()- 310%,& ()- 310%, & ()-PPQNS3T{TT}\; bu410
., 10% & ()-m i)10% ( & ()-*SF109% & ()- SF10% & ()- Sf10% ( & ()- 1y
s@O0% ( & ()-TTTTTTTT|[:-410 (  &?10% ( & ()-m Ls910% ( & ()- 310% (

& ()-  ,10%( -30-

Table 6 below shows an embodiment of logic
operations or calculations in the 11-bit Decoder (DEC-
A) 208 of FIG. 1. Table 6 lists the inputs to Decocder
208 as 11 bits of inputs Y10 - Y0, and three state
5 variables 82, 81, 80, which are recovered state -
variables. One bit TA is received from the code tester
194 of Fig. 1. Various intermediate results NB1 - S12
are calculated as shown in Table 5, and then the
outputs Al1-A0, FA are calculated using various
10 combinations of the inputs and intermediate results as
shown in Table 6.



& ()-m 0, 10%& ()-m ", 10% & ()-nTTTUULV WHA41010LL °sf#10%4 & MAR 2003
'Sf#10%0#& () - ST#10% & ()-  @10%8%& ()- F% 10%8%& ()-10 9
VY WB\WWK- YDA41010LL G 10% ! & ()- Y '10% & ()-Z ' 10% & ()- 10%&'()-
'$ 109 & ()-, 10LL1OLL- YYY ZZZ ZZZvUA10 , 1098 3& ()- $109%8 3& ()-101010

"109%& () - 109% & ()- "10% & ()- Z6ZuzzzZZ[zX6vU410 ! 3 10983& ()-@ 3

10983& ()-@ 3 109BVv3v& ()-@ 3 10983& ()-@ 3 1098 3& ()-@ 1098 3& () -
[CI [\ \ {m Q01 $F10% & ()- 1033 1 1033! gl09B3& ()-  gl09B3& () -

Table 6 (part 1 of 5)

11-bit Decoder (DEC-A)

Input:  Y10,Y9,Y8,Y7,Y6,Y5,Y4,Y3,Y2,YLYO (11-bit Codeword)

Input  TA (From CT-A)

Input  §2,S1.50 (From DEC-B)

Output: All,A10,A9,A8AT,A6,ASA4A3A2ALAO0  (12-bit Dataword) T
Cutput FA (Invalid codeword indicator)

NBl1 Y7 &1Y6 & Y5 & Y4
NB2=IY7&!Y6 & Y5 &!Y4
NB3«~{YT&!Y6 & Y5& Y4
NB4-IY7& Y6 &!Y5&1Y4
NBS=IY7& Y6&!YS & Y4
NB6=IY7& Y6& YS&!'Y4
NBI=Y7&!Y6&!YS& Y4
NBI1-Y7& Y6 & Y5 & Y4

NCI«!Y9 & Y8
NC2-Y9&!Y8
NG=-Y9& Y8

Ga=V7a YT&Y6
Gb=(YI&IYT&YS & YHI(IYI& YB & YT & Y6 & 1Y4)
Ge= (Y9 & (NB6INB9) I (1Y) & Y7 & Y6 & Y4)

Gd - ((Y8 & NBS)INB11) & Y3

Ge = (NB11 & !Y3) [((NC1INC2) & (NB1 INB4) & Y3)
Gf = NC! & (NB3 1 (1Y7 & Y6) INB9) & !Y3

Gg=NCI & YT & (Y6IY4)&YS&Y3

Gh=NC1 &NB9 & Y3

Gj=(NC3INC2) & (1Y7 & Y6 & !YS5 & 1Y3)

Gk = ((NC3I&!Y7T &1Y6 &!YS)I(NCI & Y7 & 1Y6 & |Y4)) & 1Y3
Gm = (NC3 & (Y71Y5) & Y6 & 1Y4) I(NC1 & NB2)
Gn=((NC3& Y7 & Y5 & (1Y611Y4)) I(NC2 & NBS) ) & Y3
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Table 6 (part 2 of 5) L~

Gab=Ga & Y8
GaS=-Ga & Y5
Gad~ Ga & Y4 -
Gal=Ga& Y3
Ga2=Ga & Y2
Gal=Ga& Yl
Gal0= Ga & YO

Gb9~ Gb & Y8
Gb7=Gb & Y9
GbS=Gb & Y6 & Y5
Gb3~Gb & Y3
Gb2-Gb & Y2
Gbl=Gb & Y1
Gb0~ Gb & YO

Gel0= Ge & Y9
Gc9=~ Ge & Y8
Ge8~ Ge & (Y9AYS)
GcT=Gec & Y3
Geb~Ge & Y2
GeS=Ge & Y!

Ged= Ge &£ Y0

Gd10- Gd & Y7
Gd9-Gd & Y9
Gd3~Gd & Y8
Gd7=-Gd & Y2
Gd5- Gd & Y1
Gd3~ Gd
Gdl=Gd & YO
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Table 6 (part 3 of 5)

Gel0=Ge & 1Y7

Ge8= Ge

Geb=Ge & Y9

Ged=Ge & (Y61 (Y8 & Y7))

Ge2=Ge & Y2 .
Gel=Ge & Y1

Gel= Ge & Y0

Gf10~ Gf

Gf6= Gf & (Y71(Y6 & Y4))
Gfd4=Gf & (Y71!Y4)

G2~ Gf & Y2

Gfl=-Gf & Y1

Gf0~ Gf & YO

Ggl0=-Gg & Y6
Gg9=Gg
Gg8~Gg & Y4
Ggb~Gg & Y2
Gg4~Gg & Yi
Gg2-Gg
Gg0=~Gg & YO

Ghl0-Gh & Y2
Gh9~Gh & Y1
Gh8- Gh & Y0

Gjlo=Gj & (Y8 & Y4)
Gj9=Gj & (Y4 & 1Y8)
Gj8=Gj & (Y8 & !1Y4)
Gj7-Gj & (Y8 & 1Y4)
Gj6-Gj & (Y2 & YO0)
Gjd=Gj & (Y2 & 1Y0)
Gj3=Gj

Gj2=Gj & (Y0 & 1Y2)
Gjo-Gj & (IY2 & 1Y0)
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Table 6 (part 4 of 5)

Gkl0=Gk & (Y9 & Y2 & YO)
GKk9~ Gk & 1Y9

Gk8~ Gk & (Y9 & 1Y0)

Gk7~Gk & (Y9 & (Y4 1 1Y2))

Gk6= Gk & ((Y7 & Y2)1(Y9 & Y4 & 1Y2)

GkS~Gk & (Y4 & Y2) .
Gkd=Gk & ((Y7 & YO)I (Y9 & Y4 & !Y2))

Gk2~ Gk

Gk0~ Gk & Y5

Gm10=Gm & Y7
Gm9~ Gm

Gm8~Gm & (Y9 & Y5)

Gm7-Gm & (Y3 & Y2 & Y0)

Gmé~Gm & (( (Y9 & 1Y3)1(1Y9 & (Y31Y2))) & YO0)
GmS~Gm & (Y3 & YI)

Gmd~Gm & (Y1 & 1Y3)

Gml-Gm & (Y2 I(Y3 & Y0))

Gm0~Gm & (Y0 1(Y2 & 1Y3)

Gnl0=Gn & (Y62 Y4)

Gn8~Gn & Y4

Gn7=Gn & (Y1 I 1Y8)

Gn6=Gn & (Yl & YO & 1Y8)
Gn5-Gn & (Y8 & (Y21!Y1) & YO)

Gnd=Gao & (Y8 & (1Y | 1Y0))

Gnl=Gn & Y2
Gn0=Gn & !Y2

S12-82181
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Table € (part § of 5) .

All =521 (S0& Y10)

AI0 = (S12 & Y10)1 (S0 & (Ge10 1Gd101Ge10 1GF10 1Gg10 ¥5h10 1GjL0 IGK10 1Gm10 1Gal0)
A9 = (S12 & Y9)1 (S0 & (Gb9 1G<9 1Gd9 IGg9 IGh9 1G}9 IGKI IGmS))

A8 = (S12 & Y8) [ (S0 & (Ge8 IGdS 1Ge8 1Gg8 1GhS IG]8 IGKS IGmS IGus))
AT = (S12& YT)1 (50 & (Gb71Gc 1GA7 1Gj7 1GK7 IGm7 IGaT)}

AS = (S12 & Y6) | (S0 & (Ga6 |Gt 1G¢5 IGE6 1Gg6 1Gj6 Gk IGm6 1Gn6)
AS = (S12 & Y5)1 (S0 & (GaS IG5 1GeS 1G5 IGKS IGmS 1Gas))

A4 = (S12 & Y4) 1 (S0 & (Gad 1G4 IGe4 IGF4 1Gg4 1Gj4 1Gk4 IGmé 1Gnd))
A3 =(S12 & Y3)1 (S0 & (Ga3 1Gb3 iGd3 IG}3))

A2 = (S12 & Y2)1(S0 & (G2 IGb2 1Ge2 IGE2 1Gg2 1Gj2 1GK2)

Al = (S12 & Y1)1(S0 & (Gal IGb1 IGd! 1Gel IGfl IGm! (Gnl))

A = (S12 & YO) {50 & (Ga0 Gb0 IGe0 IGRD 1Ggh IG}0 1GKO IGrmd IGa0))

PA=(GalGbIGel1Gd1Ge1GfIGg | Gh | GjIGkIGmIGn)
FA=(ITA)1(S0&PA)
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Y10%&' ()-3 Yyl0%E & ()- YI| 109 & ()- <I 10% & ()- 51 10% & ()-F|[: bUH;
99 YAL0%E & ()- YX2ULO%E & ()oy QY- 4109 & s gf- 10%E & () -~ Y*10% & ()-
YS 109 & ()-vU4; Y310%& () - Q&?—%@»&%ﬁé—f&&% E Y> 109E & ()- Y9109
& ()- Y&6S109H-it Dicod@RRECBY; Y1 10%& ()-Z! YO109%?2& ()- ! Y910%=& () -

| YOL0% ()- Y910%& ()- -!YS10%: ()- |]|obW4; Y %=10%<& ()-101010

VI 0% ()} %3188?1 Oﬂ%'%%z%ﬁ@ﬁ&%‘ 99@ =va E)b&jrzf&fgéﬂif“&‘“
ﬁ llgt}/g/o((f (?\@Eﬂt v%%&l@%ﬁ%@ : ;f ?;L O/OYy( (12)5/«& ()

Yy (' 109& ()- Popu1838LS0) - Grcyc| [ NAG: 10 Y s ' - Y s10%8S& () -
s1098S&' () - Ymmm& ()- Y 1098S& ()- Y$ mwa@&dqummqurm 10
Y+310%8S& () - Y#- 1098S& () Z Y#-10%8S& ()-Z YS10%SrS& ()-F YS1098S& ()-F
YS10%8S&' () - F #9>%gp Y7 i7€ & 74 YFf 109R& ()- YSL109R& () -
Yl %/109R&' () - mLOSy ?@%1&%3 %g@alo%s S& ()->KLQ “ensW5;Y 109R& ()-Y
109R& ()-Y 109R&' ( 109R& () - notyzxX@; Y 109%R& ()-Y

NC3 -(Z11 &1Z10& 29& Z8)

NC4 = (1Z11 & Z10 & 179 & 178)

NC6 =(IZ11 & Z10 & 79 & 1Z8)

NC7 =(1Z11 & Z10 & 29 & 28)

NC9 =(Z11 & 1210 & 179 & Z8)

NCI10~(Z11 &1Z10 & 79 & 1Z8)

NCil=(ZI1 &!ZI0& 79 & Z8)

NCi2=(Z11 & Z10 & 129 & 128)

NC13«(Z11 & Z10& 179 & Z8)

NC14=(Z11 & ZI10 & 29 & 128)

NCIS=(Z11 & Z10& 19 & 78)

He= @ZUL1Z10) & (Z3Z8) & Z4 & ((Z6 & Z5)1(ZT & (ZBIZS)))
Hb = ZIZ10) & Z9&Z8 & Z5 & (ZAI(1ZA & Z20))
He=(ZI11Z10) &
(129 &'Z8 & 77 & Z6 & Z5)1 (29 & Z8 & (Z7126) & \Z5)) & (Z41(!Z4 & Z0))
Hd=NCI1 & Hb & HHe
He = NCI0 & (177 & 1Z5)
Hf=NCY & 'Z4

Ja= (NCI3INCI4) & Ha & (Z71((Z6125) & 1Z4))
T = (NCTINCIS) & NBl4 & 120

Je=NCIS & 124 & INB14 & 'Hb & !He

14~ NCI5 & NBI

Je~NC12 & 1Z1

J=NCI4 & 1Z1 & 26 & 115

Jg=NCl4 & 177 & 126 & T4

T~ NCI3 & 127 & (26 & 1Z5) | (126 & 74))



109R&! ()-Y 10%R& ()-Y 109R& ()-pX=5;Y 109R& ()-Y 10%& ()-Y L PREAR
109R& ()-Y 109R& ()-eE=5;Y 11(? R 2003
| 109R&' () -ZI 109R& ()-Z% @ 109R& () - Zl 109R& () - ZI 109R& () - Zi K+5 109R& ()-Z' @
| 10988 ()-ZI 109R& ()-ZI 109R& ()-Z' @ 10%R& () - ZeE+5] 109R&' | 109R&' () - ZI 109R&
()-ZI 109R& ()-Z @1 109R& ()-ZI 109R&" () - zhL, 51 10%R& ()-ZI 109R& ()-Z' @ 10%RE&
()-2Z1 109R& ()-2ZI 109R& ()-Z @dC, 51 109R | %0W& ()- S 10%& ()- S
10% & ()- 11098 ()-Z @109%R& ()-Z\|[ NA810R1010 | 9%40%& ()- | 9%40%& ()-
| 9d09B&' ()- 19%40%% ()- 19%0%& ()- PQ[:NA10 4z10%K(& ()-
109K(& ()-3 'y& 10%(& ()-3 “y& 109%&& ()-3 y& 109K(& ()-3 f
F100K(& ()-YwU4 Y #10% & ()- Y #10% & ()- 10%$ & ()- $10% $ .
& ()-10K(10K(10K( ? 109K(& ()-bFvU4 Y #10% +10% $ & ()-1+10%$ & ()-1+10%
$ & ()-1+10%$ & ()- 10% $ & (faple 10(park 3 of Hus #3M | +10% $
& ()-1+10% $ &K(a;42111+&0%$ & ()-1+10% $ & ()-#3M 347 DvU4  #3l +10% $
& ()--#3M +10% $ @174 19 H\/\XYH{ 2y U4
. 1S 1o%$&() °%/m§4%?>§%&*1€%%‘%@%“ NP LRI s -
& -] <Av N%(ﬁ;%% o6& ()-( 1% 10%¢& ()-10,$10,$10,$ 2 s°$
10%$&() Y s -10%. & ()-:$ 1L z10% & () - (
110% & ()- | $18ds r1133‘1010| s- #10%& () - s}U|[ vua | MLO% & ()-I
1 910% &' ()-| | Ko-mm/&&l Y (@6 5 HZ6 098 &' () -
- Ki=NC3 & Z‘l&((Zﬁ&lZS)l'Zb)
Kg~NC6 & 77 & 126 &125
Kh~NC4 & Z7 & 126

Hall«Ha & 79
Hal0«~Ha & 27 & 76
Ha9-Ha & Z7 & 75
Ha8«Ha & Z3
Hal«Ha & 72
Hab=-Ha & Z1
HaS-Ha & Z0

Hbll=-Hb & Z7
Hbl0-Hb & Z6
Hb9-Hb & Z3
Hb7-Hb & 22
HbS-Hb & ZI
Ho3~Hb & Z4
Hbl-Hb & Z0

Hell=He & 29 & 77
Hel0-He & 29 & Z6
Hc8«He & 73
Hob=He & 72
Hed=He & ZI
He2-He & 74
Hel=He & Z0



| 109%& ()- | -10%& ()-:WU4 1Y y109% & ()- |1109% & ()
&'()1-10! 1(()? 10! |+&10%&'(%)-3 | +810% & ()-3 Gh~1n{[:vW4 |f310%£”@ﬁ|2003

ly109%% & ()- | 1109 & ()- 1109 & ()- |aselO% ()-
asel0%T& () - me| [ NA4107 107 107 | 110% & ()-1 1:10% & ()- |:10% & ()-
1:10%F & ()- |+ 109% & ()- (D|[:NA410 |'Y F=10%C0! C& ()-21 1Y Y
310%Co! C& ()-1 1) 10%0C& ()- | @10%Co! C& ()- | L10%Co! C& ()- |'$

109%Co! C& () - GDer T| [ NA410 1Y 109€Co! C& €31~ | | 109%Co! C& ()-1 1Y

3GLO%Co! C& ()- |Y F=10%Co! C& ()-2 | Y F=10%Co! C& ()-2 1Y |
F=10%Co! C& () - 2Td[ | [: NA410 | s10%C0! C& ()-1 1s10%0! C& ()-1 | F910%Co! C& () -
| FO109%Co! C& ()- | F9109%Co! C& ()- | F9109%Co! C& ()-[vU4 | 109 & () -

1>, 10% & () - IY10%&()- |3% TolAle 1) {pach! TIGLBICI0Co! C | * |
10‘VCO!C&'()-(Ld|[ W& ()-1 1&10%& ()-1 1&10% & ()-1 | F10% & ()-
| F10% & ()- | !fdugi fijg 1098 & ()-10110'10'1 | +s10% & ()- |

| L+109% & () W& ()-F~x|[:bU4 | | F&10% & () - ~
1109 & ()-1 1" 0% & ()- 1fs@0% & ()- -

1 109 & ()-x:'s efgéqﬁa!fL&.ZB‘Xﬂ(Z%&*%)() 10110'10! | 1°109% & ()-1 Il & GLO% & ()-
|F 310% & ()- |f sﬁem&m&w[ 4101 1F10% & ()- |y 109 & ()-I

| F109% & () - | nlO‘}ﬁ.ﬁ.‘&) 8 (ZO@Bga)- | 10% & ()-, bAA1010+ |y) 10%& ()-

L, #10%(& ()- Zgp & ()- 1 1098& ()- | 9%10%& ()- 10! 10! GNRbA41010+ | 3
Y1098e! 9& ()- |3 W (Y- 13 Y1099el 9& ()- 13 10%®e! 9& ()-
| 98109%9e! 9& () - 10 +F§q?‘f A41010 | 109%@e! 9&' () - * |100/<9${$(s)9/§' ()-*
o0e! 9& ()-* 9 10%!' & ()-f  109%& ()-
| 109@e! 9&' ()-* | Jg19(_)_ 9& ) & fr ) ()

Jgs-Jg & (Z5 & (Z31(122°720)) )

Igi=lg & 71 & 123

Jgbulg & ((1Z5 & 'Z2) | (ZS & ((Z3 & 1) 1 (173 & (Z27Z1)))) )
Jg5=Jg & Z3 & 1Z]

Jgd=1Jg & ((1Z5 & VZ0)1(Z5 & ((Z3 1 21Y°Z0)) )

Jgl-1Ig

Th8~Th & Z6 & Z4
Thé=Jh & 1Z4
Thé~Jh & 'Z6
Jh3-Jh & Z3
W= & 722
Jhi=Jh & ZI
Jh0=Jh & Z0

Kal0=Ka & Z10

Ke8=Ka & (Z10"Z8)

Kab=-Ka & Z7

Kad-Ka & (Z41(Z10& Z7 & Z5))
Kal=-Ka & 73

Ka2=-Ka & Z2

Kal=Ka & 71

Ka0-Ka & Z0

Kbll=Kb

Kb3=Kb & 23
Kb2=Kb & 72
Kbl=~Kb & 123
Kb0=Kb & Z0



|[:-4109e! 9 | &10%@e! 9& ()-* | &10%e! 9& ()-* | &10%De! 9& () - * |&§‘ '
| &109@e! 9& ()-* | 109@e! 9& () - * g§<21109e! 9 |&108 (12)%4‘ 1 4 @/%AS@ZOU?
10%4 1 4&' ()-, |1S10% 1 4& ()- |110% 1 4& ()- | $F10% ! 4& ()--109e! 9109¢e! 9

[ 7K4109e! 9 8 10%4 ! 4& ()-,/KPn8 109 14& ()-,8 10% !4& ()-,-8

10941 4& ()-,8 10% 1 4& ()-,1 ?K4109e!9 8 10% !4& ()-,8 10% 14& ()-,8

1094 14& ()-,8 109 14& ()-,8 10% '4& ()-,8

109 1 4& () -, 1268: bct TSK4A109e! 98 1094 -442& ()-, 8 10% 14& ()-, 8
109 14& ()-,8 109% 14& ()-,8 10% !4& ()-, % KPncdegX<K4109e! 98
109 1 4& () -,/ KPn48

Table 7 (part 6 of 8)

Kell=Ke & (Z7 1( Z6 & Z5)) -
Kcl0-~Kc & (127 & (26 | 1Z5) )
Ke9=Ke & (126 & 1Z5)

Ke8=Kc & (Z6 & (1Z51(Z3 & 22)))

Kc7=Ke & (Z3 & Z1 & YZ6) -
Keb6=Ke & (122 & ( Z6 1 1Z1))

KeS=Ke & (22 & Z1 & 1Z6)

Kcd=Kc & (126 | 125 | 1Z3)

Ke3=Ke & (Z6 & Z1)

Kel=Ke & (76 & Z5 & \Z1)

Kdli=Kd & Z3
Kdl0~Kd & 73
Kd9-Kd & ZI & 70
Kd7=Kd & 120
Kds=-Kd & !Z1
Kd2=Kd & 22
Kd0-Kd & 'Z2

Ke9=Ke & (1Z41(1Z6 & 125 & Z4 & \Z0))
Ke8=Ke & (Z0 & (Z6122))

Kel=Ke & 1Z3

Ke6=Ke & 172

Ke5=Ke & 1Z1

Ked4=Ke & (Z61Z5)

Ked=Ke & 176

KP-Kf & ((126 & 125) 1 (23 & Z2 & Z1 & 1Z0))
Kfg-Kf & Z5
Kf7=Kf & 123
Kf6«Kf & 1722
Kf5«Kf & 1Z1
Kfd=Kf & Z0
Kf2-Kf & 1Z4
Kf0=Kf & Z4



109%4" !
10% " !
10% " !
10% " !
109%4" !
10% " !
10% " !

Table 7 (part 7 of 8)

Kg9=Kg & 23 & 71

Kg8-Kg & 722 & 20

Kg?=Kg & 123

Kgb=Kg & 172

Kg5=Kg & 'Z1

Kg4~Kg & 170

Kgl=Kg

Kh9=-Kh & Z5 & 74
Kh7-Kh & 1Z4
KhS=-Kh & 1Z5
Kh3=-Kh & Z3
Kh2=Kh & 22
Khi=-Kh & ZI
Kh0-Kh & Z0

Z7=-1713 &1Z12

S2=(Z13& ZIDI(ZZ & Z11 & 1Z10)
SI=(Z13 & ZI1)1(ZZ & Z11 & Z10)
S0=(1213 & Z12)1(ZZ & 1Z11)

Til = (Hall Hbl11 Hell Hdll Ual1 Ubl] Ucl 1 Kbl1 Kell Kdi1)
T10~ (HalO [Hb10 [Hel0 HA10 Ub10 Ucl0 Ud10 Kal0 Kcl0 Kd10)

& ()-,8 109 14& ()-,8 1094 14& ()-,8 1094 14& ()-, /K4 Kﬁ?ﬁ?

& ()-,8 109 14& ()-,8 10% !14& ()-,8 100/(41‘!4&'()-,8-%2 2003
& ()-,9dDK4/ KPn8 10%} ! 4& ()-,8 10%4 !14& ()-,8 10% 14& ()-,8

& ()-,8 109 148 ()-,8 10% 14& ()-,9:>HRWtT4K4/8 10% 14& ()-,8
& ()-,8 109 14& ()-,8 10% 14& ()-,8 10% !4& ()-, /KPnfsS3K4/8
& ()-,8 109 14& ()-,8 10% 14& ()-,8 10% !4& ()-,/KPn8

& ()-,sS3K4/8 )

T9 = (Ha9 Hb9 [Hd9 He9 Ua9 Ub9 U9 Ud9 Ued U Ug9 K [Kd9 Ked K Kg9 Kh9)
T8 = (Ha8 (Hc8 [Hd8 (He8 Hf3 Ub8 Uc Ued UfB Ugd k8 [Ka8 K8 Ke8 Kf3 Kg8)

T7 - (Ha7 Hb7 Hd7 He7 Ua7 Uc7 Ud7 UeT Uf7 UgT Kc7 Kd7 Ke7 Kf7 Kg7 Kh7)

T6 = (Ha6 Hc6 Hd6 Heb WHI6 UbS Uch Ueb U6 Ugh Uh6 Kab Kb Keb K6 Kgb)

TS5 = (HaS HbS Hd5 HeS UaS UeS UdS UeS UF5 Ug5 KeS KdS KeS KIS Kg5 KhS)

T4 = (Hed (Hd4 [He4 (Hf4 Ub4 Ucd Ued Uif4 Ug4 Uh4 Kad Kced Ked Kf4 Kgdh
T3 = (Hb3 Hf3 Ua3 Uc3 Ud3 Ue3 Uh3 Ka3 iXb3 Kc3 Ke3 Kh3)
T2 = (Hc2 Hd2 [He2 Hf2 Ua2 Ud2 Uf2 Uh2 Ka2 Kb2 Kd2 Kf2 Kh2)

Tl = (Hbl Hd1 Hel [Hfl Ual Ubl Ucl Ud1 Ugl UntKal Kbl Kcl Kgl Khl)

TO = (HeO Hd0 HO 120 U0 Ud0 U0 Th0 K0 Kb0 Kd0 K0 Kh0)



109 14& ()-,8 10% 14& ()-,8 10% !14& ()-,/KPn8 10% !4 (&MQR 2003
10%14& ()-, 8 9 = G 0S3K4/8 10% 14& ()-,8 109 14& ()-V/ :
10% 1 4& ()-,8 10% 14& ()-,8 10% 14& ()-,GQV e o3K4/ 8

109 14& ()-,/KPn8 10% 14& ()-,8 10% 14& ()-,8 10% 14& ()-,8

1094 14& () -, _/ KA/ KPn8  10%1 !4& ()-, 8

-44 -

Table 7 (part 8 of 8)

BIl=(ZZ&Z11) ((ZZ & T11)
B10 =~ (1ZZ & Z10) | (ZZ & T10)

B9 = (1ZZ & Z9) 1 (ZZ & T9)

B8 - (1ZZ & Z8) |(ZZ & T3)

BT ~(IZZ&Z7) |(ZZ& T) .
B6 = (IZZ & Z6) | (ZZ & T6)

BS = (122 &25) H(ZZ & TS)

B4 = (IZZ& 24) |(ZZ& T4)

B3 = (IZZ&Z3) |(ZZ & T3)

B2 =(IZ2&72) {(ZZ& T2)

Bl =(IZZ&Z1) |(ZZ & T1)

BO - (12 & 20) | (ZZ & T0)

PB = (Ha Hb Hc Hd He Hf Ua Ub Uc Ud Ue Uf Ug Uh Ka Kb [Kc Kd Ke Kf K g Kh))
FB = (!TB)[(ZZ & 'PB)



109 14& ()-,8 10% 14& ()-,8 10% 14& ()-,8 10%14& ()- 6dDK4/ KPn8
10%4 1 4& ()-,8 10% 14& ()-,8 10% !14& ()-,8 10% !4& () %ggg
10%4° 1 4&' ()-,8 10% !4& ()-,67; EOTct TAKA/ 8 10% ! 4&' () - 0%1 I4&'

109 14& ()-,8 10% 14& ()-,8 10% !14& ()-, /KPncsS3K4/ 8 1094 | 4& ()
109% 14& ()-.8 10% 14& ()-.8 10% 14& ()-,/KPn8 10% !4& ()-, SS3K4/ 8
109 14& ()-,8 10% 14& ()-,8 10% !4&,()-,/KPn8 10% !4& ()-

TABLE 8 below describes in a simplified format

how the states S0, Si, S2 (and also S0', S1’, and S2')

of FIG. 1 relate to 14 bits code patterns, with “X”

5 indicating no dependency on a bit or, in other words,
a so-called “don’t care” relationship to a particular

bit.
10
Table 8
STATE 14-BIT CODE PATTERN

S0 0100000000 000XXXXXXXXXXX

Sl 10X00C0XX XXX 001 1XXXXXXXAXX
15 §2 1300000000000 0010XXXXXXXXXX
20 Table 9 on the following pages is a state

diagram which maps each 12-bit data word to a
corresponding 11-bit code word and next state value.
The bit patterns of the data words are shown in
hexadecimal form for simplicity with the least
25 significant digit in the 12 bit data word represented
in the top line and the two most significant digits
represented in the leftmost column of Table 9 followed
by an “x” as placeholder for the least significant
digit. For example, the 12 bit data word "“000” is
30 the first entry in Table 9 where the first row labeled
00X intersects with the column labeled “0”. The 11 bit
code word for the data word “000” is the 11 bit code
word is *1987 and the next state value is “0”. These



109" ! 4&' () -, 349CoS3K4/ 8 10%4 !4& ()-,8 10%4 !4& ()-,/KPn8

)_
109 148 ()-.8 10% 14& ()-.8 10% !14& ()-,CNRacBK4/8 1094 ! sk MARKEHE3
1094 14& ()-,8 10% 14& ()-,8 10% 14& ()-,8 10% !4& ()-, /K4l KPn8
109 14& ()-,8 10% 14& ()-,8 10% 14& ()-,8 10% 14& ()-,8
10% 1 4& () -, 4dDK4/KPn8 10%4 !4& ()-,8 10% !14& ()-,8 10% !14& ()-,8
1094 14& ()-,8 109 14& ()-,8 10% !4& ()-, 459CVabt T8K4/ K8

)_

1094 14& ()-,8 109 14& ()-,8 10% !4&4€5-,8

values are shown at that intersection as %“198-0”. In
Table 9, the 12 bit data words cover the range 000 to
FFF, and the corresponding 11 bit code words range
within the limits 000 to 7FF. In FIG. 9, all words

5 are shown in hexadecimal format.



109%4°
109"
109"

10%4"
10%1°

109"

109"

14& () -
4&' () -
14& () -
14& () -
14& () -
4&' () -
14& () -

8 1091 14& ()-
8 10%!4& ()-
.8 10%!4& ()-
, A59C0S3K4/ 8  10%1 ! 4& () -
8 10%1 14& ()-
10%1 1 4&' () -
10%1° 1 4&' () -

0o O

, | KPnbsS3K4/8 10%° ! 4& () -
./ KPn8 10%4!4&' ()-
,/KPn8 10%4!4& ()-
.8 10%1‘!4&'()-
8 1094 !14& ()-
'8 10% ! 4&
.8 1094 ! 482

2§

SS3K4/ 8 10‘V

. KPn8

Table 9 (Part 1 of 6)

Stata Diagram of 11-bt code word mapping for 24/25 (0,7/7) code

0 1 2 3 4 5 6 1

8 9 A B C D E F

1080 2C140 2020 2030 2CH) 2050 2069 2C14 2C80 2030 2CA0 2080 20C-0 2000 2CE0 20F0
0010 2010 2024 2030 2044 2054 2060 2070 2084 2090 2040 2080 20C-0 2000 20€-0 20F 0
0020 2610 2624 2630 2640 2650 2660 2670 2680 2690 2EAD 268-0 2EC0 2600 2EE-0 ZF
0030 210 2720 2F30 2F4 50 2760 HFT0 %80 %0 A 2FB0 2FC0 2F0-0 2FE0 2FY
0040 310 3C20 3630 3C440 54 3060 370 3C80 30940 3GA-0 3C8-0 3CC-0 300 3CE0 ACF
0050 3010 3020 3030 3040 30540 3054 3070 3080 3090 304-0 308-0 30C-0 300-0 30€-0 30F0
0060 3E10 36240 3630 3640 3E50 IEGH IEHD 380 3690 3EA0 3EB-0 3EC0 3ED-0 3EED IEFD
007-0 3F10 37240 330 IF40 350 360 310 380 330 3FAQ B0 3FCO IFD0 3FED FFO
0080 2310 2320 2330 2340 250 2360 210 280 200 20 2380 2300 2300 2360 2F 0
0030 2530 2660 0331 3130 0351 0561 0971 260 0091 09/ 1 0981 03C-1 090-1 09€-1 051
0 2710 2120 2130 2740 2150 2764 2714 2780 1190 A0 27840 271G 2100 274 214
081-1 082-1 083-1 0B4-1 0851 0851 0B7-1 088-1 089-1 0BA-1 088-1 0BC-1 080-1 OBE-1 08F-1
2580 25F-0 0C3- 30340 0CS-1 0061 OCT-1 2470 9C3-1 OCA-1 0CB-1 0CC-1 0CD-1 OCE-1 (CF-1
0011 0021 003-1 004-1 005-1 0061 007-1 008-1 003-1 00A-1 008-1 00C-1 0DD-1 0DE-1 00F-1

40 011 0E2-1 0E3-1 OE4-1 OES-1 OEG-1 CET-1 0E3-1 0ES-1 OEA-1 OEB-1 OEC-1 0ED-1 QEE-1 CEF-1

OFX [00F0 OF1-1 OF2-1 OF3-1 OF4-1 OF51 OFG-1 0F7-1 OF8-1 0FS-1 OFA-1 OFB-1 OFC-1 OFD-1 OFE-1 OFF-1
10X [1690 031-0°082-0 083-0 0840 0850 0854 0870 1580 420 1530 1081 3430 1001 10E-1 10F1
X |0F1-0 1810 1820 1830 1840 1850 1854 1870 SO 1991 11A 1181 HIC1 11D HE NP
12X [0F20 3090 3000 1231 3160 1251 1261 1271 1SA0 1264 1580 128-1 1201 12D-1 12E-1 12F<4
13X [OF30 1311 13241 1334 1341 1351 1364 1371 1381 1331 1341 1381 13C-1 1301 13E-1 13F-1
14X |0F40 2810 28240 283-0 284-0 2850 2864 2670 70 1481 1441 14B1 14C-1 1D 14E1 1R
15X [OF5-0 3810 3820 3830 3840 3850 3850 3679 1581 1591 1541 1581 15C-1 150-1 1SE-1 15F
16X |OF6-0 1611 1621 163-1 1641 1651 1661 167-1 1681 1631 1641 168-1 16C-1 160-1 16E-1 16F-1
17X JOFT0 1711 1720 1731 1741 1751 1761 714 1781 1791 17A-1 1781 17C1 1701 7E-1 AT
16X |OF8-0 3680 J0E-0 1831 3060 1851 1651 1871 15C0 1831 1500 18B-1 18C-1 180-1 1BE-1 18F1
19X J0FS0 1911 1921 1831 1941 1951 1661 19741 1981 1951 18A-1 198-1 19C-1 1901 1SE-1 19F41
1AX JOFA 1AT-1 SOF0 1A3-1 1A4-1 1AS 161 1A7-1 1SED 1A% 1570 1AB-1 1AC-1 1AD-1 1AE-1 1AF-1
18X |0FB-0 1B1-1 1821 1331 184-1 1851 1861 1B7-1 18&1 1831 1BA-1 18B-1 1BC-1 1B0-1 1BE-1 1BF-1
10X {0FC-0 1C1-1 1021 1631 1G4t 1051 1C61 1C7-1 181 1031 1CA-1 1CB-1 1CC-1 1C0-1 1CE-1 1CF-1
10X {0FD0 1D%-1 1021 1031 104-1 1051 1061 1071 1081 1091 1DA-{ 1D8-1 10C-1 100-4 1DE-1 10F-1
1EX |OFE-0 1E1-1 1621 1631 1E4-1 1ES1 1E 1674 1E8-1 1631 1EA 1EB-1 1EC-1 (ED-1 1EE-1 1EF
1FX [OFF0 (F13 1F2-1 1F31 1F4 1FS 1FG-1 IFT-1 1F8-1 1FS-1 1FA 1FB-1 IFC-1 1FD- IFE1 1FF
20K {1840 1010 1C20 1C30 1C40 1050 10640 1C790 1C50 10340 1CA0 1C8-0 10C-) 1600 1GED 16F
21X |1010 1260 1230 2131 1830 1A30 2164 2171 2560 2191 21A1 2181 21C-1 2101 24E4 21F4
2X [1020 1E10 1E20 1630 1E40 1E50 1E84 1E190 1EB0 1630 1EAQ 1EBO 1ECO 1E0-0 1EE 1EFL
23X 1030 2311 2324 2331 2341 2351 2061 WA 2331 241 28441 23841 2301 801 2361 24
24X 1040 1250 1200 2431 1850 1AG-0 2461 241 2570 2% A1 2481 24C-1 24D-1 24E4 R4}
25X [1050 1270 25241 2631 1670 1A10 2564 2611 2581 2531 25A-1 2581 25G-1 2501 25E-1 25F-1
26X |106-0 2611 2621 2631 2641 2651 2651 %11 %81 2691 26A1 2681 26C-1 2601 26E-1 26F-t
7% 1070 2114 2724 2134 244 2154 2T 207 A1 2081 A1 2784 21C1 2704 27€4 2P
28X |106-0 3310 3320 3330 S0 3350 60 W 330 3390 8340 3380 33C0 N0 33EQ K¥F0
29X 10940 2614 2021 2631 2044 2051 2561 A 281 2931 2001 281 20C-1 2901 2961 2974
24X {10A0 8710 87240 8730 8740 9750 §76:0 N4 3780 3130 3740 3780 37C0 700 J7ED TF
2BX {1080 2811 2821 2831 2844 2851 2861 287 2881 2841 28A-1 286-1 2BC-1 2801 2BE-1 26F-1
20X [10C0 2011 2021 2C31 2041 2051 2061 2071 2081 2091 20A-1 2081 20C-1 2C0-1 2CE-1 2CF-1
20X {1000 2011 202-1 2034 204-1 2051 2061 2071 2081 2031 20A-1 206-1 20C-1 2001 20€-1 20F-1
26X |1DE-0 Q€11 2621 2631 2641 2651 2661 2671 2E6-1 2691 2EA1 2€B-1 2EC-1 2ED-1 2EE 2EF-
2FX |10F-0 211 2F2-1 2731 2F41 25 2F6-1 2FT-4 81 2791 2FA-1 B 2FC 2FD-1 2FE-1 2FF

AR -

, CMRaCBK4/ 8 109%™ ! 4& () -
)-,8 10% 14& ()-
Y-,8 109 14& ()-

.| K4l KPn8




10%4
10%
10%
10%4
10%4
10%#
10%

148& (
148& (
1 48& (
148
148& (
148& (
148& (

)_
)_
)_
()-
)_
)_
)_

, 2dDK4/ KPn8  10%4 1 4& ()-,8 10%4 !14& ()-,8 10% !4& ()-,8
, 8 10%14& ()-,8 10% 148& ()-,237AKP_tT4K4/8 1
8 109 14& ()-,8 10% 14& ()-,8 109 !14& ()-,

8 109 14& ()-,8 10%°14& ()-,8 10% !14& ()-,/KPn8

,SS3K4/ 8 10%4 !14& ()-,8 10% !4& ()-,8 10% !4& ()-,/KPn8

,8 10% !'4& ()-, 126A0S3K4/ 8_48]_.0%4‘ 14&' ()-,8

, | KPn8

10%4°148& ()-, 8

Table 9 (Part 2 of 6)

State Diagram of 11-bit code word mapping for 24/25 {0,7/7) code

=3

iR EEEEEE L

0 1 2 3 4 5 6 1

8§ 9 A B C D E F

1980 32C0 3290 3031 1380 1330 061 307+
1F10 60 3121 3131 1340 1380 3161 3171
1F20 3211 3280 231 R4t 251 264 3T
1F30 3311 3321 3331 341 3361 361 3
1F40 3250 3421 431 13G0 1300 UGt W71
{F50 3270 3521 3531 13EQ 13F0 3561 3971
1F60 36141 36241 3631 3641 3651 3661 3671
1F70 3711 37241 3731 341 31§ 3761 3714
1F80 3811 3200 3831 3841 351 351 B
1F30 2011 3024 3031 S04 3051 061 971
1FAQ AL 32F0 3A31 QA1 ST QAB1 3A7-1
1FB0 3811 3B2-1 3831 3841 3851 3861 38741
1FC0 3CI-1 3C2-1 3C31 3041 3051 3051 3C7-1
1FD-0 3011 302-1 303-1 3041 3051 306+ 3071
{FEQ 3E11 3E2-1 3E31 3E4-1 3E5-1 SE61 37
1FFQ 3F1-1 3F2. 3F31 et 3F5-1 §F61 3FT-1

3580 3091 3590 308-1 30C-1 3001 J0E-1 30F-1
&1 3191 31A-t 318-1 31C-1 3101 31E-1 AF
3540 3201 3580 2281 32C-1 1201 S2E-1 JoF-1
331 3391 3A1 3381 33C-1 3301 E-1 BF
81 U1 AUA| MB-T HUC-1 UD-1 ME-1 UF-1
3531 3591 35A-1 358-1 36C-1 360-1 3SE-1 36F-1
3684 3691 36A-1 3681 3601 3601 B6E- BFA
&1 3191 STA-t 3781 31C-1 370-8 37E-1 §7F-
35C0 389-1 3500 368-1 38C-1 360-1 J8E-1 38F
3931 3991 A1 2981 39C-1 300-1 391 9Pt
3560 3A%1 3570 3AB-1 3AC-1 JAD-1 JAE-1 JAF-S
3881 389-1 38A-1 388-1 3BC-1 380-1 3BE-1 38F+t
3C31 309-1 3CA-1 3CB-1 3CC-1 3C0-1 ICE-1 3CF-1
3081 309-1 30A-1 308-1 30C-1 300-1 30E-1 30F-1
3681 JEG-1 3EA-1 3EB-1 3EC-1 ED-1 3EE-1 3EF-
381 JF9-1 3FA1 3FB-1 SFC-1 3F0-1 SFET 3FF-1

40
4iX
LY}

2]

44X
X
46X
47X
48
49X
X
48X
4CX
40X

1900 1310 1320 1330 140 1350 1360 1370
%10 1610 1620 1630 1640 1650 1650 1670
26203190 31040 4231 3179 4251 4261 4214
2630 4311 4321 £330 LM 051 861 Q14
2640 1710 1720 1730 1740 1150 1760 1770
%50 1910 19290 1930 1940 1850 1960 1970
260 461-1 462-1 4631 4641 4651 do5t 4671
W70 471-1 4721 4731 4741 Q151 476 47T
2600 3180 31ED 4831 3074 4851 4861 4871
%690 4911 4921 4031 4941 4951 496-1 4971
28A0 4A1-1 IFD 4A1 441 4AS 4AG-) QAT
2680 4B1-1 4B2-1 4B3-1 4B4-1 4BS-1 4B5-§ 4871
2600 4C1-1 4C21 4C3-1 4C4-1 4CE-1 4CB-1 4GT-1
%600 401-1 402-4 4031 404-1 4D5-1 4061 4071
2660 4E1-1 dE21 4E3 AE4Y 4ES 4EG- dET-
260 AF1-1 4F2-1 4F3t 4F4- S 4F6-1 4FI-1

2051 3530 400-1 40E-1 40F-1
3560 4191 41A-1 41B-1 41C-1 €10 41E-1 41F-1
08A0 429-1 0BB-0 4281 42C-1 420-1 42€-1 42F4
81 031 LA1 481 43C-1 430-1 4381 437t
3570 4491 LA-1 44B-1 44C-1 44D-3 H4E1 MF-
4581 459-1 43A-1 45B-1 45C-1 4501 4SE-1 4SF-1
4581 4691 48A1 46B-1 46C-1 460-1 4GE-1 d6F-1
4781 4791 47A-1 41B-1 47C-1 470-1 47E-1 47F4
0BC-0 489-1 03D-0 48B-1 48C-1 480-1 48E-1 48F-1
4381 4931 49A-1 49B-1 49C-1 490-1 40E-1 467+
(0BED 4AS-1 CBF0 4AB-1 4AC-1 4AD-1 4AE- 4AF-1
4B2* 4B%-1 4BA-1 488-1 4BC-1 480-1 4BE-1 4BF-1
4C31 4091 4CA-1 4CB-1 4CC-1 4CO-1 4CE-1 4CF-1
4D&1 4091 4DA-1 4081 &DC-1 400-1 4DE-1 40F-1
4E81 4EQ-1 4EA1 4EB-1 4EC-1 4ED-1 4EE-1 4EF-1
4F8-1 4FG-1 4FA-1 4FB-1 4FC-1 4FD-1 4FE-1 dFF-

0880 3520 0890

1900 1190 11A0 118} 11C0 1100 11ED HFD
29140 1490 14A0 1480 14C0 D0 WED 14FQ
204 5211 UDO 5231 5241 8251 5261 §27-1
2930 531-1 5321 5331 5344 8351 6361 &7
2440 2140 2140 2180 2100 2100 AED 21FD
250 2490 24A0 2480 24C0 2400 UEQ 24F0
%60 561-1 5624 5631 5641 5651 5661 5671
2749 §it-t 5121 §T31 T4 BIS-1 §76-1 ST
%80 581-1 MEQ 5831 5841 5851 5881 §67-1
%30 5911 5921 5931 541 5951 5964 897-1
A0 SAL1 3F0 5A%1 SAL1 SARY SAB1 AT
%80 5B1-1 5821 §B3-1 5B4-1 5851 6861 §67-1
%C0 SC1-1 5021 SCH1 5C4-1 5651 501 §C7-1
2000 501-1 5021 §03-1 §04-1 5051 §06-1 607-1
2E-0 SEf-1 §E21 SE31 SE4- SES SEG SET-1
XFO SF1-1 5F2.1 SF31 SF4 SFSH SF6- ST

1830 5031 1890 508-1 50C-1 §00-1 SQE-1 S0F-1
5181 5131 51A-1 518-1 51C-1 51D-1 S1E-1 SiF-1
1BA §29-1 188-0 528-1 §2C-1 §20-1 521 §2F-1
5381 8391 §3A-f §38-1 53C-1 S30-1 S3E-1 S3F-1
5481 5401 S4A- S4B-1 54C-1 S4D-1 S4B BAF
5581 6591 BSA-1 658-1 85C-1 850-1 S5E-1 §5F-1
5681 5691 56A-1 568-1 56C-1 560-1 56E-1 S6F-1
784 5191 §7A-1 §78-1 SIC-1 §70-1 §7E-1 §7F-
1BC0 589-1 1800 688-1 53C-1 580-1 SGE-1 54F-1
89331 5091 5941 538-1 83C-1 590-1 S9E-1 59F-1
1BE SA%-1 1BF-0 5AB-1 SAC-1 SAD-1 SAE-f SAF-1
5831 £B9-1 5BA-1 588-1 8BC-1 6801 §BE-1 §BF-1
§C8-1 5C9-1 §CA-1 5CB-1 SCC-1 8CO0-1 SCE-1 5CF-1
§08-1 6091 SDA-1 508-1 SDC-1 §00-1 S0E-1 50F-1
SE8-1 §E91 SEA-{ SEB-1 SEC-1 SED-1 SEE-1 §EF-
§F8-1 §FG-1 5FA-1 SFB-1 SFC-1 SFD-1 SFE-1 SFF-1

1EMER 208



10%}" !
10%)" !
10%)" !
1094 !
10%}" !
10%)" !
10%)" !

10%1° ! 4&
10%
10%
10%4° ! 4&
10%
10%

10%4°148& ()-, 8

()-, AKP_CBK4/8 10%4 14& ()-,/KPng8 1
148 ()-,8 10%!4& ()-, / K4/ KPn8 10%} !
148 ()-,8 10%14& ()-,8 10% ! 4& ()-, 0dDK4/ KPn8
()-,8 10% 14& ()-,8 10% 14& ()-,8
“148& ()-,0152I NNt T4K4/ 8  10%4° 14& ()-, 8
148 ()-,8 10% ! 48 -,

Table 9 (Part 3 of 6)

State Diagram of 11-bit code word mapping for 24/25 (0,7/7) code

0 1 2 3 4 5§ & 7

8 8 A B C D E °F

19E-0 33C-0 369-0 603-1 1680 1690 6061 6071
3610 3860 6121 6131 16A0 1680 6161 6171
3624 621-1 3880 623-1 6241 6259 B8 627-1
3630 6311 6321 6331 6341 6361 6361 6371
3640 3850 6421 643-1 16C-0 1600 6461 6471
3650 3870 6521 653-1 16EQ 1670 6561 6571
3660 661-1 6621 €631 664-1 6851 6681 6571
3670 6711 6721 §73-1 6141 67151 6761 6774
3680 681-1 3800 6831 6841 €851 6851 €871
3630 6911 6%2-1 6331 6941 6951 6961 6971
35A0 GAL-1 J8F-0 6A3-1 6M4-1 EAS BAS1 GAT-
360 681-1 6621 683-1 6B4-1 6851 6851 687-1
36C-0 6C1-1 6C2-1 6C3-1 6C4-1 6CS-1 €051 6CT-1
%600 601-1 602-1 €03-1 604-1 6051 6061 607-1
36E-0 6E1-1 6E2-1 6E3-1 GE4-1 GES 6ES- 6EV-1
3F0 6F1-1 6F21 GF3-1 6F4-1 OF51 6FE1 671

080 §09-1 2800 608-1 60C-1 60D-1 60E-1 60F-I
6161 6191 61A1 61B-1 GIC-1 610-1 GIE-1 61F-A
2BA0 6291 2889 628-1 62C-1 620-1 G2E-1 62F-1
6361 8361 6344 638-1 B3C-1 63D-1 63E-1 63F-1
0481 6491 G4A-1 64B-1 B4C-1 64D-1 B4E-1 64F-1
6561 6591 65A-1 658-1 65C-1 65D-1 65E-1 65F-1
0681 633-1 66A-1 66B-1 65C1 650-1 66E-1 66F-1
6761 6731 6744 678-1 67C-1 67D-1 6TE-1 67F-1
28C0 6231 2800 €88-1 66C-1 680-1 B9E4 63F+4
6981 6331 63A1 63B-1 69C-1 690-1 69F-1 69F-1
2BE-0 6AS-1 2670 6AB-1 BAC-1 GAD-1 BAE-1 6AF-1
683-1 663-1 68A4 6B8-1 63C-1 6BD-1 68E-1 66F-1
6C8-1 6031 6CA1 6CB-1 60C-1 6CO-1 6CE-1 6CF-1
6081 6031 6DA1 60B-1 60C-1 600-1 60€-1 60F-1
6E&1 6ES-1 6EA 6EB-1 6EC-1 GED-1 6EE-1 GEF-1
GFg1 6F9-1 6FA1 6FB-1 EFC-1 GFD-1 6FE-1 6FF-1

EPEEEEEEEEEEFEEE

19F-0 JAC-0 3A9-0 7031 1780 1790 7061 707-1
3910 3460 121 T3 17A0 1780 TIE5 1741
3920 721-1 3AB0 7231 7241 1281 T8 T2
3930 7311 7321 7331 7341 7361 T3 T
3940 3A50 7421 7431 17G0 1700 7451 4741
3360 3A70 752-1 7831 1TEQ 1770 7561 7571
390 761-1 762-1 7631 7641 7651 7681 760t
W10 M1 T2 I3 T TS TO6 T
w30 78i-s 3AD0 7831 7844 7851 7851 7871
3990 7911 7921 TSt 7941 7951 7651 79741
39A-0 TAL-1 JAF-D TART TAL1 TAS TAB1 TAT-
3384 78B1-1 7B2-1 TB31 7B4-1 7851 T8¢ 787-1
39G-0 7G1-1 7G2-1 1C3-1 TC4-1 7CS-1 T8 7C7-1
3900 701+1 7021 7031 TD4-1 7051 7051 7074

3880 7034 3090 708-1 701 700-1 70E-1 J0F-1
1181 7194 71A1 7181 T1C1 7101 TIE-1 7141
38A0 7231 3884 7281 72C1 72D 2261 T2FA
1361 1301 2344 1381 73C1 7301 7361 T3
T4E1 1431 TdAS 7481 T4C1 T4D-1 T4E-1 T4F
1561 7551 T5A1 7981 75C+1 75041 7561 15741
1681 7651 T6A1 76B-1 75G1 T60-1 76E-1 1671
7% T84 TIA TIB TICA TIDA T7E1 TTF4
38C-0 7691 380-0 768-1 78C-1 780-1 78E-1 78F-1
1931 1931 7941 7981 70C-1 7901 T9E-1 7661
38E-0 7A3-1 3BF0 TAB-1 TAC-1 TAD-1 TAE-1 TAF-1
7851 7891 78A-1 788-1 7BC1 TBO-1 TBE-1 7BF-1
7C&1 7031 7CA-1 7CB-1 7CC-1 7GD-3 7CE-1 7CF-1
1081 7041 7DA1 T0B-1 70C-1 700-1 7DE-1 70F-1

TEX |3960 7E1-1 TE21 TEM 7641 TES1 TE6 TE7-4 7E8-1 TES-1 7EAS TEB-1 TEC TED-1 TEE-1 TEF-1

7FX 3950 7F1-1 75241 7731 TF41 TFS4 TF61 TF1- 7781 7691 TFAS TFB-1 FFCA TFD-1 TFE-1 TFF-

80X (5980 6C1-0 6020 6030 6GA0 6050 60H0 6GI0 6020 6050 60AD 6G5-0 60C0 6C0-0 6GE-0 6CF-0

81X [401-0 6D1-0 6020 6030 6040 6050 6060 6070 6080 60940 60A-0 5DB-0 60C-0 600-0 60E-0 6OF-L)
82X (40240 6E1-0 6E20 6530 6E4D 6ES0 6660 6ET0 6E8-0 6EQ) GEAQ 6EB-0 6EC-0 6ED-0 6EE-0 GEFL
83X 4030 6F1-0 6F2-0 6F30 6F4D 6FS0 6F60 670 6FR0 6730 GFAD 6FB-O 6FC0 6FD-0 6FE-0 6FF-0

84X {4D4-0 7C1-0 7C20 7630 7C40 7C50 1C80 71C70  7C80 7080 7CAD 7080 7CC-0 7C0-0 7CE0 7CF 0
85X [4D50 7D1-0 7020 7030 7040 7050 7060 7070 708 7090 7044 708-0 7DC-0 7D0-0 T0E-0 106
86X 14060 7610 TE20 €30 7E4Q 7650 TEGO TETD  TEBD 7EQ 7EAQ TESD 7ECO 7ED-0 7EE TEFD
87X 4070 TF1-0 TF20 7730 TF40 TFSO TF60 IFT0 TFE0 7730 TFAQ TFBO TFCO TFD-0 7FE TFFY
88X 14080 6310 6320 6330 6340 6350 6350 6370 6330 6390 6340 6380 63C0 630-0 63E-0 63F0
89X |4090 6590 65E-0 0932 7130 (952 0962 0972 460 0992 09A2 098-2 09C-2 090-2 09E-2 03F2
8AX |4DA0 6710 6720 6730 6740 6750 6760 6770 6760 6790 G2A0 6780 67C0 670-0 67E0 67F0
88X |4D8-0 0B1-2 082-2 0832 0842 (852 0BG-2 0872 0B-2 089-2 0BA-2 088-2 0BC-2 0B0-2 0BE-2 (8F-2
8CX J4DC0 6580 65F-0 0C32 7030 0052 0C62 0072 6470 0032 0CA2 0C8-2 0CC-2 0CD-2 OCE-2 OCF-2
80X }40D-0 0D1-2 0022 0032 0042 0052 0062 0072 0082 009-2 00A:2 006-2 00C-2 00D-2 00E-2 00F-2
8EX |4DE0 OE1-2 OED2 OE3-2 OE42 0ES2 0EG2 0E72  OES-2 0E9-2 OEA2 0EB-2 OEC-2 0ED-2 OEE-2 0EF-2
8FX |4DF OF1-2 0F22 OF32 OF4:2 OFS2 OF6:2 OFT2  OFE2 0F32 OFA? OFB-2 OFC-2 OFD-2 OFE-2 OFF-2|

2 wAR Yo’

1094 14& ()-, 8
/ KPn] sS3K4/ 8 10%4 ! 4& ()-, 8



L0%" 1 4& () -,/ KPN8  10%"14& ()-,SS3KA/B 1004 148 ()-,8 100" 445 AR 2003
10% 1 4& ()-,/KPn8 10% 14& ()-,8 10% !4& ()-,./3=0S3K4/8

10% 1 4& ()-,8 10% 1 4& ()-,/KPn8 10%1 14& ()-,8 10% 14& ()-,8

10% 14& ()-,=GL[ CBKA4/8 10% !'4& ()-,/KPn8 10% !14& ()-,8 10% 14& ()-,8
109 14& ()-,8 10% 14& ()-, /KA/KPn8 10% !14& ()-,8 10% 14& ()-,8
10%4 1 4& ()-,8 10% 14& ()-,8 10% !4& ()-,/hHK4/ KPn8 10% !4& ()-, 8
10% 1 4& ()-,8 10% 14& ()-,8 10% !48&56)-,8

Table 9 (Paxrt 4 of 6)

Stata Diagram of 11-bit code word mapping for 24125 {0,7/7) code

=8

X

SEREEEREEEEEEEEE

0 1 2 3 4 5 & 1

8 9 A B C D E F

5930 4814 4820 4830 4B40 4850 4B6-0 4874
AF1 5B1-0 5820 B30 5840 5850 5860 §B74
4F20 70340 7000 1232 7160 1252 1262 1212
F30 1312 1322 1332 1342 1352 1362 1312
4F40 6810 6820 6830 6640 6850 6850 6aT0
4F50 781 7620 7830 T840 7850 7860 78140
{F6-0 1612 1622 1632 1642 1652 1662 1672
410 1112 1722 1B2 1742 1152 1762 1712
4FB0 70840 70E40 1832 T0C4 1852 1852 1872
490 1912 1922 1932 1942 1952 1962 1972
FAD 1A1:2 70F0 1A32 1A42 1452 1452 1A7-2
4FB0 1812 1822 1B32 1842 1852 1862 1872
4FCO 1012 1622 1632 1042 1CS2 1062 1C7-2
{FO0 1012 1022 1002 1042 1052 1062 1072
4FE-0 1E1-2 1E2-2 (E32 1E42 1E5-2 1E6-2 1E72
4FF 1F12 1F22 IF32 1FE2 1F52 1FE2 1F72

8560 7420 5500 1082 7430 100-2 10€-2 10F2
160 1182 1A2 1182 1102 11D-2 HE2 11F2
$549 1292 5684 1282 1202 1202 1262 1272
1382 1332 1342 1382 13C-2 130-2 13E2 13F2
1470 432 14A2 1482 14C-2 140-2 14E-2 14F-2
1682 1592 1542 158-2 15C-2 150-2 15E-2 15F2
1662 1692 16A2 168-2 16C-2 160-2 16E-2 16F-2
1782 1192 17A2 1782 17C-2 170-2 17€-2 17F2
§5C-0 1892 5500 18B-2 18C-2 18D-2 18E-2 18F-2
1962 1032 18A2 1982 19C-2 190-2 19E2 19F2
€4 1492 8570 1AB2 1AC2 1AD-2 1AE2 1AF2
1862 1892 1842 188-2 18C-2 1802 BE2 1BF2
1C2-2 1092 1CA-2 1082 1CC-2 160-2 1CE-2 1GF-2
1062 1092 10A:2 1082 10C-2 1D0-2 1DE-2 10F-2
1E82 1692 1EA2 1EB-2 1EC-2 1ED2 1EE-2 1EF2
1F82 1F3-2 1FA IFB-2 1FC-2 1FD-2 SFE2 1FF-2

=
=

$3A-0 5C140 5C2-0 5C30 5C40 §C5-0 5C6-0 5C70
5D1-0 5260 5230 2132 5830 SAXD 2162 2172
5020 SE10 SE2-0 SE30 SE4-0 SESO SE60 SE70
5030 2312 2322 2232 242 &2 2362 12
SD4-0 5250 5200 2432 56640 SAG0 2462 2472
5050 5270 2622 2532 58740 SAT 2562 2872
S06-0 261-2 2622 2632 2642 %652 2662 2612
070 2712 27122 2132 942 2152 2062 2N1-2

5C&-0 5C90 5CA-0 5CB-0 5CC-0 5C0-0 SCE0 &CF0
6560 2192 21A2 2182 21C-2 21D-2 21E-2 21F-2
$E80 SES0 SEAQ SEB-O SEC-0 SED-O SEE-0 SEFL
2352 2002 2842 2382 3C-2 2302 2362 AF2
65740 2492 24A2 2482 24C-2 24D-2 24E-2 AF-2
2562 2652 25A-2 268-2 26C-2 2502 2582 25F-2
%82 2632 26A2 2682 26C-2 2602 26E2 %62
82 2732 21A2 2782 21C-2 27102 27E-2 21F-2

5080 7310 13240 T30 T340 7350 7360 T T334 7360 73A0 7380 73C-0 7300 73E0 1FL
5050 2912 2922 2932 2042 2852 2962 72 282 2092 29A2 2082 29C-2 2002 26E2 AF-2
SDAQ 77140 TT240 TI34 1740 T150 7160 1114 TI&4 77190 T7A0 7784 TIC-0 T70:0 77€40 TTF4
'506-0 2812 282-2 2832 2842 2852 2852 2872 2832 2832 2BA-2 2882 28C-2 280-2 2BE-2 2BF-2
5000 2C1-2 202:2 2032 2042 2052 2062 2072 082 2092 2CA-2 208-2 20C-2 200-2 2C€-2 2(F2
5000 201-2 2022 2002 204-2 2052 2062 2072 2082 2092 2042 208-2 20C-2 200-2 20E-2 20F-2
SDE 2E12 2£2-2 2E32 2E42 2E52 2662 26712 282 2692 2EA2 2EB-2 2EC-2 260-2 2BE-2 2EF-2
SOF-0 2F 12 2F2-2 2F32 2F42 2F52 2FG2 2F12 FB2 A2 oFA2 24B-2 oFC-2 2FD-2 2FE-2 2FF-2

RECERIBBEERRENNEORRERRRREARE

80X

5980 72C0 7250 32 5180 5390 62 8072
SF140 7260 3122 3132 SA4 5180 3162 3112
§F20 3212 1280 332 12 52 362 WL
5F30 3312 302 $332 32 352 3362 Q72
SFAQ 7250 3422 3432 §3C0 5300 G2 UT2
SF50 7270 3522 3532 S3E SIF4 3562 3572
SF60 3612 5322 3632 342 %52 %62 %72
SF14 3712 322 3132 2 8152 162 112
SF80 3512 7200 3832 3342 3852 362 3812
SFO0 391-2 3922 302 3042 3952 3%2 W12
SFAD QA12 T2F0 3432 T2 3A5Q A6 A2
SFB) 3812 382:2 3832 3842 3852 3862 88712
SFC0 3C1-2 3C2-2 3032 3042 3052 382 XCT2

5FD0 301-2 302-2 3032 3042 3052 3062 3072

BEX |SFE-Q 3E1-2 3E2-2 3E32 3642 JES2 SE62 JET2
BFX |5FF0 3F1-2 322 3F32 ¥Fé2 3F62 8F6-2 3FT2

1580 3092 7590 308-2 0C-2 D2 J0E-2 H0F2
3182 3192 3142 3182 G2 A1D2 31E2 AFL
1544 3292 75840 %282 32C-2 202 NE-2 AL
342 3362 32A-2 3362 33C-2 3302 L2 32
HE2 UG2 UA2 UB2 UC2 D2 UE2 UF2
382 3592 3542 35B-2 35C-2 3502 3SE-2 36F2

652 %32 36A-2 3682 36C-2 360-2 36E-2 YF2

5182 A2 31A2 3762 31C-2 310-2 ITER J7F2
7500 3892 75040 3882 38C-2 380-2 38E-2 HF2
82 3092 30A2 3982 35C-2 39D-2 39E-2 H9F-2
TS89 3432 75F0 3AB-2 AC-2 3AD-2 3AE2 3AF2
3832 3832 38A2 3682 38C-2 3802 3BE-2 3BF-2
342 3032 3CA-2 3CB-2 3CC-2 3C0-2 3CE-2 3CF2
3082 3032 30A-2 308-2 30C-2 300-2 3DE-2 30F2
3662 3E9-2 3EA2 3EB-2 3EC-2 3ED-2 IEE-2 3EF2
¥82 392 3FA2 3FB-2 3FC-2 3FO-2 OFE-2 IFF-2




10%4
10%
10%
10%4
10%4
10%#
10%

148& (
148& (
1 48& (
148
148& (
148& (
148& (

)
) -,
) -,
()-,
)
) -,
) -,

8
8
8

1094 14& ()-, 8
10%4°148& ()-, 8
1094 14& ()-,8

1094 1 4& () -,

./ 3=0S3K4/8 10% !4& ()-,8 10% !4& ()-,/KPn8

8 10% 14& ()-,8
8 10% 14& ()-,8

Table 9 (Part S of 6)

State Diagram of 11-bit code word mapping for 24125 (0,7/7) code

CEX
CFX

0t 2 3 4 S5 6 1 8 9 A B C D E F
COX {59C-0 53140 532 5330 5340 5350 5360 53140 4B80 7520 4830 408-2 7530 400-2 4062 40F-2
C1X |661-0 5610 5820 5630 5640 5650 5660 %6719 1550 4192 41A2 4182 41G2 4102 41E2 41F2
C2X 16524 7190 71040 4232 1179 4252 4262 4212 4BAQ 4292 BB 4282 422 4202 L2E-2 42F2
CIX |6630 4312 432-2 4332 4342 4352 4362 4312 452 4392 A2 4382 4302 4302 3E-2 4¥F2
CAX | 6640 5710 67240 S730 S§74-0 S750 5760 5170 1570 4492 44A-2 44B-2 U4C-2 44D-2 44E-2 44F-2
CSX 6650 5910 5320 530 SM40 5950 5950 &914 4582 4552 4SA2 45B-2 45C-2 4502 4SE-2 45F2
CAX {6550 4612 4622 4632 484-2 4652 4652 4612 4682 4692 48A-2 46B-2 46C-2 460-2 46E-2 46F-2
C7X |6670 4712 472:2 4132 Q142 4752 4162 4T12 4782 4792 41A-2 {782 41G-2 4702 4TE2 4TF-2
C8X 6680 7180 TIE-D 4832 7070 4852 4862 4802 4BG0 4892 48D 48B-2 48C-2 480-2 48E-2 46F-2
CIX 16630 4912 492:2 4932 4942 4952 4962 4972 4332 4932 4942 4982 49G-2 4902 49E-2 d9F2
CAX AGSA-O 4A12 TIFD dA32 dM2 dAS2 4AG2 4A12 480 4A92 4BF0 4AB2 UAC-2 4AD2 LAE2 IAF2
COX {6680 481-2 4822 4832 4B4-2 {BS-2 4862 4872 4882 4832 4BA2 488-2 4BC-2 480-2 4BE-2 4BF-2
COX 16600 4C1-2 4022 4C3-2 4CA-2 4C52 4CH-2 4012 4032 4092 4CA-2 4082 4CC-2 4CD-2 4CE-2 4CF2
cox

66E-0 4E1-2 4E22 4E3-2 4E4-2 4ES-2 4EG2 4E12

6500 4D1-2 402-2 4032 4D4-2 4052 {062 4072
LBF-O 4F1-2 dF2-2 4F32 4F42 4F52 dFE2 412

408-2 4032 4DA-2 408-2 40G-2 4D0-2 4DE-2 4DF-2
4E82 4E92 4EA-2 4EB-2 4EC-2 4ED-2 LEE-2 4EF-2
4F8-2 4F92 4FA2 dFB2 AFC-2 4FD-2 dFE-2 4FF2

00X
DX
0
03X
X
05X
DsX
o7X
08X
09X
DAX
08X
0CX
00X
DEX
OFX

900 5190 51A0 5180 51C0 5104 S1E0 SiFQ
6910 5490 54A0 5480 S4C-0 S4D0 S4EQ S4F 4
6920 521-2 74D0 5232 5242 5252 5262 212
0930 531-2 5322 5332 $34-2 5352 5362 5312
6940 6190 61A0 6180 &1C0 610-0 61E-0 61F0
6350 6490 64A-0 6480 G4C-0 64D-0 B4E-D 8470
6960 561-2 5622 5332 5642 5652 5662 672
6710 5712 5722 §732 W42 §152 8162 ST12
6980 $81-2 74ED 5632 S84-2 5852 5862 §472
6390 8912 5922 5332 §34-2 5052 5062 5972
63A0 SA1-2 74F0 5A3-2 5A42 SAS2 SAE-2 SAT-2
6960 5B1-2 §82-2 563-2 §84-2 5852 §B6-2 §87-2
09C-0 5C1-2 §C2-2 5C-2 5C4-2 5C5-2 5062 5C7-2
69040 §01-2 5022 5032 504-2 505-2 §06-2 507-2
89€0 SE12 5E2-2 SE32 SE-2 SES-2 SEG-2 §E12
69F0 SF1-2 6F2-2 SF3-2 SF4-2 5F52 §F6-2 §F1-2

£380 5032 5890 5082 80C-2 500-2 S0E-2 §0F-2
5$182 5192 §1A-2 5182 51C-2 510-2 S1E-2 51F-2
£3A0 5292 5880 §28-2 §2C-2 520-2 522 52F-2
5332 5392 §3A-2 §3B-2 53C-2 53D-2 53E-2 5IF-2
5§82 5492 54A2 $18:2 54C-2 540-2 S4EQ S4F-2
562 5592 §5A-2 998-2 55C-2 550-2 55E-2 §5F2
%682 §69-2 56A-2 56B-2 S6C-2 560-2 SSE-2 56F-2
3182 §792 STA2 S7B2 §1G2 §10-2 SIE-2 STF2
S0 532 5800 8882 58C-2 S80-2 S8E-2 56F-2
£56-2 5992 59A-2 5982 59C-2 590-2 S9E-2 §9F-2
£3t0 SA92 5BF-0 SAB-2 SAC-2 5AD-2 SAE-2 SAF-2
%352 §89-2 58A-2 668-2 5BC-2 580-2 SBE-2 56F-2
5082 5092 5CA-2 5CB-2 5CC-2 5C0-2 SCE-2 5CF-2
508-2 5092 SDA-2 §08-2 50C-2 500-2 SDE-2 SOF-2
S22 SE$-2 SEA2 SEB-2 SEC-2 SED-2 SEE-2 SEF-2
582 SF9-2 5FA-2 5FB-2 SFC-2 5FD-2 SFE-2 6FF-2

E4X
ESX
EgxX
EnX
€8x
£9X

EAX
EBX
EoX
£0X
EEX
EFX

EOX {S9E-0 76C0 7890 603-2 5640 5630 6062 6072 6630 609-2 6890 6082 60C-2 600-2 6OE-2 60F-2
E1X 7610 7860 6122 613-2 S6AD 5680 6162 6172 6182 6192 61A-2 6182 61C-2 610-2 61E-2 61F-2
£2X {7624 6212 7880 €232 €242 6262 €262 €212 6340 6292 6880 6282 62C-2 6202 62€-2 62F-2
E3X | 7630 6312 632-2 6332 634-2 6352 6362 6312

1640 7850 642-2 6432 5600 5600 6462 6472
1650 7870 6522 6532 56E0 56FD 8362 6872
16640 661-2 662-2 663-2 6642 6652 666:2 €67-2
1679 €712 672:2 6732 6742 6752 6762 €112
7684 6312 7800 6832 6842 6852 6862 €872
1030 6912 6922 6332 6342 6952 6062 6972
T6A4 GA1-2 T8F-0 6A3-2 6442 BAS-2 6AG-2 BAT2
7680 681-2 6822 6832 684-2 685-2 6862 6872
7600 6C1-2 6C2-2 6C3-2 6042 6C5-2 6C4-2 6072
7600 601-2 602-2 603-2 6042 6052 606-2 6072
764 6E1-2 6E2-2 6E3-2 6E4-2 6ES-2 6EG-2 6672
16F0 6F1-2 BF2-2 6F3-2 BF4-2 6FS-2 6FG-2 6F12

6382 6392 63A-2 6282 63C-2 630-2 BIE-2 63F-2
6442 6492 64A-2 6482 64C-2 64D-2 BAE-2 B4F-2
€532 6592 6542 6582 65C-2 65D-2 B5E-2 BEF-2
6082 6692 66A2 6382 66C-2 €60-2 66E-2 66F2
6782 6792 67A-2 6782 61G-2 670-2 67E-2 67F-2
66C-0 6392 680-0 6482 68C-2 630-2 68E-2 68F-2
6542 6392 69A-2 632 60C-2 690-2 G9E-2 6SF-2
€820 6A92 6BF-0 6AB2 EAC-2 GAD-2 BAE-2 6AF2
6652 6892 68A-2 6882 §8C-2 680-2 6BE-2 68F-2
6CE-2 6092 6CA2 6CB-2 6CC-2 6C0-2 6CE-2 6CF-2
608-2 §03-2 60A-2 6082 60C-2 600-2 60E-2 60F-2
6€6-2 6E9-2 6EA-2 6EB-2 GEC-2 6ED-2 6EE-2 6EF-2
BF8-2 6F9-2 6FA-2 6FB-2 6FC-2 6FD-2 6FE-2 6FF-2

8 1094 14& ()-,/04>HWMtT4K4/8 10%4 14& ()-,8 100@1‘14 Q
/ KPn\ sS3K4/ 8 109 !24&%@ 2@63
10%4° 1 4& ()-,/KPn8 10%4 ! 4& ()--, SS3K4/ 8
1094 14& ()-,/KPn8 10% 14& ()-,8

10%." 1 4& ()-, =GL[ O3K4/8 10%" ! 4& () -,/ KPn8
-51-



10%4
10%
10%
10%4
10%4
10%#
10%

148& (
148& (
1 48& (
148
148& (
148& (
148& (

)
) -,
) -,
()-,
)
) -,
) -,

8 10% !4& ()-,_/ KA/ KPn8 10% 14& ()-,8 10% 14& ()-,8

8 109 14& ()-,8 10% !4& ()-,,dDK4/ KPn8 10%} !
8 1091 14& ()-,8 10% 14& ()-,8 10% 14& ()-,8
,-1; EJYt TAKA/ 8 10% 14& ()-,8 10% 14& ()-, 8
8 109 14& ()-,

120
10%4° ! 4&
/| KPnYsS3K4/8 10%4 !'4& ()-,8 10% !14& ()-,8

-, 8

A

(A

8 1094 14& ()-,/KPn8 10% !4& ()-,sS3K4/ 8 10%4 !14& ()-,8

8 109%4 !4& ()-,/KPn8 -52-

Table 9 (Part 6 of 6)

Stale Diagram of 11-bil code word mapping lor 24/25 (0,7/7) coda
0 1 2 3 4« 5§ 6 1 8 9 A B C D £ ¥
FOX [S0F-0 7AC0 7A9Q 7002 ST60 5790 7062 M2 1680 1002 1890 TOB2 7002 7002 7062 10F2
FIX |1910 7460 7122 7132 SIAO STBO 7162 7072 1182 7192 T1A2 71B2 71C:2 7102 TE:2 T1F-2
F2X | 7920 7212 TABO 7202 142 T252 7262 112 TBAD 7292 7880 1282 1202 1202 T2E2 T2
FIX (7930 7312 7202 7932 T2 TI52 T2 TH2  TaA2 732 A2 182 1IC2 7302 T3E2 62 ~
FAX |7040 TAS0 7422 1432 SIC0 5700 7462 702 M4B2 1432 T4A2 B2 G2 D2 ME2 T4F2
F5X |950 7AT-0 7522 7532 SIEQ STF) 7562 1512 582 7532 75A2 T5B2 75C-2 7502 75E-2 75F2
FGX |7960 7612 7622 7632 7642 7652 7662 602 7682 7E32 76A 7682 T6C-2 T60:2 7662 T6F2
FIX|7970 1712 T2 M2 M2 TIS2 TI62 TN 182 T192 TTA2 1182 TIC2 TID2 7762 TIF2
FEX |7980 7812 7ADQ 7832 7842 7852 7862 7812 TECO 7832 TB00 TB2 76C:2 702 T8E-2 TF2
FOX |7090 7912 7922 7902 1942 1952 7962 1972 7982 D92 70A2 7982 T9C2 7902 1962 12
FAX |79A0 7A1-2 TAFQ TA32 TM2 TAS2 TAG2 TAT2  TBED TAS2 7BF-0 TAB2 TAG:2 TAD-2 TAE-2 TAF2
FBX |7980 7812 7802 TB32 TB42 7852 TBS2 TB12 TBS:2 7892 7BAQ T862 78C2 TB0-2 TBE-2 T6F 2
FOX [79C0 7012 7022 7032 1042 TCS2 7062 7672 T2 7092 TCA< 7682 70C-2 7602 TCE-2 1052
FOX |7900 7D12 7022 7032 TD42 TD62 7062 1002 T06-2 7052 70A2 7082 T0G-2 7002 TOE2 TOF2
FEX |79E0 7E1-2 7E22 TEX2 TEA2 TES2 TES2 TE12  TEB-2 7ES2 TEA2 76B2 TEC? 760-2 7EE-) TEF2
FEX |79 TF1-2 7F22 7F32 P42 7652 TF62 TF12  TF82 TF32 TFAQ IFB2 TFC2 TFD-2 TFE2 TFF2




¢

109%4°
109"
109"
10%4"
109%4°
109"
109"

| 48 (
1 4& (
1 48 (
1 48 (
1 48 (
1 4& (
1 48 (

) -
) -
) -
) -
) -
) -
) -

8 10%° 14& ()-,,-1;0S3K4/ 8 10%4" ! 4& () -
/KPn8 10%14& ()-.8 10%14& ()-,8 ) ove | 48' () a, o El XCBKA/ 8
/KPn8 1094 14& ()-.8 10%4 14& ()-.8 10%4!4& ().1,3 MAR 2003
| /K4 KPN8 1094 14& ()-,8 10% 14& ()-,8 10% !4& ()-,8

'8 1094 14& ()-, (dDKA/ KPn8 109 1 4& ()-,8 10% 14& ()-,8

'8 109 14& ()-.8 1094 148 ()-,8 109 14& ()-,()- 7TAEU T4K4/ 8
'8 109 14& ()-.8 10% !48-%3=. 8

Table 10. on the following pages is an encoding
table for the 14-bit encoder when the state S0 is
active. The arrangement of Table 10 is similar to
Table 9, however, the state is “0” for all of Table 10 -
as indicated at the top of Table 10.



10%1° 1 4& ()-,8 10%4°14& ()-

/ KPnU} ~sS3K4/ 8  10%4° 1 4& ()-, 8
1094 148 ()-,8 10%4 14& ()-,8 10% 14& ()-,/KPn8 10%t !4& ()-

1 2 MAR 2003

, SS3K4

109" 1 4& ()-,8 109 !4& ()-,8 10% !4& ()-,/KPn8 10% !4& ()-,8
1094 1 4& ()-, & ()*0TG 4/ 104" 144104 148 10%4 14& ()-,/KPn8 10% | 4& ()-,8
10941 4& ()-,8 10%4 | 4& ()-, *+: 2VWKt X84/ < 109M M& ()-, < 1098 M& () -, <
, 8 ,109M M& ()- 8 y109M M& ()- 8 $4109M Mg ()-4104" ! 4bB84/ <
, < 1098/ M& () -, < 1098/ M () ~9#2< 109M ME: () -, <

109 Mg () -
1098 M&!
109V
109V

()-
()-
()-
109M M8 () -

I\/&l
I\/&I
I\/&l

,yY984/ < 1098 M&' ()-, < 109 M&' ()-, < 1098 M& ()-,) ?<
10N () yY984/ 59U Wbz 3 TP (). <
State 0 of 14-bi code word for 24725 0,7/7) code

0 1 2 3 4 § b6 1 8 9 A B € D E F
0% [0570 O4ET 0721 263 OAF0 OAFY 0266 0267 @30 (69 (731 (06D G50 0260 Q€ OO6F
01X JOSSE C13 0272 003 OF2 OAF3 Q76 0277 G278 (279 Q2TA Q7B CAIC 0210 QZIE C2iF
02 | 0571 040G 0723 00 CXCC 0435 M6 107 G732 008 733 1028 06C 1020 102€ 10F
03X [(35C 0300 068C 1033 03CD 1035 1036 1097 033C 109 1034 1038 10C 1030 WGE 10
04X | 0572 O4E5 O2F2 03 OAF4 OIFS O2E6 027 U268 2EQ (2FA (2FB (EC O2ED WEE Q2EF
(5K (0354 O4E7 O2F2 OOF3 OAFS OFT OOF6 GOF7  O2F§ WFS QOFA OFB CZFC 2FD OXE (OFF
06X {0573 0308 0639 1063 CGCS 1065 1066 1057 G319 KG9 106A 1068 1GSC 106D 106E 106F
07X | 6358 107 1072 1073 1074 1075 1076 1077 1078 1979 107A 107B #7C 107D 107 107F
08X {0574 (306 O725 OA) 0GC6 O4AS OAAS 1067 O734 A O735 1088 OAAC 108D 1GEE 10F
09X 10356 0307 0685 1093 03C7 1095 1095 1097 (334 3099 1034 1038 105C 1090 105E€ 109F
0AX {0575 034 0727 10A3 COCH 10AS 10AG 10A7 0736 WOAG O737 10AB 10AC 10AD 1OME 10AF
08X | 0354 1081 1082 1083 1084 1085 1085 1087 1683 1089 108A 1088 102C 108D 108E 10BF
0CX | 0576 6302 0633 10C3 €32 10C5 1006 1007 313 #0C3 10CA 10GB 10CC 10CD 10CE 10CF
00X {0052 1001 1002 1003 1004 1005 1006 1007 1008 %09 10DA 1008 16CC 100D 1O 100F
0EX 577 10E1 102 10E3 1064 10E5 106 10E7 10EB ¥GED 10EA 10€B 10EC 10ED 10EE 106F
0FX 110F0 10F1 10F2 10F3 10F4 10F5 10FE 10F7 10F8 10F9 10FA 10FB 10FC 10FD 1FE 10FF
10X | 0578 O4E9 0362 0363 O4F8 O4F9 0065 0367 0358 C%3 036A 0363 0XC 060 O%E OWF
11X J03SF O4EB 0372 0373 O4FA O4FB 0376 @377 0378 €79 QWA (O7B O37C Q370 O7E O37F
12X {0579 008C 0630 1123 GAAC 1125 1126 1127 10 129 1124 1128 1126 112D 112 11F
13X j0350 1131 1132 1133 1y 1138 1% 1y 1138 1139 1134 {138 110 1130 13E U3
14X | 0574 04ED 03E2 03E3 O4FC OFD 03EG 03E7 (GZ8 (9 OOEA 03EB 0320 QIED (GFE GOEF
15X {0358 (MEF 03F2 QOF3 (MFE OJFF Q3FS 03F7 0GF8 CF9 CGFA (3FB (3°C 03FD OGFE (QFF
16X | 0578 1161 1162 1163 1164 1165 1165 1167 HES 119 1164 1168 116C 116D 1155 116F
17X 1970 1t71 1172 1073 2174 4075 U7 N 1178 1173 1974 HIB 117 1170 7€ 117F
18X J057C 0385 0697 1183 C3A5 1185 1186 1@ W17 1133 1184 1188 1180 118D H3E 118F
19X {0357 1191 1182 1183 1194 1195 1% 19 63 118 119 1198 1190 1190 1196 119F
TAXJ0STD 11A1 11A2 11A3 11A HAS 11A6 LIA7 11A3 1A 11AA 11AS 1IAD 1IAD UIAE UIAF
1BX j 1180 1181 1182 1183 1184 1185 1186 U1B7 {188 1129 11BA 1188 1155 11BD 11ZE 11BF
1GX | 0STE 11C1 11C2 11C3 11C4 11C5 11C§ 11C7 HC8 1103 11CA 1108 11CC 11CD 11CE 11CF
10X {1100 1101 1102 1103 1104 1105 1106 3107 1108 110S 110A 1108 11DC 1100 1106 (1DF
1EX {O57F 11E1 (1E2 11E3 WE4 165 UMES WE7  11ER 1433 11EA WEB UEC IED W1EE VIEF
1FX [ 11F0 1IF1 11F2 19F3 11F4 11FS 11F6 11F7 11F8 1178 ViFA UFB 117G 11FD 11FE 1IFF
20K | 0580 (O9E 0729 O4B3 COGE O4BS O4B6 1207 0738 (40 (0 1208 O4SC 1200 12€ 120F
20X |OME (39F 0G9E 1213 038F 1215 1216 1207 G2 1219 214 1218 121C 1210 121 12F
2X |0581 039C 0728 1223 0C 126 126 127 073A 129 (738 128 1220 120 12 12F
23X JOMC 1231 1232 1233 1204 1235 1256 120 128 175 128A 1288 1230 1200 12%¢ 1%9F
24X | 0582 039A 0698 1243 (38A 1245 1246 1247 (1A 1243 124A 1248 124C 124D 1245 1UF
25K [0MA 1251 1252 1250 1250 1255 1266 1T 153 125 254 1258 126C 1250 2% 1%F
2% 0580 1261 1262 1260 1264 165 1266 1267 128 123 128A XB 126C 126 1%E 1%F
X (170 1211 1272 1273 120 05 46 2T A8 12R 12IA B 127 1210 12F 21F
26X (0584 096 0720 1263 0086 1285 126 1287  U3C 1289 O73D 128 126C 1260 1242 128F
K [0466 1291 1202 1293 1294 1295 126 17 128 1230 1A 120 1200 1XD 1XE 1%F
X |0585 12A1 O7F 1209 164 1245 1245 47 OME 1249 O3F 1248 124C 124D 12AE 12AF
28X [1280 1281 1282 1983 1284 1285 1286 1267 1288 1289 1284 1288 126C 1280 12B€ 128F
20K |0586 1201 1262 123 1204 1205 1208 1267 1208 1203 120A 128 120C 120 120 120F
20X {1200 1201 1202 1209 1204 1205 1206 (207 1208 1208 1204 1208 120C 1200 120 120F
26X 10587 1261 1262 1263 12E{ 1265 1266 1267 1288 1285 12EA 1268 126C 126D 12EF 12EF
9FX [12F0 191 1962 1063 VOFU VS (OF6 107 1OFB 1) 12FA UFB 126C 12F0 12FE 12FF
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-, < 109 W& () -, -
-,)?< 109M MK
< 109V V&
< 109M MK
, TUYCcny Y98
< 109V V&
) ?< 109M M&
< 109 ME! ()
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|Al/\l

.- UVZdnyY984/ < 109 M& () -, < 1098 Mg
)-, < 109 M& () -, nyY984/ < 109 M& () -

-,)?< 109V M& ()-, < 109V M&' () -, yY984/ <
< 109 M8 ()-,)?2< 109M M&' () -, <

1090 M8 ()-, < 109 M&' ()-,< 1098 M8 ()-,)?<
, myY984/ < 109M M& ()-, < 1098 M&' ()-, <
)-, < 109 M&' ()257yY984/ < 109M M& () -, <
L) ?2< 109 M&' () -, < 109 M&' () -, 9%NOS] gy Y984/ <

< 109M M& ()-, < 109M M& ()-,)?< 109M M& ()-, <
g{yY984/ < 109M M& ()-,< 109M M& ()-, < 109M M& ()-,)?<

-, < 1098 M& () -, yY984/ < gL WB' (Paxrt QML () -, <

N

2 MAR 200

-,)?< 109 M& () -, < 109 V& () -, TJINXDYYI8A7T< 109 M&' () -, <
< m 7 T
1070 VBT~ ) 7 Siaig b for 3y W () - bvyY984/i<
6 1 2 3 4 5 6 1 8. 9 A B C D E F -

30X | 0588 O3BE 0GSF 1303 QQAE 1305 1306 1307 030F 1309 130A 1308 130C 1300 1€ 1XF
X J034F 1311 1312 1313 1314 1815 1316 1307 1318 1319 131A 131B 131C 1310 1NE WQiF
32 |05B9 1321 1322 1323 1324 1325 132%6 137 1328 1329 1324 1328 132C 1320 1RE 13F
311330 1331 1332 1333 1334 1335 136 139 1338 1339 1334 1398 13C 133D 1€ 13¥F
X JOSBA 1341 1M2 143 134 1345 1346 107 1348 1349 134A 1348 134C 134D 13E 1UF v
350 {1350 1351 1352 1353 1364 1355 1356 139 1358 1359 13SA 1358 135G 135D 135€ 03&F
36X 0588 1361 1362 1363 1364 1365 1368 1367 1368 1359 136A 1368 136C 1360 136E 136F
IX 11900 1971 1372 1313 1304 W75 1376 377 1378 1379 137A 1318 131C 1370 437E 13IF
3X 1058C 1381 1382 1383 1384 1385 1386 1347 1338 1339 138A 1338 134G 1380 138E 13¢F
8% 1300 1391 1392 1399 1394 1335 1% 197 139 1209 1A 1390 1%C 130 1¥E 0¥
JAX [0SBD 13A1 1342 13A3 13M 13A5 13A6 W 1348 1309 13AA 13AB 13AC 134D 13AE 13KF
38X [1380 1381 1382 1383 1384 1385 1386 W& 1388 1389 138A 1388 138C 1380 138t 136F
30X J0sBE 13Ct 1302 13C3 13C4 13CS 1306 137 13C8 1307 19CA 13C8 13CC 13CO 13CE 1XCF
30X | 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 1304 1308 130C 1300 130t 130F
30X |055F 1364 1962 1963 1364 1965 1965 W7 1368 13ED 13EA 13EB 136C 13D WEE WEF
X | 13F0 13F1 132 13F3 13F4 13F5 13F6 137 13F8 13F9 10FA 13FB 13FC 13FD 13FE 13FF
40X |0500 0741 0761 0563 0750 0751 0566 0567 0770 0569 0771 0568 056C 36c 056F
41X {024 0743 0532 0533 0752 0753 0536 0¥ 0538 0539 053A 0538 053C 0530 G 0S¥
X |05D1 0711 0763 1423 0715 1425 1426 1427 0772 1429 0773 W28 142G 1420 W42E W2F
AX {0726 1431 1432 1433 1434 1435 1436 Y7 1438 1439 1434 1438 143C 1430 W3E W¥
44X |0502 0745 05C2 05C3 0754 0755 050 0507 (SCH 0SC9 0SCA 0SCB 0SCC 05CO OSCE 05CF
45X {0728 0747 0SE2 (SE3 0756 (757 0SE6 (SE7 05E8 OSEQ OSEA OSEB OSEC OSED (SEE OSEF
46X 10503 1461 1462 1463 1464 1465 1466 W67 1468 1469 146A 1468 146C 1460 146E 145F
X 1410 1471 1472 4T3 W74 TS WT6 W7 1478 1479 H47A 1478 141C 1470 WIE WIF
4 10554 0712 0765 1483 0716 1485 1486 1487 0774 1489 0775 1488 148C 1480 M4SE 146F
49X 0724 1491 1492 3493 144 1495 1496 1497 1493 1499 148A 1498 149C 1490 V4SE 1497
A [0505 14A1 0767 14A3 14A4 14A5 14A6 WAT 0776 14A9 Q777 14AB 14AC 14AD WAE 14AF
48X 11480 14B1 1482 14B3 1484 14B5 14B6 W87 183 14B9 BA 1488 14BC 14BD WBE 148F
4CX |05D5 14C1 1402 1C3 1404 G5 14C6 1407 14C8 1409 14CA 1408 14CC 14C0 HCE 14CF
4DX {1400 1401 1402 1403 14D4 1405 1406 1407 1408 14D9 14DA 1408 140C 1400 WOE 140F
4EX |0507 14E1 14E2 14E3 14E4 MES WES WET 14€8 14E9 14EA 14EB 14EC 14ED MEE WEF
AFX | WFO (FY 14F2 4F3 W4F4 WS WFG WET UF8 WFY 1FA 14FB V4FC 14FD WFE WFF
50X |0508 0749 -0662 0663 0758 (759 0666 0667 0668 0669 066A 0668 066C 0660 OS6E OG6F
SIX |074C 0748 0532 0533 O75A O7SB 0636 0637 068 0639 O63A 0638 0G3C 0630 OKGE 0S¥
S2X [0509 1521 1522 1523 1524 182§ 1526 157 1528 1529 1524 1528 152C 1520 1RE 182F
53X {1530 1531 1532 1533 1534 1835 1536 15¥/ 1530 1539 1534 1538 150G 1530 SXC 180§ -
50X {0S0A 074D 06C2 06C3 O75C O7SD 0606 CEC7  06C3 0GCO 0GCA 06CB 06CC 06CD GRCE 06CF
56X | 0748 O74F (GE2 OGE3 OTSE O7SF OGEG OGE7 GEB OGED GGEA OGEB GEC GED (KEE (KEF
56X |0508 1561 1562 1560 1564 1565 1566 1547 1568 1569 156A 1568 156C 1560 1SE 156F
STX 1570 1571 1572 1573 1574 105 1576 577 - 178 1579 {57A 1STB 1SIC 17D 1S7E 1SVF
50X |050C 1581 1582 1583 1584 1585 1585 1587 1583 1589 158A 1588 158C 1580 18E 156F
50X | 1590 1591 152 1503 1504 1505 1596 1897 1538 1599 150A 1508 159C 1590 19E 1S%F
SAX 0500 15A1 15A2 15A3 18A4 1SAS 15A5 1SW 1548 15A9 15AA 15AB 15AC 15AD 1SAE 1SAF
56X | 1580 1581 1582 15B3 15B4 1585 1586 1567 1583 1589 158A 158B 158C 1580 1SBE 156F
§CX |050€ 1501 15C2 1563 15C4 105 1606 15C7 1508 1509 5CA 15CB 150C 1CD 15CE 15CF
50X | 1500 1501 1502 1503 1504 1505 1506 1507 1508 1509 150A 1508 150C 15DD 1SOE 1SOF
SEX |050F 1SEY 1SE2 1SE3 1SE4 1SES 1SES 15€7 1SE8 1SEQ 1SEA 15EB {SEC 1SED 1SEE MSEF
§FX | 15F0_15F1 15F2 15F3 1SF4_1SFS 15FS 15F7 15F8 15F9 1SFA 15FB 1SFC 1SFD 1SFE 1SFF




109 M&! () -, < 109 M& () -, < 109 M& () -,) ?< 1098 M& () -, < 109 NEM)
yY984/ < 1098 M8 ()-, < 109 M& ()-,< 1094 M& ()-,)?< 109 M& ( AR 2003
10981 M& () - EFJTA yYo84/< 1094 M ()-, < 109 M& () -
1098 M& ()-.)?< 109M M8 ()-,< 10984 M& ()-, A yY984/ < 10%\/||v&'()-,
10981 ME () - <10%MIV&() 1) ?< 1098 M& () -, < 1090 M8 () -, uY984/ <
1098 M&' () -, < 1098 M& () -, )?< 109 Mg ()-, < 109 Mg ()-, < 1090 M& ()-, !
| I FI G K U984/ < 109 N& ()-,)?< 1090M M&-BF=, < 109 M& () -, < 1090 Mg () -,
1090 M& ()-, KI Ul _1's! 1111984/ < 109 M& ()-,)?< 109 N& () -, < 1090 M ()-
1098 M8 () -, < 1098 M& ()-,!!11111U984/< 1098 M& ()-,) ?< 109 M&' () -
1094 M&: () -, < 109M M&' () -, < 109M M&: () -, ll""F"G‘K"U984/< 1090/ V&' () - )o<
10981 M& ()-, < 10981 M& ()-, < 1098 ) 6 | KU _"s"""" U984 <
1098 M& ()-,)?< 1098 M& () -, < 109%k - <
State 0 of 14-bit code word for 24/25 (0.7/7) code
o1 2 3 4 5 6 71 8 9 A B C D EF -

S0 JOSF0 719 U760 1600 O7T 1606 1606 W0 U776 1609 0779 1608 YG0C %600 160K 16F

61X fOT0C 1611 1612 1613 1614 1615 1616 1617 1618 1619 161A 1618 15IC 161D (61E 161F

eox osFt 1621 068 1620 1624 1625 1626 167 OTA 629 OB 1628 1RG 162D 1G2E 16F

6 | 160 1631 162 1633 16% 1635 1636 167 1638 1639 163A 1638 161G 153D 1% 16F .

64X | 05F2 1641 1642 1643 1644 1645 1646 1647 1648 1649 164A 1648 164C 164D 1G4E WB{F

65X | 1650 1651 652 1653 1654 1655 1656 1687 1658 1659 165A 1658 165C #5650 163 16%F

6K | 05F3 1661 1662 1653 1654 1G5 1666 1667 1658 1669 166A 1638 165C 166D 166E 16F

67 | 1670 1671 1672 1673 16T 1675 1676 6T 1678 1679 167A 1678 160C 161D (GTE 1GTF

66X | 5F4 1651 076D 1680 1684 1625 1636 1667  OVC 163 Q77D 1688 160C 1630 162E 1GHF

6 | 1690 1631 16 1690 1604 695 1696 167 1638 1693 160A 1638 16XC 1630 1RE 16

GA [5F5 16A1 O76F 16A3 16Ad 1645 1646 167 OTVE 169 OTTF 16AB 16%C 16AD 1GAE 1GWF

66 | 1630 1661 1682 1683 1684 1685 1685 1687 1688 16B9 16BA 1688 165C 1600 1S0E 16EF

6cX | 0576 151 162 1603 16C4 16CS 16C5 16C7 1608 1609 16GA 1608 160C 16CD 16CE 16CF

60X | 1600 1801 1602 1608 1604 1605 1606 1607 1608 1609 160A 1608 160G 160D 160€ 160F

65X 0SF7 1661 16E2 16ED 16EA 16E5 165 1657 1668 16E9 16EA 16EB 16EC 15ED ®EE 166F

6 | 1670 16F1 16F2 163 16F4 16F5 16F 16F7  16FB 16F9 16FA 16FB 16°C 16FD IGFE IGFF

70K (0568 1701 1702 1703 1704 1705 1706 §707 1708 1703 170A 1703 170G 1700 17GE {TF

X o 171 M2 M3 e 15 e v 718 19 MA 1B 173G 11D 1TE NIF

T2X |05F9 1721 1122 V723 1724 115 118 42 728 1729 1T2A (188 (7 1720 78 WIE

X130 1731 7R 133 17 1035 1% 1w 1738 1739 174 118 7% 1730 7% ¥

T4X JOSFA 1741 1742 1743 1744 1745 1246 1147 1748 1749 174A 1748 1740 174D 1T4E 17047

75X 1750 1751 4752 1753 1754 1755 1756 17%7 1758 1753 175A 1758 175C 1750 1I5E 1%

76K |05FB 1761 1762 1763 4164 ©165 1166 VST 1768 169 176 W68 (ISC 178D WG NIGF

|70 177 172 \78 ATI8 TS 16 W 1778 1719 \77A 718 {TIC 77D Wie \Iir

76X |SFC 1781 1782 1163 U784 1785 U6 1167 VeS8 (789 176A 1788 176G 178D MEE M

TOX {1790 1791 1792 1793 174 1785 171%6 1797 1798 1799 179A 1798 1720 ww INE 119

TR 10SED 17A1 17A2 1TAY STAL 1TAS 17A6 1TAT 1TA3 (TA3 17AA (7AB \TAC 1TAD TTAE 1IN

72X 1780 1781 1762 W83 11B4 (7BS 1766 WG VB8 V7R 17BA UB8 (7BC 173D 17E WIEF

7CX |0SFE 17C1 17C2 17C3 1G4 17CS 12C8 17C7 17C8 1109 17CA 17C8 17CC 110D e 0ICF

70¢|1700 1701 1702 1706 1704 1705 4706 W07 1208 1709 17DA 1708 170C 7DD 17DE MIF

TEX | 0SFF (7Bt 1762 WIEB TG VES 916 WET  V7E VIEQ W7EA \JEB 17EC VTED WEE UEF

TEXATF0 171 1762 17F3 174 TFS 1IFG UIF7 17F8 17F9 17FA WIFB 17FC 177D IiFE TIFF

S (0670 Gl OTAI 0613 070 0791 616 0617 G7B0 013 O7BI 1808 (GG 1800 W& 1%F

81X |07A4 0783 0764 1813 0792 0793 1816 1817 0765 1819 181A 1818 181C 161D 131E 18IF

82X 0671 Q719 07A3 1823 ONID 1825 4826 1827 0782 189 0783 1828 182C 182D 132C &

g |07A6 1801 1632 1600 16M 185 (8% 1657 1638 19 1G3A 1838 183C 1530 WE BF

8 |0672 0785 0768 1843 OTS4 1S5 1846 1847 OTGA 1849 1BIA 1848 1B(C 184D 1HE WA

85K |O7A8 0787 1852 183 O796 O7ST 1856 1857 1858 1859 1854 1658 185C 185D 1€ 1

85K |0673 1961 1862 1860 18G4 1865 1966 187 1860 186D 186A 1868 186 1560 1

X {1670 W71 1672 13 1G4 WS W6 6T 1878 1819 17A 1478 167C 17D 1T 8

80X | 0674 OT1A O7AS 1863 OTIE 1865 1885 1887 VB4 160 O7BS 1888 168C 128D 1G€ 188F

80X |07AA 1891 182 1690 1804 1695 1856 1807 108 109 18GA 1608 185C 189D 1836 18

BAX| 0575 18A1 Q7A7 140D 1BA 18AS 1A6 1SA7  O7BG 18A0 O7B7 18AB 18AC 1AD 1EAE 1BMF

86X | 1980 195% 1882 1889 13B4 1865 1686 1687 1638 8B 18BA 1488 18BC 162D VEEC BGF

8CK | 0676 18C1 18C2 18C3 18G4 18C5 1605 1807 1408 1809 16CA 18C8 180C 160D 1EE 1&CF

§0% | 1800 18D1 1802 1800 1804 1805 1606 807 14D8 1809 180A 1808 180C 1600 1B0E 180F

86X | 0677 1GE1 1822 16E3 1SEA 18ES (4€6 1857 VGEB 6ED 16EA 18EB 18EC 15D 1EEE 1&EF

SFX 1 18F0 18F1 18F2 18F3 18F4 18F5 18FG 18F7 18F8 18F9 18FA 18FB 18FC 18FD 1E°T 15FF
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)’>< 109 MK ()

< 109V MK

(),

< 10%\/I|\/&()

()

S, U98AT < 109M MEE () -, ) 2< 100M & () -, < 109M ME §)9 k4D 9003
< 1090 MB () -, " " ##DHE#I #U984/ < 1098 M& () -, ) ?< 109V (@- R

< 109 M& ()-. < 1098 M& () -, | #SH] #qi###U984] < 109M ME! () -, ) ?<
1< 109 ME ()-. < 109 M8 ()-,< 1008 N& () -, #its###U984/] <

_1)?< 109 M&' () -, < 1090 M& '() L < 1098 M&' () -

- BHSSBSCSCIUIBA/ < 109M MB ()-.)?< 109M M8 () -, < 10% M&' () -,

-, < 109 M& () -, GSQB[ $0$$ $ 117< 109M M& ()-,)?< 109M M8 () -

- < 109M M& ()-,< 109M M& () -, $$$SSSSUIB4/ < 109M M& () -, ) ?<

< 109 M& ()-. < 109 NE ()-,< 1090 M& () - $$WBO/@/@/¢J984/<

AP Y0YBBRAI84] < 1090 M () -, ) ?< 1098 M’ () , < 1098 M

< 10%\/| VB! () - /&/&/&/&/&/&/&BBAR Qomm‘k\of\@< 1090 M () :

< A i\ = L Q NO/A/ ( )

State 0 of 14-bﬂ emdforMS@?ﬂ)code
o 1 2 3 & 5§ 6 1 & 9 A B C D E F

90X [0678 0789 (7EC 1903 0798 O793 1906 1907 O6E 1909 190A 1908 130C 1900 190E 190F
91X J07CC 0768 1512 1913 O79A 0798 1916 1917 1918 1919 191A 1918 191C 191D 191€ 19(F
X [ 0679 1921 192 1920 1924 125 1926 1T 1928 199 1924 1928 192C 1920 192F 1%F
o | 190 193t 1932 1933 184 165 1936 16%7 198 199 1904 1998 193C 193D 193E 19F
94X {057A 0780 12 143 079C 076D 1946 1847 1948 140 194A 1B 184C 194D 194E 194F
95X |07C8 O78F 1352 1953 O79E O7SF 1956 1857 1958 1950 1954 1958 195C 1950 1956 {05F
96X | 0678 1061 1962 1963 1964 1965 1968 1567 1958 1960 196A 1968 195C 1960 196E 196F
aTX 11970 1974 1972 1973 1974 1975 1976 19T 1978 1979 197A 197B 197C 197D 197 197F
98X | 0670 1981 1552 1983 1984 1585 1986 1887 1983 1580 196A 1988 198C 198D 198 108F
00X 11990 1901 192 1993 1994 1965 1996 1997 193 1999 190A 1998 199C 1960 199E 19%F
AX | 057D 19A1 152 19A3 19A4 19AS 1346 1OM7 1948 19A3 19AA 19AB 19AC 19AD 1GAE 10AF
98X {1980 1981 1982 1983 1964 1985 1366 1987 1988 1989 198A 1988 198G 1980 198E 196F
9CX 10676 16C1 1902 19C3 19C4 16C5 19C6 19C7 1563 1509 19CA 19CB 19CC 19C0 19CE 1CF
90X {1900 1801 1902 1903 1904 1505 1906 1907 1908 1909 190A 1908 190C 190D 190E 190F
9EX JO6TF 19E1 1952 19E) 19E4 1SE5 19E6 19E7 1968 19E9 19EA 19EB 19EC 19€0 19EE 19EF
oFX | 19F0 19F1 16F2 19F3 19F4 1GFS 19FS 187 19F8 19F9 19FA 19FB 19FC 19FD 1FE 19FF
AOX [0680 0718 0749 1AD3 OTIF 1A0S 1A0G 1AO7 0783 1A 0789 1ADB 1AOC 1ADD fAOE IAGF
AIX |OT8C 1A11 1A12 1AI3 1AM 1A SA16 1AV 1A18 1A19 1A1A 1AIB 1AIC 1A1D 1AIE IAFF
A2X | 0681 1A21 G7AB 1A20 1A24 1A25 1A26 1A% 078A 1A% 0788 1A28 1A2C 1A2D ACE 1AXF
A J1A30 1231 142 1A33 1AM 1ATS 1A36 1AW 1A% 1A% 1A3A A8 1AC 1AID 1AJE IAYF
A 10682 1A41 1422 1A43 1A44 IASS A4S AYT 1A TMO 1AM TAB TA4C 1A4D TAME 1MF
£5X [ 1A50 1AST (A2 1AS3 1AS4 1ASS 1AS6 1ASY 1A% 1AS) 1ASA 1ASB 1ASC 1ASD 1ASE 1ASF
A5X 10583 1AB1 1452 1AS3 1AGA 1ASS 1ASS 1AST 1AG8 1ABY 1ASA 1AGB 1ASC 1ASD 1ASE 1AGF
ATX [1AT0 1A71 1472 1AT3 1AT4 1ATS SAT6 1AT7 1A28 1A79 1ATA 1ATB 1A7C 1ATD 1ATE 1ATF
ASX | OGB4 1AS1 O7AD 1AS3 1AB4 1ASS 1AZS iAdr O78C 1A39 0780 1ASB 1ASC 1ASD 1ASE 1ASF
ASX [ 1A90 1491 1A 1A9D 1AS4 1A 1A% 1AS7 18 1A99 1AQA 1A98 1AOC 1ASD 1ASE IASF
AL ] 0585 1AAT O7AF 1AAD 1AM 1AAS TAAS AN 078E 1AAS O7BF 1AAB TAAC TAAD 1AAE TANF
ABX 11A80 1AB1 1AB2 1ABI 1AB4 1ABS 1ABS 1ABY 1ABS 1ABY 1ABA 1ABB 1ABC 1ABD 1ABE 1ABF
ACX | 0686 1ACY 1AC2 1ACS TACA 1ACS 1ACS 1ACT 1AC8 1ACY 1ACA 1ACB 1ACC 1ACD 1ACE IACF
ADX {1ADD 1AD1 1AD2 1AD3 1AD4 1ADS 1ADS 1AD7 1AD8 1AD3 1ADA 1ADB 1ADC TADO 1ADE 1ADF
AEX | 0687 1AEY 1AF2 1AES 1AEL 1AES UAES 1AET 1AES 1AEQ 1AEA 1AEB 1AEC 1AED 1AEE 1AEF
ARX [ IAFO 1AFT 1AF2 1AFS 1AF4 1AFS 1AFS TAFT 1AFS 1AF9 1AFA 1AFB 1AFC 1AFD 1AFE IAFF
BOX | 0668 1801 1802 1603 1B4 1805 1806 1807 1808 1609 1B0A 1B0B 180C 1800 1BOE 1BOF
81X | 1810 1811 1812 1813 1Bi4 1Bi5 1816 1817 1818 1819 1B1A 1BIB 1B1C 1B1D IBIE 1BfF
B2X | 0589 1821 1822 1820 1B24 1B25 1826 1BV 1828 1829 1B2A 1628 162G 1820 1B2E 1B%F
BIX {180 1831 B 1630 {BM 1B35 183 1B 1838 1839 1B3A 1B3B 1B3C 1BID 1BIE 1BYF
BAX [06BA 1841 1B42 1843 1BM 1B4S 1846 1847 1848 1849 1B4A 1B4B 1BAC 1B4D 1B4E 1B4F
BSX | 1850 1851 182 1853 1BS4 1BSS 1856 1857 1858 1850 1BSA 1BSB 1B5C 185D BSE 1BSF
BSX {0688 1861 1862 1863 1864 1BES 1865 1B67 1868 1869 1B6A 1BSB 186C 1BGD 1BSE 1BGF
B7X {1870 1871 1BT2 1673 1B74 1875 1816 1877 1878 1679 167A 1678 187C 1870 1BE 167F
88X [068C 1881 1B%2 1883 1834 B85 18%6 1847 1833 1839 162A 1838 1BSC 1BSD 1BSE 1B4F
BoX | 1890 1891 1B 1893 1B 1B9S 1B8% 1897 1833 189 1B9A 1898 1B9C 1BYD 1BGE 1BSF
BAX | 068D 1BA1 1BA2 1BA3 1BA{ 1BAS 18A 1BA7 18A3 1BA9 1BAA 1BAB 1BAC 1BAD 1BAE 1BAF
BBX [16B0 1BB1 1882 1883 1BB4 1BBS 1885 1BE7 1868 1889 18BA 1888 188G 188D 1BBE 1BBF
BCX | 068E 180t 1BC2 18C3 1BCA 1BCS 1806 18C7 18C8 1809 18CA 18C8 1BCC 18CO 18CE 1BCF
BOX | 1800 18Dt 1802 1803 1BD4 1805 1806 1807 1808 1809 180A 1808 180C 1800 180E 1BOF
BEX | 05BF 18E1 1BE2 1BE3 1BE4 1BES 1BES 1BET 1BES 1BE9 1BEA {BEB 1BEC 1BED 1BEE 1BEF
BFX |18F0 1BF1 1BF2 1BFY 1BF4 1BFS IBF6 1BF 18F8 1BFY 1BFA 1BFB 1BFC 1BFD 1BFE 1BFF




INENEERRIARKAR

(6F1 1E21 O7€B 1E23 1E24 1E25 1E26 1EX
1E30 1E31 1E32 1E33 1EM 1E35 1EX6 EY
06F2 1E1 1642 1EQ3 1EH4 1E4S 1ES 1EQ
1650 1ES1 1E52 1ES3 1ES4 MESS 1ES6 1EW
(6F3 1E6! 1EG2 1EG3 1EGY 1EES 1ESS 1EQ
1E70 1ET1 (€72 1E73 1ET4 1E25 1EVG 1ET7
(6F4 1E81 O7ED 1E83 1EG4 1EES 1EGS 1EQY
1E90 1E91 1EQ 1E 1EG4 1ESS 1E% 1EW7
06F5 1EAT QEF 1EA3 1EM 1EAS 1EAD 1EN
1€B0 1EB! 1EB2 1EB3 1EB4 1EBS 1EBS 1EB7
06F6 1ECY 1ECG2 1EC3 1EC4 1ECS 1ECH IECT
1600 1ED? 1ED2 1ED3 1E4 1EDS 1EDG 1ED7
06F7 1EE1 1EE2 1EE3 EE4 1EES 1EEE 1EE7
1EF0 1EF1 1EF2 1EF3 1EF4 1EFS {EF6 1EFT

109M M& () -, < 109M M& ()-,< 1090 M& ()-,< 10981 M& () - ,A&E&O&Q&N[a& 8&8dDB4/ ) ?<
1098 M& ()-, < 1098 M& ()-, < 1098 M& ()-, < 1098 M& ()-, < 109 %} AER 2003
1090 M& () -, R&&&&&E&zZ: 84/ ) < 1098 M& ()-, < 1098 M& ()-, < 1098 M& () -
1098 M& (Y-, < 1098 M& () -, ) ?&&&& ' B' 2Z: 84/)< 1098 M& ()-, < 1098 M& ()-
1090 M& ()-. < 1098 M& ()-,< 109 M& ()-,)?B C G Q [' o' ' 2Z: 84/) <
10964 M& () -, < 109 M ()-, < 109 M& ()-, < 100M M& () -, <
1000 ME ()-,) 7' ' ' 2Z2: 84/) < 109 M ()=,% 1000 ME () -, < 1098 ME! () -,
1090 M& ()-,< 1098 M& ()-,)?" """ ((>(2Z: 84/)< 109M M& ()-, < 1090 M& () -
10981 M& () -, < 10981 M& ()-, < 109 -102 zZ:84/)<
109 M () -, < 1090 M () -, < 109 M () < 109 M () -
1098 M& () -, ) ?( (| -y 4304
109M M&' () -, < 10§84 M&' () -
1098 M& () -, < 10%av MR i a Z: &
0, ! -
1094 M () -, < 10 @% % 763 1012 1C13 Q7D2 0703 lCIG 1c1 1G18 1C18 1CIA ICIB 1C1C 1C1D 1CIE 1CIF -
CoX |0601 1021 O7ED 1CZ3 1C24 1C25 1C26 1027 O7F2 1C28 O7F3 1C2B 102G 1020 1C2€E ICH
G |1C30 1031 10% 1633 1C34 1C35 1C% 17 1C38 1C29 1CMA 1C3B 1C3C 1030 1C3E IC¥
CAX | 0602 Q7CS 1C42 1043 0704 0705 1CA6 147 1C48 1C49 1C4A 1C4B 1CAC 1C4D 1CAE IC4F
o5t |07EA 0767 152 1053 0706 G707 1056 107 1CS8 109 1CSA 1CSB 1GSC 1C5D 1CSE 1CSF
0K J0608 1061 1C82 10683 1064 1065 1086 1067 188 1069 1CBA 1088 106C 108D 106E 1CEF
C7X [1CT0 1074 1G72 1C73 1CT4 1C75 1C76 177 1C78 1C79 1CTA 1G7B 1C7C 1CTD 1CTE 1CTF
CBX |06D4 1CH O7ES 1038 1084 1085 1086 1C7  OF4 1080 OTFS 1C8B 1CHC 1C8D ICSE 1CHF
O3 (1050 1081 1632 1033 1034 10%5 1096 1007 1094 1099 1C9A 1096 1CSC 103D 109E 1COF
ONX}06D5 1CA1 O7E7 1CAD 1CAA 1CAS 1CAS 1CAT  (TFS 1CAS O7F7 1CAB 1CAG 1CAD 1CAE 1CAF
cax|1CB0 1C81 1CB2 1083 1CB4 I1CBS 1086 1CB7  1CBS 1089 1CBA 1088 1CBC 1CBD 1CBE 1C8F
COX|0606 10C1 1002 10C3 1CCA 10C5 1008 1067 10C8 1009 10CA 1CCB 1CCC 10CD 10CE 10CF
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Table 11 (Part 3 of 6)
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67X | 2670 %671 2672 73 BU B7TS %76 %7 %78 %19 XA K18 %IC 2670 HIE %I
68X {00F¢ 2631 OFSD 2683 2634 2685 2685 2687 OF7C 280 CFID 238 265C 2680 268F 264F
63X {2690 2691 262 XN XU 265 26% 2697 2693 2699 2604 298 2690 2690 209E %
SAY [00FS 26A1 OFSF 26A 26AMl 26AS 26A5 26A7  (FTE 26AQ OFTF A8 26AC 28AD AE %AF
68X | 2680 2681 2682 2683 26B4 2685 2686 2667 2688 2689 25BA %8B 26BC 268D 28E 28F
60X |00Fs 2601 2602 2%6C3 2604 26CS 2605 %CT %08 2609 26CA %C8 260C 26CO 2CE %CF
60X 2600 2601 2602 2608 2604 2605 2606 2607 %08 2609 260A 208 260C 2600 250€ 260F
6EX |0OFT 26E1 2662 26E3 26E4 %6E5 2066 26E7 %EY 26E9 2EA 2%EB 26EC 26ED 265E 26EF
BFX | 26F0 26F1 26F2 26F3 26F4 26F5 26F6 %F7 20F8 2659 26FA 2FB 26FC 26FD 26FE 26FF
70X |0DF8 2701 2702 2103 2104 2705 2706 2107 2008 29 270A 2008 270C 2700 2706 210F
nxlane ang 22 M3 U WS M6 A9 M8 2M9 2MA B 211C 2D 2ME MIF
T |00F9 212t 22 WA U A4B A% AA 128 218 22A TB N M0 WE MF
iz an 70 00 a¥ 0B TS AN AW N0 WM 7B AW M0 MWE 0F
74X |0DFA 2741 2142 2143 2144 NS 2146 W4T 2148 2149 24A TMB 274C 274D 2UE 2M4F
75K | 2750 2151 @S2 1S3 2TH 9785 2156 27ST 2058 2759 2MSA UB 2150 WD 2USE 2SF
76X |00FB 2761 2762 2769 2764 2765 205 2161 2068 2769 276A 2068 276C 206D 276E 206F
TIX |20 2 a2 M3 2 TS 216 4 T8 219 2MA B 27IC 2D 2ME A
76X 006G 281 2782 2783 2184 2785 2786 2787 2188 2763 278A 2788 278C 278D 2TiE 206F
19X | 210 2791 212 NS U NG A% 797 198 2199 2734 298 2790 2790 276 2OF
TAX [0OFD ZTA1 27A2 TA3 ZTM 21A5 2105 TN 21A8 79 2TAA 21AB 27AC 2TAD 21AE 2IAF
78X | 2160 2781 2782 2783 27B4 2785 2786 2787 2788 2789 27BA 2788 278C 278D 9762 276F
10X |00FE 27C1 27C2 21C3 2CA 21C§ 2106 21CT  21C8 21C3 2ICA Z1CB 27CC 271CO 21CE 21CF
70X | 2700 2701 2702 2703 2704 2705 2706 2707 2108 2709 270A 2708 270C 2700 2706 210F
7EX {0OFF 27E% 2TE2 21E3 27E4 27ES 2766 27E7 20E8 27ES 27EA 27E8 2TEC 21ED 27EE 27EF
76X | 21F0 2IFL 2TF2 2TF3 2TF4 2TFS 20F6 2UFT 20F8 2TF9 ZIFA 21FB 2TFC 21FD 27FE 27FF
80X JOET0 OF81 OFAT OFQ3 OFS0 OF91 OE05 OEO7 OFB0 OE0S OFB! OEOB OEOC OEOD OECE OEOF
81X | OFE8 OFR) OFE2 2813 OFS2 OFS3 2816 2817 0F84 2819 281A 2818 281C 2610 281 28IF
82X {0ET1 OE21 OFA3 OE23 0€2{ 0E25 0E2 OEZ? 0FB2 OE29 OFB3 OF28 OE2C 0E2D OE2E OF2F
BIX [OFAS 2831 2832 2833 2834 2835 2835 28%7 B8 283 2 258 283C 230 28 28¥F
84X |0ET2 OFGS OFA2 2843 OF94 OFSS 2815 2847 OFAM 284 284A 788 284C 284D 284 284F
85X JOFBA (FG7 2850 2853 OF%G (F9T 2856 8% 2850 2859 265A 238 285C 2850 285€ 285F
86X |0E73 2861 2862 2663 2864 2665 2856 2667 2868 2659 285A 2868 286C 286D 286E 286F
87X | 2870 2811 2872 673 /U IS 286 AT . XMW 819 AT A7 IBIC WD 287 AF
88X |0E74 QEO1 OFAS OE33 OEQ4 0ESS 0596 OE97 0FB4 OESQ OFBS 0£98 OESC 0E9D OESE OE9F
80X |0F8C 2891 2602 2893 2804 2895 28%5 2897 2838 269 260 258 289C 290 289E 29F
8AX |0E7S OF61 OFAT OEG3 OE64 0E6S 065 (EE7 OFBS OF69 OFB7 OE:8 CEGC 0ESD OEGE OESF
86X |2880 2881 2882 28B3 2884 2685 2886 2867 288 2889 26BA 2688 288C 2680 28BE 266F
8CX |0E76 2801 28C2 28C3 25C4 2805 28C8. #8C7 2808 2800 28CA 2808 28CC 28CD 28CE 28CF
80X |2800 2801 2802 2800 2804 2805 2806 2307 208 2809 280A 2808 2£0C 280D 28D 280F
8EX |0ET 2861 2882 263 28E( 2MES 2866 28E7 268 28E9 26EA 2658 28EC 28ED 28EE 266F
8FX |28F0 26F1 20F2 26F) 28F4 265 28F5 2877 2F8 28F9 2FA 2678 28FC 2FD 28FE 2FF

109" & () - #,

109" & () - #,
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4

10%" & () - #,

109" & ()-#,' UF}f~fff

10%=" & ()-#,"

10%" & ()-#,

10%" & ()-#,|9}ggggggghL, 4 10%" & ()-#,
10%" & ()-#gq. 10%" & ()-#,' g¥h&h, hsh{ h| hheG+4

Table 11 (Part 4 of €)

State 1 of 14-bd code word for 24725 (0,7/7) code

10%" & ()-#,eeee' f(f,fUNL, 4 10%

1096" & () - #,
109" & () - #,

109" & () - #,
109" & () - #,

1096" & () - #,

109" & () - #,

10%" & () - #,
109%" & () - #,

R R L R B
e T e e PP PR EL R L
R5987985837020622222225790995323 8820853 EARME
RSB EHSRNREEE Ry EogIoUR sy SILE R EREERRLREE
REREZRESREIAEAREEZ832250902090532 R ARERAIHRALE
FENATAAsAAZANARAEIE3I395E3La3T R A ARSATARHENR
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SR RRRRR PEREERPRC LR PP IEPHEERR SRR R EEEEEEEE R
BENREBERRRRIRRRERES533 8 3EEE3 R |jroRR2E R a8 L,
52EEsEEREECRERL AT EI998509898385 500N ERBEERUTEE
CEEEE NI T EET D CEFEEEEEEEEE LD L L LR
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109" & ()-#, 109%"& ()-#,' 10%"& ()-# hhhhhh% eE+4 10%"& () -

109" & ()-#, 109%"& ()-#, 109%"& ()-# '- 109%"& ()-#, ’ 2 MAR 200
109" & ()-# % & *iRiyiziiihL, 4 109%"& ()-# 109%"& ()-# ' 10% &M)-#Z 3
109" & ()-#, 109%="& ()-# 'iiiii%&,jeGrd 109%"& ()-# ' 109%"& ()-#,
109" & ()-#, 109%"& ()-#' 10%"& ()-# ,iSi{jlijjjeE+4 10%"& ()-

10%" & ()-#, 10%"& ()-#, 10%"& ()-#gse 10%"& ()-#,

109" & ()-#,jjjj' k(k, KTKhL, 4 109" & ()- #,

Table 11 (Part 5 of 6)

Stala 1 of 14-bl code word for 24/25 (0,7/7) code

6 1 2 3 4 § 6 1 8 9 A B C D E f
C0X {0EDO OFC1 OFEY OFE2 OFDO OFDT 2006 2CU7 OFF0 2C09 OFF1 2008 200C 2000 200E 206F -
C1X |OFE8 OFC3 2C12 2013 OFD2 OFDY 2016 2617 2018 2619 2014 2618 2C1C 2610 A€ 2GIF
C2X [OEO1 2C2f OFE3 2023 2004 2025 2026 2627 OFF2 2029 (OFF3 2028 2020 2C20 2E 20
CIX |2C30 2031 202 2030 20U 203 A% 200 203 2039 203 2038 20C 203D 20 0¥
C4X [0ED2 OFCS 2CR2 2043 OFD4 OFDS 2046 247 2048 2049 2C4A 2048 204C 204D 2C4E 2G4F
CSX |OFEA OFC7 2052 2083 OFDS OFD7 2056 2C%7 2058 2059 20SA 2058 2CSC 205D 205 2CoF -
CEX |0ED3 2061 2062 2063 2054 2085 2066 2067 2058 2069 206A 2058 206C 2060 206€ 2CeF
C7X |2C70 2C7¢ 2C72 2073 204 2075 2076 2077 278 2079 2C7A 2078 2C7C 2C70 2G7E 2C7F
C8X J0ED4 2C81 OFES 2083 20 2085 2085 2087 OFF4 2089 OFFS 2088 2C8C 2C80 286 2C8F
02X 2090 2081 2022 2093 204 20%5 20% 2097 2038 2099 2094 2098 2C9C 209D 20%€ 20%F
CAX |0EDS 2CA1 OFEZ 2CA3 2CM 2CAS 2CA5 2CA7 OFFG 2CA9 OFF7 2CAB 2CAC 2GAD 2CAE 20N
C8X ]2080 2C81 2C82 2080 2084 2085.2085 2087 2088 2089 208A 2088 2CBC 2080 2088 2C8F
CCX {0606 20C1 2002 2003 2004 20C5 2008 2007 2CC8 2009 20CA 20C8 2CCC 2CCD 20CE 20CF
COX [2C00 2C0§ 2C02 2003 2004 2005 2006 2607 2008 2C09 2C0A 2008 2C0C 20D 2006 2C0F
CEX |0ED7 2CE1 2CE2 20E3 20E4 20€5 206 2CE7 20E8 20£9 2CEA 20EB 2CEC 2CED 2CEE 2CEF
CFX {2CF0 2CF1 2CF2 (F3 2CF4 2CFS 20F6 2CF7 2CF§ 2CF9 2CFA XCFB 2CFC 2CFD 2CFE 2CFF
00X JOED OFCO 2002 2003 OFD8 OFD9 2006 2007 2008 2009 2004 2008 200C 2000 200€ 200F
DIX |OFEC 0FCB 2012 2013 OFDA OFDB 2016 2017 2018 2019 201A 2018 201C 2010 201E 204F
02X JOED9 2021 2022 2023 2004 2025 2026 2027 2028 2023 2024 2028 202C 2020 2[NE 200F
03X [2030 2031 2032 2099 2034 2035 2006 2097 2038 2039 203A 2038 203C 203D 200E 2D3F
DX [0EDA OFCD 2042 2043 OFDC OFDD 2046 2047 2048 2049 204A 2048 2D4C 204D 20{E 204F
DSX [OFEE OFCF 2052 2083 OFDE OFDF 2056 2057 2038 2059 205A 2058 205C 2050 206E 205
DEX |0EOB 2061 2062 2063 2D&4 2065 2086 2067 2088 2069 206A 2068 206C 206D 205 2DoF
07X {2070 2071 2072 2073 204 2075 2076 20T 2078 2079 207A 2078 207C 2070 201E 2DIF
08X J0EOC 2081 2082 2063 2D34 2085 2086 2087 2088 2089 2084 2048 2DC 208D 2NE 208F
03X {2090 2091 20 2093 2094 2085 2N%6 2097 2098 2099 209A 2098 209C 2030 204 205F
DAX |0EDD 2DA1 20A2 2DA3 20A4 20A5 20A6 2047 20A83 20A9 20AA Z0AB 20AC 20AD 2DAE 20AF
DBX |2080 2081 2082 2083 2084 2085 2086 2087 2083 2089 20BA 2088 208C 208D 206 2DEF
DCX |0EDE 20C1 20C2 20C3 20C4 20C5 20C5 20C7 2DC8 2009 20CA 20C8 20CC 20C0 20CE 20CF
00X 12000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2004 2008 200C 2000 200E 200F
DEX | 0EOF 20€1 20€2 20€3 20E4 20E5 2DE6 20€7 20E8 20E9 20EA 20€B 20EC 20ED 20<E 20EF
DFX |20F0 20F1 20F2 20F3 20F4 20F5 20F6 207 20F8 20F3 20FA 20FB 20FC 20FD 207t 20FF
EOX JOEFO OFE4 OFEQ 2803 2EM4 2E05 2606 2607 OFF8 2E09 OFF9 2608 260C 2600 26CE 2€0F
E1X {2610 2611 2E12 2613 2EW 2615 216 2EV 2E18 2E19 2E1A 2618 2EIC 2E1D 2€1E 2€WF
E2X {OEF1 2621 OFEB 2623 2EM 2625 2626 2€27 OFFA 2629 OFFB 2E28 2E2C 2620 26 2€2F
EAX | 2E%0 2€31 2E% 26X} 2EM 2635 2636 2N 2£3 2E33 2E3A 2638 2E3C 2E30 26k 2€E¥
E4X {0EF2 2641 2E42 2643 2R 2E(5 2EM6 2E07 2648 %49 2EAA 2E4B 2EAC 274D A AN
ESX | 2650 2E51 2E52 2E53 2ES4 2685 2656 2EW 2E58 2E59 2ESA 2658 265C 265D 265E 2ESF
E6X |OEF3 2661 2€62 2663 2E6{ 2E65 2E6 267 2E68 2669 2ESA 2668 2E6C 2E6D 266E 2EKF
E7X |2E70 2671 2E72 2673 2674 2675 2E16 2EM 2E78 2673 2ETA 2618 2E1C 267D 27T 2ETF
ESX {OEF4 2E81 OFED 2683 2€8¢ 2E6S 286 2687 . OFFC 2E69 OFFD 2688 2€8C 2680 2EEE 2E8F
EOX | 2€90 2691 2EQ XN 26U 6% %D 267 €9 2699 2E9A 2698 209C 2EQD 26€ 26K
EAX [0EFS 2EA1 OFEF 2EA3 2EAM 2EAS 2EAS 2EA OFFE 2EAS OFFF 2EAB 2EAC 2EAD 2EAE 2EAF
EBX |2€60 2EB{ 2EB2 2EBJ 2EB4 2EBS 26BS 2EE7 2EBS 2EB9 2EBA 268 2EBC 2EBD 2EEE 2€BF
ECX | 0EF6 2EC1 2EC2 2EC3 2ECA 2ECS 2EQ6 26C7 25C8 2ECY ZECA 2608 2ECC 26CD 2ECE 2ECF
EOX |2ED0 2E01 2€02 2E03 2ED4 2ED5 2E06 2607 2ED8 2EDJ 2EDA 2EDB 2EDC 2EDO 2E0E 260F
EEX | 0EF7 2EEY 2EE2 2EE3 2BEM 2EE5 2EEG 2EE! 2EEB 2EE9 2FEA 2EEB 2BEC 2EED 2EEE 2EEF
EFX | 2EF0 2EF1 2EF2 2EF3 2EF4 2EFS 2EF6 2€F7 2EF8 2€F9 2EFA 2EFB 2EFC 2EFD 2EFE 2EFF




10%" & ()-#,' 10%"& ()-#, 10%"& ()-#, 10%"& ()-#, ' Tk| k}kkkkkeE, 4
10%" & 10%"& ()-#, 109%"& ()-#, 10%"& ()-#, 10%"& ()-#, MAR 2003
109" & ()-# KKKKI'1(1,1fH 4 109%"& ()-#' 10%"& ()-# 10% l%
109%" & ()-#, 10%"& ()-#, ',ITlzI{III1eE 4 10%"& () 10%"& ()-#,

10%" & ()-# 10%"& ()-# ' 10%"& ()-# 10%"& ()-# 1111 $nder) nPhL, 4
109" & ()-#, 109%"& ()-#' 109%"& ()-#,  109%"& ()-#,

109%=" & ()-#,' Pmxnyn} mmmmeG+4 ~66-

Table 11 (Part 6 of 6)

State 1 of 14-bit coda word for 24125 (0,717} code . -
0 1 2 3 4 5 & 1 8 9 A B C D E F
FOX [OEF8 2F01 2602 2F03 2FO4 2F05 2F06 2FO07 2F08 2F09 2F0A 2F0B 2FOC 2FOD 2FOE 2FOF
FIX [2F10 2711 12 2F13 2FUd 15 2F16 217 218 2F19 2FIA 2F1B 2FIC 2FID 2FIE 2FF
FX JOEF9 2F2t X2 ¥23 U ¥ FB ¥ *B FN XA FB X 0 FE FF .
FOX J2F30 2FS1 P OFR FU 235 2% XFH B FN U FB FU IO FIE X
FiX |0EFA 2F41 2FQ FU3 2FU 2F4S 2F4 2FAT 48 249 XA B 2FAC 2F4D 2FIE XFIF
FSX |2FS0 2FS1 2FS2 253 2FS4 2FS5 2FSH oFSY oFS8 59 FSA 2FS0 2FSC 2FSD 2FSE FFF
FGX |OEFB 261 2F62 263 2F64 2F6S 2F65 2FET 2F3 269 2F6A 2F68 2F6C 2F6D 2FGE 2F6F
FIX | 270 71 212 273 N 15 T8 *TT 78 T KA 18 FIC 2FI0 2IE FTF
FaX |0EFC 2F8t 2782 283 2FB4 2FBS 2F85 OFE7 o83 89 28A 88 2F8C 2780 2FEE 2FEF
FOX |2F% 2F91 2R #9 FH 295 F% XN % FN FN FB 2FIC 279D AFIE 2FF
FAX JOEFD &A1 A2 FAY M XAS 2FA5 HN FAB 2K A FAB IFAC 2FAD 2FAE ZFAF
FBX {2FB0 2FB1 2FB2 B3 2FBd 2FBS 2FBG 2FBY 2FBS 2FB9 2FBA 2FBB 2FBC 2FBD 2FBE 2FBF
FCX |0EFE 2FCY 2FC2 2FC3 2FCA 2FCS 2FCS 2FCT  2FCB 2FC9 2FCA 2FCB 2FCC 2FCD 2FCE 2FCF
FOX |2FD0 2FD1 2702 D3 2FD4 205 2FD6 2FD7  2FDS 2709 2FDA 2FDA 2FDC 2FDOD 2FOE 2FDF
FEX |0EFF 2FE1 2FE2 #E3 2FE4 FES 2FEG 2FE7  2FEB 2FE9 2FEA 2FEB 2FEC 2FED 2FEE EF
FFX | 2FFQ 2FF1 2F2 #F) 2FFL FF5 OFF6 oFFT oFF8 FFQ FFA 2FFB 2FFC 2FFD 2FFE 2FFF
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n ! —# 100/(F &() ) (yn&l()-#, i
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4 iggg"gEgg- 109" & () - #, 10% ()
n'n' nOnwnekE+

hiL, 4 10%"& ()-#, 10%"‘;"0%3 (?) MAR 200
nr () 10%=" & () - #, wnxn| g ()-F 1 ofto 0N9V°m~geG+4oo" peE+4
lover s (-4 Tovers SO T s S A g () s Oy
i%% @0 v Ok 10sa Ok e O
Table 12 below jig an encoding table for the 14.
bit €ncoder whep the state 82 is active The
arrangement of Table 12 jig Similar to Tables 10 11,
In Table 12, the Btate 82 ig indicateg at the top of
5 the table to pe active.
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109" & () -#, ' ppppp" g#q’ qeG+4 109" & () - #,

10%=" & ()-#,"
10%=" & () - #,

qqqq" r #r $r % &r hl\/@s 10=" 10—"
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109" & () - #,
10%" & ()-#,' 10%"& ()-#,
109R R& ()-, 109R R& ()-

Table 12 (Part 1 of 6)

Stale 2 of 14-bft code word for 24725 {0,7/7) code

5§§§§E§§§§§§§§§§‘

0 1 2 3 4 5 6 1 8 9 A B C D E F
0370 GSE1 0821 0882 0GF0 08F1 0B06 0BU 0830 0969 0831 0068 0%C 036D CISE 0%6F
0833 09E3 0A4D 3013 06F2 OSF3 3016 3017 02F 3018 W01A 1B 01C W10 WIE WIF
0971 0822 0823 3020 OMB 3025 3026 37 0832 2029 0833 3028 3®C 3020 3026 302F
OAF 2031 3032 3033 034 3035 0% 3067 3098 3039 303A 3008 3C 3030 NE N3F
0972 0SE5 0ASD 2043 08F4 OSF5 3046 3047 034F 3049 304A 3048 304C 304D JME 04F
0B8A 03E7 3052 3053 OSF6 QOSF7 3055 3057 3058 059 305A 3068 305C 3050 N5E 05F
0973 061 3062 3063 3064 65 066 3067 3068 3069 J06A 3068 306C 3060 06E 306F
070 71 072 073 WM 75 N6 AN 3078 3079 3TA 78 07C N70 AVE AU
0974 0842 0825 3083 0ASB 085 3086 3087 0834 3089 0835 3088 308C 3060 30E 08F
OASE 2091 3092 3093 094 3095 0% 3 03B 3099 9A 3098 309C 90 309 30F
0975 A1 0B27 30A3 30M 30AS 2046 W 0836 30A9 0B37 HAB J0AC 30AD HAE 3AF
3080 %081 3082 3083 3084 3085 3086 3087 3083 3089 30BA 5088 30BC 3080 306E 08F
0976 C1 30C2 30C3 30C4 C5 NC6 C7 30C3 3009 0CA 30CB 30CC CO ACE ACF
3000 001 002 3009 3004 3005 006 3007 3008 3009 3004, 3008 300C 3000 300E 00F
0977 XE1 30E2 XEI 0E4 NES XE6 0E7 30E8 30EQ 30EA 30EB 30EC HED JEE NEF

30F0 30F1 30F2 30F3 30F4 30FS S0F6 30F7 30F8 J0F9 30FA 30FB 30FC MOFD 30FE 30FF
10X J0978 CEES OAID 3103 08F8 (6F9 3108 3107 036F 3109 310A 3108 310C 3100 3MQE M0OF
11X 1088C 03€8 3112 3113 08FA (3FB 3116 3117 3118 3119 3M1A 3118 3NC 1D JUE MF
12010979 3121 312 AW N NH % NI 3128 3129 312A 3128 312C 312D 312
13X ]3130 3131 3R N} U ANB B IW 313 3139 313A 3138 AIC A0 313E INF
14X | 0974 (25D 3142 3143 Q8FC 08FD 316 3147 3148 3149 J14A 3148 314C 314D 314E NF
15X |0B8S 0GEF 3152 3153 OBFE O3FF 316 317 3188 3159 315A 3158 IEC 35D 3SE JSF
16X | 0978 3161 3162 3163 3164 3165 3166 3167 3168 3169 316A 3168 316C 160 316E NGF
X370 %70 372 373 4 N5 AW AT 3178 3179 317A 378 317C UMD VE
18X {097C 3131 3182 2183 3184 3185 3186 3147 3188 3183 318A 3188 318C 318D IMBE 316F
19X J3190 3191 3192 31X NH 9195 1% Y 3198 3199 319A 3198 319C U190 319 NOF
TAX | 097D 3141 31A2 31A3 31A4 31AS J1A5 JIA7 31A8 31A9 31AA 31AB 31AC 31AD JIAE 31AF
18X | 3180 3131 3182 31B3 3184 31BS 31B6 3187 3183 3169 31BA 3188 31BC 318D 31BE 31BF
1CX [097E 31C1 212 31C3 31C4 31CS 3106 31C7 31C8 3109 31CA 3108 31CC 31CO 1CE JCF
10X [3100 3101 3102 3103 3104 3105 3106 3107 3108 3109 310A 3108 310C 3100 310E 10F
1EX [097F 311 Q(E2 $1E3 JMEA JES JEG JMEV 31E8 JME9 3M1EA 31EB J1EC 31ED JMEE NEF
1FX [31F0 3171 31F2 91F3 31F4 31FS 31F6 31F7 31F8 31F9 31FA 31FB 31FC S1FD 31FE 3IFF
20X 10980 0824 0829 %00 0AIB 3205 306 1O 0833 3203 083 308 3AC 300 3ANE 3ANF
20X JOAIF 2211 3212 33 M4 S RI6 217 3218 3219 3214 118 RIC 210 2NE RAF
2% |0381 321 0828 323 324 35 W6 W 083A 8229 0838 328 32C 30 IVE 3
2X [0 281 2 W RY 2 R W 23 3239 2BA 3238 23C 3930 3NE ¥
22X | 0982 341 42 U3 M4 G N6 14 248 3243 A 4B UC 34D 3UE WP
26X |3250 3251 2% 253 64 N8 N 1§ 268 159 N5A 168 5C W50 NSE N6F
26X 0983 26! 3062 3269 3064 265 66 67 38 369 XA 368 36C 360 326E 6F
% | %0 2 XT3 4 WIS w6 wn 278 1N WA 208 WIC N0 U WF
20X 0984 2081 0B20 8283 3284 3285 3285 87 "083C 3289 083D 3268 326C X80 326E N6F
QX |30 3B RN 2 NVU NG 16 WY 2N 2N A W0 90 N0 INWE IAF
20X | 0985 Z2A1 0B2F S2A) 22M A5 345 A7 (B3E 3249 0B3F RAB RAC 3AD 32AE RAF
28X | 280 2Bt B2 3283 B4 N85 266 B 3283 B9 32BA 3288 2BC 1BD BE XBF
20X | 986 3201 3202 3203 3204 %05 06 27 3208 3209 NCA 3208 320C 00 32CE CF
20X | 200 2201 3002 %203 204 R05 8206 2207 3208 3209 220A 3208 320C %00 320E 20F
25X {0987 %21 3262 LE3 64 WES NES NET 3268 369 REA 6B WEC NED JNEE NEF
UX | RF0 JF1 JF2 32F3 QF4 NFS RF6 3FT 3F8 3F9 BFA NFB NFC NFD JFE NFF




AR 2003

A== A Z .

TN Z

2 5= mwm BN I P e T e R PR PP R PR T PP EFEETE
$3% STF 3O, [BlyzusyusEYEEEEYY Y YL
=& "23 =z 238938880838 859995593985993933058500302R993R30A0
23 TP L[ elEssEdnEEREREEgRESEaYEsaateecUERsnuNRNRIURRARES
CyooS S S pell-|gE8E8EERE2E A5 ES82522598 mmmmmmwmmﬁmﬁmm 598
T e Ammmmmmmmmmmmmmmwwmmwmmmmmum:wwwmmw&mmwwmwmmmmwm
T mmmmm%wwmmg 2588808889300808 373 9953230050535003005803008R0
mmﬁﬁ,mmwmm%w,mmmmmmmmmwmmmmwwwmmmmmmmmmmwmmmwmmmwmmmmmwmmmm?
- wn g [ o

1 @O o~ 1 4= 1 O 1

mww-_,wmh_, za _..m7 EEEEE L EEE LR CELERELEEEE LR L PR EEEEELELEEE
mmwoﬁwoﬂw@wsmmmmmmmmmmmmmmmmmmmﬁmmmmmmmmmwmwmﬁwmmﬁmwmmmm
Nt s e e L T R EL L EE L R TR LR LB BV EEET L ELE D
ERE T ot BEEREEEEREEELEECE R R R R PR ERER R EEREEEEEEERRERE
N3 EN552°97 ez rgaRERA3RRE9H3E92799599383595REA3RERARRERAE
N e N P L L L L e EE LR b EE L R LR EPEEEEREEE
mwwwwwwwmwwm -|s5a558AERAEEAERAEET2885293505958800TEEEA3ARERAE
R Ry SRR -|258850208 9850|3355 0385595355R0 5550545555885 54¢
e R I EEEE L EE EEE E L EER AR L R PR G R E LR EEE R LD
Olllﬂlllulllw )

— ()] > LL

P EEEEEEEEEE

SEEZTETEEITERY

3888838988839 89



109R! R& (
109R! R& (
109R! R& (
109R! R& (
109R! R& (
109R! R& (
109R! R& (
109R! R& (
109R! R& (
109R! R& (
109R! R& (
109R! R& (

)
)=
)=
)=
)
)=
)=
)=
)
)=
g-,
109R! R&' () -,

10%R R&' () -, " wwwwxCxDxHxeG+3 10%R! R&' ()-,' 109R! R&.
10 R& ()-," 109 R& () -, HxpxxxxxxeE+3 10%R! R& ()-1
IR RE ()-, 10ORR& ()-,"'- 109 R& () -,
xxxXyByCyGyoyhL, 3 109 R& ()-, 10%R R& ()-,' 109%R R&
109 R& () -, "' oyyyyyyyyeGt3 10 R& ()-,"' 109 R& ()

109R R& () -,

100K R& ()

109R R& ()-, 109R R& ()-,' -TY00R R& () -,

zzzzzzz{hL, 3 10%R R& () -,

109R R& () -,

109R! R& () -,

( _
?MARzoos
()-,

-,Y¥zAzBzFznzzeE+3 109R! R& () -

109RI R& ()-,' {?{@D{1 {{{{eG+3 109R R& ()-,' 109RI R& ()-,
109R R& ()-,' 109R! R& fabld i0{ {(PareEF2A MR RE () -
109RLRR (o 100RAIRR (- T =000 W

<| ={ALi | | [ || hL, 3 Staeomi1tcodyword brRd®@IRLE) -, © 109R R& [) -,

1R RE () -2 B Y. 1513 eGr3 10%IRA (P- . C 100 RE [)-,
60X [09F0 0BAA 0660 3603 %04 %05 %606 %07 0BT6 303 0B73 3608 360G 600 M0 360F
61X | 3610 3611 3612 %13 BY Bis B16 BN 3618 %19 61A 3618 I61C B6ID BIE BIF -
62X |00F1 3621 0GB 3620 %M 325 B %7 OBTA 329 OBB 3B %20 %D KE W
6X 3600 3631 %% % %U WH B KT 3 %9 BU BB/ B0 B0 KE KF
60X |00F2 3641 3642 3600 U IS 35 BT 648 30 64N S4B 364C 364D JG4E 64
66X 3650 %651 362 3653 SI XS5 % ST 650 %59 364 3658 %6SC %50 O % .
66X [00F3 3661 3662 3650 S6o4 65 G5 X6 3660 %69 %OA 3668 3650 360 O I
67X 3670 3671 %72 %7 M WS WM WM 6 %1 A W78 WIC K0 W7E K7
63X |09F4 3631 0BGD 3630 36B4 2685 %606 % 0BIC 39 0B7D 3688 366C 3680 36E %6%F
6X 9600 3691 %% %% %4 XS B BT 266 359 A %M 6 N0 WE %
6AX |0OF5 36A1 OBSF 36A3 %M 30AS S35 %647 OBTE %A9 0STF %AB 3AC %AD JMAE 36AF
68X |%680 3651 3682 %83 B %85 %E6 %G XBS %EY BA %8B 366C 68D BE EF
60X |06F6 36C1 36C2 3603 36CH %605 %C5 %CT %603 309 36CA %CB 360C 3600 6CE %CF
60X 19600 %60% %602 %00 04 %05 %606 %07 %08 %09 %0A %08 30C 600 3G0E %0F
6EX |0OF7 6E1 36E2 %6ED EN 36E5 MES %E7  6E8 EQ JEA %EB 36EC MED QGEE &EF
6X |%6F0 361 36F2 %F3 36U S 3676 %1 6FS SFQ S6FA S6°B 36FC %FD 36FE SFF
70X 0oF8 3701 3702 3703 7ML 3M05 3706 I 3708 3703 370A 3708 370C 3700 3I70E 7OF
X | 3710 amt a2 a3 I NS s 38 M9 INA B 3NC WD SNE INF
7 |ooFs o721 312 wm e WS M WU W8 GW A WB W ¥ NE NF
7 13730 3731 732 3133 M WIS JHB MW N8 3739 3r3A 3738 313C D ME WA
TAX [09FA 3741 3742 3143 T4 45 3146 W4T 3748 3749 374A 4B 374C 74D 3IM4E N4
75X | 3750 3751 3752 3183 T4 iS5 %6 I 3758 3739 375A 3758 J75C 375D 3I7SE AMSF
76X 109F8 3761 3762 3763 3764 JM6S H;eS 61 3768 3769 376A 3768 376C 376D JTEE 3I6F
71X | 3770 At 372 33 A4 s e 3m 3718 319 37TTA 3178 37C 310 3JTE IMTF
78X |0SFC 3781 3782 3783 3784 3785 I7es I 3788 3759 378A 3788 378G 376D 376E 376F
79X [ 9790 8791 3792 31N M LN I N9 37198 319 1A 3198 379C 379D 3ME JI9F
TAX {0SFD 37A1 3TA2 37A3 J7A4 3TAS 3146 JIAT ITAS 3149 3TAA JTAB JTAC TAD 3TAE NINF
78X 13780 3781 3782 3783 ITB4 HBS 7B MBI 3188 3739 378A 3708 378C I7BD 37BE 76F
76X | 09FE 37C1 37C2 37C3 31C4 31CS 108 31C7 37C8 3709 37CA 31C8 37CC 31CD J7CE WGP
70X {3700 3701 3702 3703 3TD4 3705 J705 3707 3708 3709 370A 3708 370C 3700 J70E 370F
TEX | 0OFF S7EY 37E2 J7€3 ITE4 JVES J7EG JMET 37E8 3729 3I7EA IVEB ITEC I7ED ITEE IEF
2% Va7F0 IFY WF2 F3 WTF4 3FS WFs T SIF8 3TFY STFA SIFB 3TFC 3IFD SIFE TFF
80X [0A70 0881 OBA1 0BC2 0890 0891 0816 GBY7 0880 3509 0881 3308 380C 3800 3&0E 340F
81X 108C8 0883 3812 3813 0892 083 3816 3417 3818 3819 281A 3318 381C 1D WBIE WIF
82X |0A7T1 3821 0BA3 3620 624 S 36 M 0BB2 39 0B 3B 340 342D WE
83X | 300 3831 3% 30 M4 S W6 WY M6 K9 A 398 380 D WE
84X J0A72 0B85 3842 3843 (0B94 0B85 3846 3847 3848 38349 384A 3348 384C 384D IB4E 4F
85X |08CA 0BS7 3852 2853 0895 0BY7 3856 3% 3858 3853 385A 5B 385C 5D IBSE A8SF
86X |0A73 3861 3862 3863 3664 /5 Jes6 387 3863 3869 386A 3868 386C 386D J86E 386F
§7X [ 3870 3871 3872 3073 3474 475 3§76 AN 3678 3879 W7TA 7B 3BIC WD WIE WIF
89X | 0A74 3831 0BAS 3853 3884 3885 3886 38 0B84 3859 0685 3848 388C 388D 3IBEE 388
80X (%800 301 36 30 XO! B 36 WY 290 3609 30A 3B 38 90 GE F
8AX |OATS 3847 OBAT 3043 3A4 36AS 3346 %847  0BBS 3840 (BB7 3B 38AC JAD JME F
§6Y 14880 3681 3662 3880 MBY 385 3686 %O 3688 3689 3684 3488 30BC 38D BE 346F
8CK 10476 38C1 38C2 3503 %C¢ 205 3605 %C7  C8 3609 3CA 34C8 38CC 38CO CE YCF
80X [3800 3601 3600 3900 04 3605 %06 07 2808 3409 30A 3208 380C 3800 H0E 0
85X [OATT S8E1 3862 MED MEA MES MEG-WET  SEB MED SEA 3B MEC MED HEE YEF
8FX |30 36F1 38F2 0F3 MFU JFS MFS MFT  3FG 3869 3FA 36FB 38FC MFD MFE WFF




State 2 of 14-bil code word for 24725 (0,7/7) code

F

mmwwmwwmwwwwwwmmwwwwwwwwwwwwwwwmmwmwmmwmmmwmmmmw
mmmmmmmmmmmmmmmmmmmmwmmmmmmmmmmmmmmmmmmmmmmmmmmm
$589388588380505/35592395832888558:4 288888388520
L L LR LR ERECEE EELEE R B EELEEE VR LD
mmwmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmwmmmmmmwmmmm
SERGsEEFAATARARGESB3335503033595c0RsRERNATRRARE
mmmmmmmmmmmmmmmmmmmmmmmmwwmmmmmmmmmmmwmmmmmmmmmm
LR EE LR E R EEEEE LRV R R P RE EREREER R
2RBR2EEEE83RRER wwwwwmwmwwwmmwwmmmmmmmmmmmww B33
mmmwmmwmwmmmmmmmmmmwmmmmmmwmmmmmmmmmmmmmmmmmmmmm
mmmmmwmmmmmmmmmmmmmmwmwmwwwwmmmmmmmmmmwmmmwmmmmm
EREE PR LR LD R EER LR R LB R L EEEEEEEEEEEEEEE
mmmmmwmmmmmmmmmmmmmwwmmmwmwmwmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmwmwwmmmwmmmmmmmmmmwmmmmmmmmmw
mmmmmwmmmmmmmmwmmmmmwmmmwmmmmmmmmmmmmmmmmmmmmmmm
SEEESYS55858L5555529523533258555/258838355888583¢%
EEEE L LR L CEEEEEL L EELEE PR EEE R EEEEE L EE L

3 - -~ -
0 - 1 1 -
nU 1 —~ ~—~ 1
™ .7 TC
~Y -, 1 g -F.
= mOm%mm
e LRy Rl
S-S0 a
m%wm ,00-,W3,3
_EER AT ASED
m0|.0( -~ — w— O |
S8y iy N
- m_ rCerlow
mr,%mmmmrd
e A
}R&R _N%NR%
- R _
HWWW%BeBWﬂ
}Omo& 1_g+000
glolRL?Elm
©.3. 858 .
- ~ON 1 - ~ 1
\“I _1I1\_)m0 _1\_)0m 1l
T AT ooy Iy
BBl ®IR:
I.R%I.ERRI.RI.
Sx-%62giay
00R0<100100
A0 H .. Od 40O
—A O l -~ 1 —
- —AM .. - - -
_, _1 1%\“’0 _1 _1 _,\“/ 1
CC AT Ty
ERSR =" s .
25| DxpERly
—_— O —r —r —s —_
3%, fozzaic
OOl d OO0OdHO
11m_h o —
_, _13 _1 _, _1 _1 _1 _, _1 _1
OUMOOUOOOUO
PR LBREBRERR
TIOZEEEEREE
OOVOOOOOOOO
A | A A A



% 10% F"i & () - FIOR RIOR RRIOR'R 10%RI R&' () -, ' -

]J.>8 h 10% F"i &

10% F'i & ()-#, 10%F"i & ()-

109R R& ()-, 10%R R& ()-,
#,8 h 10%F"i & ()-#,8 h 10% F"i & ()-#,8 h
Y " 10% I(:')'i&' ()- abf t T<>8 Em) 10988 h1 2 MAR 2003

10% F'i & ()-#,8 h 10%F'i & ()-#,88 h 10% F'i & ()-#,8 h 10% F'i & ()-#,
“aepX<>8 h 1098 h 10% F'i & ()-#,8 h 10% F'i & ()-#,8 h 10% F'i & ()-# 8 h

10% F'i & ()-#,8 h 10% F"i & ()-#,e "sW>§,
10% F'i & ()-# 8 h 10%F'i & ()-# 8 h 10%

1 8 h 10% F'i & ()-#,8 h
G& ()-#,8 h

Table 12 (Part 5 of 6)

DOX
0EX

3000 3001 3002 3003 3004 3005 3006 3007
0ADF J0E1 30€2 30E3 30E4 30ES 0E6 30€7
30F0 30F1 30F2 3DF3 30F4 J0FS 30F6 30F7

State 2 of 14-bit code word for 24/25 (0,7/7) code
¢ 1 2 3 4 5 6 1 8 9 A B C D E F -
COX |0ADO 08C! 0BE1 0BE2 0800 0801 3006 30U G3F0 3009 08F1 3008 300G 3CU0 3COE 30
C1X }0BES 0BC3 3C12 3Ct3 0802 0803 3Ci6 3C17 3C18 3019 ICIA 3C1B XCIC 3CID 3CIE XFF
C2X JOAD1 3C21 OBED 3023 3024 3025 3C26 3027 06F2 3C29 0BF3 3028 3C2C 3020 X2F 0¥
C3X {30 3031 3C32 3033 ICH 3035 3Gk K 3C38 3039 3C3A 3038 3CIC 300 0IE 0¥
CAX 10AD2 0BCS 3(42 3C43 0004 0BDS IC6 347 3C48 3049 ICHA 3048 3CAC ACAD 3CAE aCHF
CSX |0BEA 08C7 3CS2 3Cs3 0BDG 08D7 3Cs5 0% 3CS8 3059 308A 3058 3C5C 30D ACSE 3CsF
C5X {0AD3 3C61 3062 3C63 3064 3065 3066 3Ce7 3068 3069 305A 3C68 3C6C 305D CKE 3C6F
CTX 1370 3C71 3C72 313 3C74 3C15 3076 &C11 3C78 3019 A 3018 ACIC ACID L€
C8X J0ADS 3C81 0BES 3083 3084 3085 3085 087 0BF¢ 3089 0BF5 3088 3C8C 308D 3C8E IC8F
CIX 13090 3091 3022 3093 30U 309 0% 097 3098 3099 3C9A 3098 309C 309D 3C8E 309F
CAX J0ADS 3CAY 0BET 3CA3 3CA4 3CAS 3CAS 3CA7 06FD 3CAS 0BF7 3CAB 3CAC 3CAD 3CAE 3CAF
€8X [3C80 3081 302 3CB8I ICB4 3085 3085 a8 3CE8 3C89 ACBA 3C88 3C8C 3CBD ICBE 3Cer
CCX J0ADG 3CCt 30C2 3003 3004 30CS 30Cs 3007 3CC8 3003 30CA 308 3CCC 30D ACE 3CCF
COX |3CD0 3CD1 3C02 3CD3 3CD4 3CD5 3CD6 30D . 3CD8 3C09 3CDA 3008 300C 300D 3CDE 3COF
CEX |0AD7 3CE1 SCE2 3CE3 3CE4 3CES 3CE6 ACE7 3CES ACE9 ICEA ICEB ICEC SCED ICEE ICFF
CFX J3CF0 3CF1 30F2 3CF3 30F4 &CF5 3CF§ 7 ICF8 ACF SCFA CFB 3CFC 3CFD 3CFE aCFF
DOX J0ADS 0BCO 3002 3003 0BD8 (BOS 3D0S 3007 3003 3009 3DGA 3008 3DOC 3DOD 3DOE ADOF
D1X {0BEC 0BCB 3012 3013 0B0A 0808 3016 3017 3018 3019 301A 2018 301C 301D 301E 30MF
D2x {0409 3021 3022 3023 3024 3025 3026 3027 1028 300 3024 3028 302C 3020 3026 02F
D3X {3090 3031 3032 3D33 3034 3035 3006 3067 3008 3009 300A 3008 303C 309D 3DIE J0OF
04X 10ADA 0BCD 3042 3043 0BG 080D 3D46 3047 3043 D49 304A 3048 304G 304D ID4E 04F
05X {0BEE 0BCF 3052 3053 0BDE 0BOF 3056 3057 3053 3059 3054 3058 30SC 3050 3056 305F
DGX [0ADS 3D5! 3062 3063 3064 3065 3066 0T 068 3059 306A 2068 3DGC 306D 305E 306F
D7X |3070 307t 3072 3073 3074 3075 3076 30T 3073 3079 307A 2078 307C 301D 307E 307F
08X J0ADC 308! 3082 3083 3084 3085 3085 303 3035 3083 30eA 3048 308C 3080 308t 308F
09X |30% 3031 30%2 3093 3034 3095 30% 3097 %065 3099 300A 3098 309C 3090 30SE 3DGF
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3ES0 3ES! 3E82 3ESY 3ESA JESS 3ES IEN
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0AFG 3EC1 SEC2 3EC3 3ECA 3eCS 3ECs IECT 3ECZ 3ECY 3ECA 3ECA JECC 3ECO JECE 3ECF
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OAF7 SEE{ 3EE2 SEE3 SEE4 SEES SEES 3EEV 3EE! SEE9 EEA 32EB 3EEC SEED JEEE 3EEF

(573 3E09 (BP9 3£0B JEQC 3200 3EQE 3EOF
3E18 3E19 3E1A 3EV8 IEIC SE1D JENE KIF
0BrA 3E29 (BFB 328 3E2C 3520 3E2€ 3EF
3638 3E39 3E3A I8 JEIC K30 IEIE JEF
3648 3E49 JE4A 3E4B IEAC 4D 3E4E AN
3ES3 3E59 JESA JEW 3ESC 3ESD 3ESE 3ESF
B3 3E6Y SEGA 3JEL3 JEEC JEED 3EGE 3E6F
31 3579 JE7A TS 3EIC 3E0 3ETE
0BFC 389 (BFD 3ELS 3EBC SEBD JEBE 3e6F

3EFe 3EFY IEFA 3EFB 3EFC JEFD JEFE I6FF




10% F'i & ()-#,~ cxX@8 h 8 h 10% F'i & ()-#8 h 10%F"i & ()-#, 8
10% F'i & ()-# 8 h 10% F"i & ()-#, ] bpX<>8 h 8 h 10% F"i & ()-#, 81}? MAR 2003
10% F'i & ()-#.8 h 10% F'i & ()-#8 h 10%F'i & ()-# 8 h

10% F'i & ()-#,\]asW>8 h 8 h 10% F'i & ()-#8 h 10% F'i & ()-# 8 h

10% F'i & ()-#,8 h 10%F'i & ()-# 8 h 10% F'i & ()-#, [\XX@>8 h 8h

10% F"i & ()-#,8 h 10% F'i & ()-#8 h 10%4E" & ()-#8 h 10%Fi& ()-#\"
pX<>8 h 8 h 10% F'i & ()-#,8 h

Table 12 (Part 6 of 6)

State 2 of 14-bit cods word for 24125 (0,7/7) code

0 1 2 3§ 4 5 & 1 8 9 A B C O E F -
FOX [OAF 3F01 3F02 SFO3 SFU4 3F05 &6 8FU7 %08 3F0O SFOA 3FOB 3FOC SFOD ¥OE IFF
FIX |3F10 SF(1 3F12 OF13 FU SFI5 16 3F17 ¥18 319 1A FIB ¥FIC 10 FIE SFIF
F2X |OAFY 3F21 2 ¥2 ¥U ¥% ¥H¥ ¥ ¥B ¥H FA ¥FB ¥C.¥0 FE ¥F
F3X |3F30 ¥ IR W ¥U ¥FH ¥¥% &I FH FXN FU IFB IC FO FE FF
FAX [OAFA 3F41 3F42 F4D F44 FGS SFAG SFAT 34 FA9 A 4B IF4C 3FD FUE I N
FSX {3F50 IF51 352 OFS3 W IS5 FS6 W7 IS8 IS8 AF5A IFSB IFSC FSD WSE IR
F6X [OAFB 3F61 3F62 3F6) SF64 IG5 3F6S SFG7 JF68 369 Ir6A 3FBB IFEC IFED IBE 3FEF
FIX J3FT0 3Tt 32 3FT3 A4 W15 3FT6 3FTT ¥I8 ¥ ¥IA ¥ IFIC FID FIE FIF
FOX [OAFC 381 3r82 3F8) FY X85 SF88 a7 FE8 3F8Y I2A I8B IFEC VD FBE IFEF
FOX |90 391 FR2 3FOD SFOH 95 ¥ &9 38 3F93 3FOA 9B IFSC 3IrSD FE IFF
FAX JOAFD SFA1 3FA2 3FA3 3FM SFAS FAG SEAT A8 3FAQ ¥FM XAB IFAC IFAD FAE IFAF
FBX | 3FB0 3FB1 3FB2 3FBI PB4 3FBS IFEG 3FE7 383 3FB9 IFBA BB 3FBC IFBD JBE IFBF
FOX |OAFE $FCi 3FC2 3FCY 3FCA 3FCS 3FCE 8FCY 308 3FC9 3FCA 3FCB IFCC 3FCD 3CE SFCF
FOX {3FDO SFO1 3FD2 3FD3 D4 DS ¥D6 U7 3F08 3FD9 3rDA 3FDB IFDG 3FDD SFDE 3FOF
FEX {OAFF &FE1 3FE2 OFE3 SFE{ 3FES ¥FE6 SFEV 3FE8 3FE9 3FEA 3FEB 3FEC IFED FEE FEF
FFX | 3FF0 SFF1 3FF2 IFF3 SFF4 IFFS 3FFS 3FF7 JFF8 3FF9 FFA SFFB 3FFC 3FFD ¥FE JFFF




10% F"i & ()-#,8 h 10% F'i & ()-# 8 h 10% F'i& ()-#8 h 10%F'i & ()-#,  ae
sW>8 h 8 h 10% F'i & ()-#8 h 10% F'i & ()-# 8 h 10% F'i & ()-#, 8fhy MA

10% F'i & ()-#,8 h 10% F'i & ()-#, abfxX@8 h 8 h 10% F'i & ()-#, 8'h R 2003
10% F"i & ()-#,8 h 10% F'i & ()-#, 8 h 10% F'i & ()-#, dei pX<>8 h 8 h
10% F'i & ()-# 8 h 10%F'i & ()-# 8 h 10%F'i & ()-# 8 h 10%F'i & ()-# 8 h
10% F'i & ()-#,i1sW>8 h 8 h 10% F"i & () - #,8 h 10% F"i & ()-#,8 h
10% F"i & ()-#,8 h

The various constraints on run length limits,
Hamming weight are integrated into the encoding and
decoding used. The “i” constraint directly affects the
5 delay of decisions in the Viterbi algorithm and also -
influences the length of error propagation, and the
*i” constraint is kept as short as possible. The “k”
constraint is also kept short. The encoder 202 and °
decoder 208 are state driven and all of the code words
10 are carefully chosen such that the state can be
determined by the four 1leading bits of a 14 bit
codeword as shown in Table 8.
The m bit data word is separated into two
interleaved sequence of p=12 and g=12 bits. The
15 sequence of p bits is mapped into a u=11 bit codeword
and a sequence of g bits is mapped into a v = 14 bit
codeword. Since 2° codewords are needed for a p bit

sequence, and 2% codewords are needed for a g bit

sequence, the conditions 2F < N, and 2% < N, for the
20 number of bits N in the codewords must be met. An
integer “t” is then found experimentally that
satisfies the conditions 2 < ([N,*t] and [29*t] < N,
simultaneously. This arrangement ensures that the
codewords can be divided into groups corresponding to
25 the state numbers.
The encoding process of mapping m bits of data
into n bits of the codewords can be done as follows:
1. Break the m-bit pattern into two patterns of p
bits and g bits.
30 2. Map the p bit pattern into a u bit codeword
and a state number S.



10% F"i &

10% F"i &
10% F"i &
10% F"i &

10% F"i &

10% F"i &

10% F"i &

10

15

20

25

30

8 h 10% F'i & ()-#, 1 mxX@8 h 8 h 10% F"i & ()-#,8

8 h 10% F'i& ()-#8 h 10% F"i & ()-#, qrvpX<>8 h 81::2
8 h 10%F'i& ()-#,8 h 10% F'i & ()-#,8 h 10% F"i & () - #,
$tuysW>8 h 8 h 10% F'i& ()-#,8 h 10% F'i& ()-#,8 h
8 h 10% F'i & ()-#,8 h 10% F'i & ()-#, !%vxX@8 h 8 h
8 h 10%F'i& ()-#,8 h 10% Fi4& ()-#,8 h

vz#pX<>8 h 8 h 10% F'i & ()-#,8 h

3. Go to the group of v bit codewords that is
labeled with state number S and map the g bit pattern
into a v bit codeword.

4. Combine the u bit and the v bit codewords to
form the n-bit codeword.

The decoding process can be done as follows:

1. Break the n bit pattern into two patterns of
u bits and v bits in length.

2. Since the v bit patterns in each state are
unique, the state number S of the v bits can be
determined. and the g bit data pattern is recovered.

3. Based on the state number S and the u bit
code word, recover the p bit data pattern.

4. Combine the p bit and g bit data patterns to
form or recover the m bit data pattern.

With m=24, n=25, k=7, i=7, w=9, the values p=12,
g=12, u=1ll, v=14 are selected. There are then 1,484
eleven bit code words and 13,484 fourteen bit code
words possible. If t is selected to be 3, then 2° = 2%
= 4096 and (N,*t) = 4452 and (2%*t) = (2'°%3) = 12288
and X, = 13484 and the inequality conditions above are
met. As there are more than enough 14 bit codewords,
codewords are chosen so that each state can be
determined with a minimal number of bits of the
codeword as shown in Table 1.

By employing the method of mapping a data word
directly into a code word, the amount of logic in the
encoder and decoder can be kept low. This method is
able to encode a majority of the data words. In the
encoder, 12 bit data words are encoded into 11 bit
code words and 14 bit code words alternately. To
encode a 12 bit data word into an 11 bit code word,
the least significant 11 bits are entered into a

MAR 2003
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codeword tester CT-A which checks if the 11 bit
pattern already satisfies the required constraints.
If the constraints are satisfied, the 11 bit word is
shifted out as the code word. The state for the next
5 code word is determined by the most significant bit of = -
the data word. If the bit is a “0”, the next state
will be S81. If the bit is a "“1”, the next state will
be S82. By exhaustive search, there are 1484 11 bit ~
patterns that satisfy the constraints. Of the 4096

10 possible words, 1484 have S1 as the next state, 1484
have S2 as the next state, leaving 1128 data words
that do not satisfy the constraints and will be mapped
into code words using Boolean logic expressions in
equations Ga through Gn shown below.

15 To encode a 12 bit data word into a 14 bit code
word, two bits are attached to the 12 bit word as the
most significant bits, and the value of these two bits
depends on the state indicated by the previous code

] word mapping. The wvalues 11, 10, and 01 are chosen

20 for corresponding states S2, S1 and S0. These 14 bits
are entered into codeword tester CT-B which identifies
the 14 bit patterns that satisfy the constraints and
shifts those patterns out as the code word. There are
3728, 3464 and 3468 patterns that satisfy the

25 constraints for states 82, S1 and S0 respectively.
Since each state needs 4096 patterns, there are 368,
632 and 628 remaining patterns for states S2, S1 and
S0 respectively. There are 2824 14-bit patterns that
start with 00 available. The Boolean logic that maps

30 these remaining patterns can be found in equations
with terms Ha to Hf, Ja to Jh and Ka to Kh.

The decoders are constructed similarly. By using
code pattern testers, about 86% of the code patterns
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Only about 14% of the patterns require the more
complex Boolean logic in the decoders.

The system (150) for communicating digital data
through a communication channel (152) comprises an
encoding system (154) adapted to receive first (156)
and second (158) 12 bit sequentes of the data. The
encoding (154) generates an 11 bit first codeword
(160) and state variables SO0 (162), S1 (164), S2 (166)
as functions of the first sequence (156).. The
encoding system (154) generates a 14 bit second
codeword (168) as a function of the second sequence
(158) and the state variables (162, 164, 166). A
modulator (170) receives the first and second
codewords (160, 168) and couples first and second
modulated codewords (172, 174) to the communication
channel (152). A receiver (179) includes a demodulator
{(176) that receives first and second modulated
codewords (172, 174) from the communication channel
(152). The demodulator (176) generates first and
second demodulated codewoxrds (178, 180).

The decoding system (182) receives the first and
second demodulated codewords (178, 180). The decoding
system (182) generates a second decoded sequence (184)
and decoded state variables SO0’ (186), S1’(188),
S2' (190) as a function of the second demodulated code
word (180). The decoding system (182) generates a
first decoded sequence (192) as a function of the
first demodulated codeword (178) and the decoded state
variables (186, 188, 190).

The first and second codewords (160, 168)
together form a 25 bit codeword. The encoding system
(154) 1limits runs of zeros by encoding the 25 bit
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encoding and decoding are shown in block diagram form,
it is understood that it can be done using lookup

5 tables as shown. For example, the particular elements -
may vary depending on the particular application for ~
the disc drive while wmaintaining substantially the
same functionality without departing from the spirit .

4
V4
V4
V4
4
V4
V4
4
4
V4
F

and scope of the present invention. In addition,
10 although a preferred embodiment described herein is
directed to a coding system for a disc drive, it will
be appreciated by those skilled in the art that the
teachings of the present invention can be applied to
other systems, like satellite communications and
1S cellular phone systems, without departing from the
spirit and scope of the invention. Various other
codes may be used, more than one encoding or decoding
table may be linked together, additional or different
state numbers may be used, or the data provided to the
20 encoders or decoders can be partitioned or overlap.
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transmission through a communication channel,
comprising:
5 a first encoder adapted to receive a first -
sequence of 12 bits of data and generating a
first codeword of 11 bits and state
variables as a function of the £first °
sequence; and
10 a second encoder adapted to receive a second

sequence of 12 bits of data and the state
variables and generating a second codeword
of 14 bits as a function of the second
sequence and the state variables, the state
15 variables being represented by four or fewer
bits of the second codeword, the first and
second codewords together forming a 25 bit
codeword, the encoder limiting runs of zerds
by encoding the 25 bit codeword with a run
20 length limit k=7.

2. The encoding system of Claim 1, further
comprising:
code pattern testers coupled to the first and
25 second decoders, the code pattern testers
encoding sequences based on a pattern
shorter than full encoding of the sequence.

3. The encoding system of Claim 1, further
30 comprising:
a modulator receiving the first and second

codewords and adapted to couple first and
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4. The encoding system of Claim 1 wherein the first

5 and second encoders encode the first and second -
codewords each with a run length limit i=7, and encode )
the 25 bit codeword with a Hamming weight w=9, and the
first and second 12 bit sequences of the data are -

interleaved.

10
S. A method for encoding digital data for
transmission through a communication channel,
comprising:

(a) receiving a first sequence of 12 bits of
15 data at a first encoder;

(b) generating a first codeword of 11 bits and
state variables as a function of the first
sequence in the first encoder;

(c¢) receiving a second sequence of 12 bits of

20 data and the state variables at a second
encoder;

(d) generating a second codeword of 14 bits as a
function of the second sequence and the
state variables, the state wvariables being

25 represented by four or fewer bits in the
second codeword; and

(e) combining the first and second codewords
together to form a 25 bit codeword, and

(f) setting a run length limit k=7 in the first

30 and second encoders on the 25 bit codeword
to limit runs of zeros.
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7. A magnetic disc drive, comprising:
a magnetic disc; v
a write transducer coupled to the magnetic disc;
a read transducer coupled to the magnetic disc;
and

an encoding system as set forth in Claim 1.

8. A decoding system for decoding data received from
a communication channel, comprising:

a receiver configured to receive a 25 bit encoded
digital codeword with a run length k=7, the
codeword representing a 24 bit sequence of
data, the receiver separating the 25 bit
encoded digital codeword into a 14 bit first
portion and an 11 bit second portion;

a first decoder configured to receive the 14 bit
first portion and generate a first decoded
12 bit sequence as a function of the first
portion, the first decoder generating state
variables as a function of four or fewer
bits of the first portion; and

a second decoder configured to receive the 11 bit
second portion and the state variables
generate a second decoded 12 bit sequence,
the first and second decoded 12 Dbits
sequences together forming a decoded 24 bit
sequence of data.
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decoding most sequences based on a pattern
shorter than full decoding of the secquence.

10 10. The decoding system of Claim 8, wherein the
receiver comprises:

a demodulator adapted to receive a modulated 25
bit codeword from a communication channel,
the demodulator demodulating the 25 bit

15 codeword and providing the first and second
portions.

11. A method of decoding digital data received from a
communication channel, comprising:

20 (a) receiving a 25 bit encoded digital codeword

with a run length limit k=7 in a receiver,

the codeword representing a 24 bit sequence

of data,
(b} separating the 25 bit encoded digital
25 codeword into a 14 bit first portion and an

11 bit second portion in the receiver;

(c) receiving the 14 bit first portion in a first
decoder and generating a first decoded 12
bit sequence, and generating decoded state

30 variables as a function of four or fewer

bits of the first portion;

(d) receiving the 11 bit second portion and the
state variables in a second decodexr; and
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10 13. A magnetic disc drive, comprising:
a magnetic disc;
a write transducer coupled to the magnetic disc;
a read transducer coupled to the magnetic disc;
a decoding system as set forth in claim 8
15 coupled to the read transducer.

14. A decoding system for decoding data received from
a communication channel, comprising:
a receiver receiving a 25 bit encoded digital

20 codeword with a run 1length limit k=7, the
codeword representing a 24 bit sequence of
data, the receiver separating the 25 bit
encoded digital codeword into a 14 bit first
portion and an 11 bit second portion;

25 a first decoder receiving the 14 bit first
portion and generating a first decoded 12
bit sequence as a function of the first
portion,

means for generating state variables as a

30 function of four or fewer bits of the first

portion; and
a second decoder receiving the 11 bit second
portion and the state variables, the second
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15 second codeword of 14 bits as a function of
the second sequence and as a function of
state variables; the first and second
codewords together forming a 25 bit
codeword, the encoder 1limiting errors by
20 encoding the 25 bit codeword with a run
length limit k=7 and
means for generating the state variables as a
function of the first sequence and for
coupling the state variable to the second
25 encoder, the state variables being
represented by four or fewer bits of the
second codeword.



