
;e3e=fP:<<=4BbDzO6PTfPrC1 2 MAR 20D3 ENCODING AND DECODING TECHNIQUES FOR
DATA IN 24 BIT SEOUEI~CES 5 The pre. digital data 10 particularly, encoding
and sequences. FIEhD OF THE INVENTION sent invention relates to
communicating through a communication channel. More the present invention
relates to decoding techniques for data in 24 bit BACRGRODND OF THE
INVENTION 15 In the field of digital communications, digital information is
typically prepared for transmission through a channel by encoding it. The
encoded data is then used to modulate a transmission to the channel. A
transmission received from the channel is then 20 typically 'demodulated
and decoded to recover the original information. The encoding of the
digital data serves to improve communication performance so that the
transmitted signals are less corrupted by noise, 25 fading, or other
interference associated with the channel. The term "channel" can include
media such as transmission lines, wireless communication and information
storage devices such as magnetic disc ~IIIA~6m nm~~~~a~   12 CIA R Z003' -2
drives. In the case of information storage devices, the signal is stored in
the channel for a period of time before it is accessed or received.
Encoding can reduce the probability of noise being introduced into 5 a
recovered digital signal when the encoding is_ adapted to the known
characteristics of the data and its interaction with known noise
characteristics of a communication channel. In typical encoding
arrangement, data words of m 10 data bits are encoded into larger code
words of n code bits, and the ratio m/n is known as the code rate of the
encoding arrangement. Decreasing the code rate improves decoding and can
also improve error correction, however, decreased code rate also 15
increases energy consumption and slows communication. Encoding for magnetic
media also typically includes non-return-to-zero-invert-on-1s (NRZI) coding
and resynchronization of the received signal using a phase locked loop
(PLL). In order to ensure adequate 20 synchronization of the PLL, a run
length limit (RLL). of the number "k" of consecutive zeros is an integral
part of the encoding. In systems where two interleaved subsequences are
encoded to produce two smaller code words for detection by a Viterbi
detector, the maximum 25 run length or number "i" of zeros in each of the
bitwise interleaved sub-sequence is also limited to reduce delay in the
Viterbi detector. The number "w" of ones in a code word affects energy
consumption and is known as a Hamming weight. These constraints 30 improve
performance, but also tend to eliminate a large number of available code
words, which can tend to require a lower code rate. Finding an efficient
1 2 MAR ?.003 -3 set of constraints "k", "i", and ""w" within a suitable
code rate is complex for long digital words. In particular, it is found
that transmission of relatively long digital words representing 24 bits of
5 information through a channel that introduces channel _ noise in the form
of irregular timing of received bits and unpredictable short bursts of bit
errors is a problem. This problem is present in magnetic disc drives and
can be present in other types of channels 10 as well. ~LJI~iARY OF THE
INVENTION The present invention relates to systems and methods for
communicating digital data through a 15 communication channel that improve
transmission and solves the above mentioned synchronization and decoding
problems. An encoding system receives 24 bits of information as first and
second 12 bit sequences of 20 the data. The encoding system includes a
first encoder that generates an 11 bit first codeword and state variables
as a function of the first sequence. A second encoder generates a 14 bit
second codeword as a function of the second sequence and the state 25
variables. The state variables are represented by four or fewer bits in the
second codeword. The first and second codeword together form a 25 bit
codeword that coupled to the communication channel. A decoder system then
receives the 25 bit 30 codeword from the communication chan_~el and
separates the 25 bit codeword into a 14 bit codeword and an 11 bit
codeword. A first decoder receives the 14 bit codeword and generates 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 sequence,
the first and second decoded sequence together forming a decoded 24 bit
sequence of data. The first and second codewords together form a 25 bit
codeword. The encoder limits runs of zeros by 10 encoding the 25 bit
codeword with a run length limit K=7. In a preferred embodiment, the
encoding and decoding systems and methods are used in a magnetic disc
drive. 15 BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a perspective view of
an embodiment of a magnetic disc drive in which the present invention can
be used. 



20 FIG. 2 is a block diagram of embodiments of encoding and decoding
systems for communicating data according to tre present invea~ion. FIG. 3
is a flow chart of a method of encoding data. 25 FIG. 4 is a f low chart of
a method of decoding data. DETAILED DESCRIPTION OF TfIE 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 snot shown). Disc drive 100 further
includes a disc pack 106, which is mounted on   1 2 MAR 2003 -5 a spindle
motor (not shown), by a disc clamp 108. Disc pack 106 includes a plurality
of individual discs, which are mounted for co-rotation about central axis
1d9. Each disc surface has an associated head 5 110, which is mounted to
disc drive 100 for.. communication with the disc surface. In the example
shown in FIG. 1, heads 110 are supported by suspensions 112 which are in
turn attached to track accessing arms 114 of an actuator 116. The actuator
10 shown in FIG. 1 is of the type known as a rotary moving coil actuator
and includes a voice coil motor (VCM), shown generally at 118. Voice coil
motor 118 rotates actuator 116 with its attached heads 110 about a pivot
shaft 120 to position heads 110 over a desired 15 data track along an
arcuate path 122 between a disc inner diameter 124 and a disc outer
diameter 126. Voice coil motor 118 operates under control of internal
circuitry 128. The heads 110 and rotating disc pack 1o6 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 internal
circuitry 128 demodulates the read signal into successive   1 2 MAR 2003 -6
parallel codewords. The demodulated code words are then decoded by decoder
circuitry within circuitry 128, which recovers the digital data for use,
typically by a digital computer, at a later time. 5 ~ FIG. 2 shows a block
diagram of an embodiment of a system 150 for communicating digital data.
System 150 communicates through a communication channel 152, that can
comprise an arrangement of magnetic storage discs and heads as shown in
FIG. 1. Channel 152 can 10 also be other types of communication channels
such as an optical, wireless or transmission line channel. An encoding
system 154 is adapted to receive first and second 12 bit sequences 156, 158
of the data. The encoding system I54 includes encoder 200 15 that generates
an 11 bit first codeword 160, identified as Y10:0 as a function of the
first 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 l54 includes encoder 202 that . generates a 14 bit
second codeword 168, identified as Z13:0, as a function of the second
seqt3ence 158 and the state variables 162, 164, 166. The state variables
are represented in the second codeword 168 25 by four or fewer bits,
preferably the i _^_ fou= initial bits of the second codeword 168. In FIG.
2, the encoding system i54 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-~ and CT-B. Detailed examples of operations of
the code testers, encoder circuits and decoder circuits is shown in Tables
1-12 below.   12 ~~ R 2003 _7_ A modulator 170 receives the first and
second codewords 160, 168 and is adapted to couple first and second
modulated codewords Z72, 174 to the communication channel 152. Codewords
160, 168 5 together comprise a 25 bit codeword. Modulator 170_ can be
arranged in a conventional manner to receive codewords 160, 168 in a
parallel format and provide modulated codewords 172, 174 with analog or
physical properties that are compatible with the communication 10 channel
152. In a case where communication channel 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 35 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 Z75 in a decoding system 182 receives 20 the first and
second modulated codewords 172, 17~ from the communication channel 152.
Receiver 175 includes a demodulator 176. Receiver 175 can include a Viterbi
detector. The demodulator 176 generates first and second demodulated
codewords 178, Z80. Demodulated 25 codewords 178, I8o 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 30
state variables 186, 188, 190, identified as SO', S1', S2', as functions of
the second demodulated code word 180. A decoder 208 receives codeword 178
and generates a first decoded sequence 192 as a function of the   12 MA R
2003 _8_ first demodulated codeword 178 and the decoded state variables
186, 188 and 190. Outputs FA and FB of decoders 208, 210 indicate when
invalid codewords are decoded. 5 The first and second demodulated codewords
178,180 together form a 25 bit codeword. The encoding system 154 limits
runs of zeros by encoding the 25 bit codeword with a run length limit (RLL)
k=7. The encoding system 154 also limits runs of zeros by to encoding the
first and second codewords 160, 168 each with a run length limit (RLL) i=7.
The encoding system 154 guarantees minimum code energy by encoding the 25
bit word with a minimum Hamming weight w=9. The decoding system 182
comprises code pattern 15 tester CT-A and CT-B shown at 194, 196 that
decode most sequences by recognizing patterns that meet with "k", "i" and
"w" constraints. The decoding system 182 also comprises decoder circuits
208, 210, identified as DEC-A, DEC-B. The demodulator 176 preferably 20
includes a local oscillator 177 in a phase locked loop (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 local
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 local 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 _g_ at
250. At 252, a first sequence of 12 bits of data - is received at a first
encoder. At 254, the first encoder generates a first codeword of 11 bits
and generates state variables as a function 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 as a function of the second sequence and the state variables,
the state variables being 10 represented by four or fewer bits in the
second codeword. At 260, the first and second codewords are combined
together to form a 25 bit codeword. At 262, a run length limit K=7 is set
on the 25 bit codeword to limit errors. 15 In FIG. 4, a method of decoding
digital data for transmission received from a communication channel is
shown at 300. At 302, a 25 bit encoded digital codeword with a run length
limit K=7 is received, the codeword representing a 24 bit sequence of data.
At 20 304, the 25 bit encoded digital codeword is separated into a 14 bit
first por~ion and an 11 bit second portion. At 306, the 14 bit first
portion is received in a f first decoder and the f 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 beiow.~ Tables are   1
~ MAC; ~003~ -10 used rather than circuit diagrams of flow charts to
provide a more compact, understandable description of the logic operations
performed. It is understood that the functions described by the tables can
be performed 5 in hardware, software, firmware or any combination
ofhardware, software and firmware. Table 1, "Equations for Encoder and
Decoder," _ provides definitions for the symbols or logical operators used
in the logic statements in Tables 2-7. 10 Table I is Equations for Encoder
and Decoder Symbol definition: "I" Bitwise OR "&" Bitwise AND "^" Bitwise
XOR 20 "+" Arithmetic Sum "! X" Inverse of X 25 Table 2 below shows an
embodiment of logic operations or calculations in the 11-bit codeword
tester (CT-A), shown at 194, 204 of FIG. 2. Table 2 lists the 11 bits of
input WA10 - WAO to the code tester l94 or 204 30 and the output TA.
Intermediate results UAO - UA8, HWA are calculated as shown, and then the
output TA is calculated as a function of UAO - UAS as shown in Table 2.
12 LIAR 2003 5 Table 2 11-bit codeword tester (CT-A) Input:
WA10,WA9,WA8,WA7,WA6,WAS,WA4,WA3,WA2,WA1,WA0 (11 bits) ' Output: TA l0 UAO
- WAl O 1 WA9 I WA8 I WA7 UAl - WA3 I WA2 I WAl I WAO - . UAZ - WA8 I WA7 I
WA6,1 WAS I WA4 I WA3 I WA2 ( WAl UA3 - WA9 1 WA8 I WA71 WA61 WAS I WA4 I
WA3 ! WA2 UA4 - WA6 I WA4 I WA2 ( WAO UAS - WA7 I WAS I WA3 I WA1 UA6 -
WA101 WA81 WA6 I WA4 15 UA7 - WA9 1 WA7 i WAi I WA3 t HWA -
WA10+WA9+WAS+WA7+WA6+WAS+WA4+WA3+WA2+WA1+WAO if (HWA>-4) UA8-1 Elx 2 0
UA8-0 ) TA - UAO & UAI & UA2 ~ UA3 & UA4 & UA5 & UA6 & UA7 & UA8 Table 3
below shows an embodiment of logic operations or calculations in the 14-bit
codeword 25 tester (CT-B) shown at 206, 196 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 UBO - UB11, HWB are calculated as shown, and the
output TB is calculated as a function o UBO 30 UB11.   1 2 MAR 2003 -12
Table 3 s 14-bit codeword tester (CT-B) 



Input WB9,RB8,WB7,WB6,WBS,WB4,WB3,WB2,WBI,WBO (10 biu) Output TB UBO - WB
13 I WH 12 I WB 11 I WB IO I WB9U'B 1- WB4 I WB3 I WB2I WB 1I WBO10 Ug2 -
~8 I WB7 i WB6I GVBSI WB4 I WB3 I WB2 I WB1UB3 - WB9 ( WBS I WB7I WB6I WBS
( WB4 I WB3 I WB2UB4-WB101 WB9 ( WB8I WB7I WB6 I WBS I WB4 I WB3U'BS - WB11
I WB10 i WB91 WB8I WB7 I WB6 I WBS I WB4UB6 - WB121 WB11 I WBIO I WB9I WB8
I WB7 1 WB5 I WBS 15 UB7 - WB8 I WB6 I WB4 I WB2 I WB0 UB8 - WB121 NIB101
WB8 I WB6 I WB4 UB9 - WB9 I WB7 i WBS I WB3 I WB 1 UB 10 - WB 13 I WB I 1 I
WB9 1 WB7 I WBS { HWB - WB 13+W$12+WB 11+WB 10+WB9+WB8+WB7
+WB6+WBS+WB4+WB3+WB2+WB 1+WBO 20 if (IiWB>-5) UBI1-I Else UB 11-0 } TB -
UBO & UB I & UB2 & UB3 & U134 & UBS & UB6 . . 2 s & UB7 & UB8 &UB9 & UB 10
& UB I 1 Table 4, shown 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 - AO and one bit TA received from the code tester 204.
Various intermediate results NAO - Gn0 are calculated as shofan in Table 4,
and then the   ? ~ Ma R 2Q03 -14 Table 4 (paz~t 2 of 6) Gb - ( ({NC2 f NCO)
& (NB IO ! N$8)) ! (NC2 & (NB2 I NBO)) ) & (!NAO) Gb9 - Gb & A7 Gb8 -Gb &
A9Gb7-Gb8c!A?Gb6 -Gb & (AS ! !A~Gb5-Gb&(A5!A?)-Gb3 -Gb & A3Gb2 -Gb & A2Gbl
-Gb 8c AlGb0 -Gb 8c AOGc - !NBO & NAO-Gc8 -Gc & A9Gc7 -Gc & (A81 !A10)Gc6
-Gc & (!A8 ! !AIO)Gc5 -Gc & (A8"Al0)Gc4 -Gc7 Gc3 - Gc & A7 Gc2 - Gc 8t A6
Gcl -Gc&AS Gc0 - Gc & A4 Gd - (AI4 I A8) & (!A6 & !A4) & (A3 & !A2 & !A4)
Gd9 - Gd & A9   12 MAR 2003 -13 outputs Y10-Y0, S0, S1, S2, WB12, WB13 are
calculated using various combinations of the inputs and  intermediate
results as shown at the conclusion of Table 4 . Table 4 (part 1 of 6)
11-bit Encoder (ENC-A) Iaput A11,A10,,A9,A8,A?,A6,AS,A4,A3,A2,A1.A0 (12-bit
Dataword) l0 Input TA (From CT A) Output: Y10,Y9,Y8,Y?,Y6,YS,Y4,Y3,Y2,YI,YO
(11-bit Codeword) Output: S2,S 1,S0 (To ENC-B) Output WB 13,WB 12 (To CT-B)
NAO -!A3 & !A2 & !Al & !A0 NBO-!A?&!A6&!AS&!A4 NB2 -!A? & !A6 & AS & !A4
NB8-A7&!A6&!AS&!A4 NB 10- A? & !A6 & AS & !A4 NCO -!A10 & !A9 & !A8 NC2
-!A10 & A9 & !A8 Ga - NCO & !A? & !NAO Ga9 - Ga Ga8 - Ga & A6 Ga? - Ga Ga6
- Ga Ga5-Ga&AS Ga4-Ga&A4 Ga3-Ga&A3 Ga2-Ga8cA2 Gal - Ga & Al Ga0-Ga&AO   1 2
M,~ R 2003 -15 Table 4 (part 3 of 6) Gd8-Gd&A8 Gd7-Gd&A10 Gd6 - Gd & !A10
Gd5 - Gd7 Gd4 - Gd Gd3 - Gd Gd^.-Gd&A7 Gd 1- Gd & AS Gd0 - Gd & Al Ge -
(!A9 & A8) & (!A7 & !AS) & !A3 & !NAO Gc9 - Ge & A6
Gc8-Ge&((A10&!A6)I(!A10&A4)) Gc7 - Ge do !A10 Geb - Ge & (A10 & A4) Gc5 -
Ge7 Ge4 - Ge & (!A10 I !A4) Gc3 - Ge & A10 Ge2-Ge&A2 Gel -Ge &A1 Ge0 - Ge &
AO Gf - (A10 & !A9 & !A8) & (!A7 & !AS) & !A3 & !NAO Gf8- Gf Gf7- Gf & (Ab
& A4) Gfb- Gf & (A6^A4) Gf5- Gf & (!A6 I !A4) Gf4- Gf 8~ (A5 I !A4) Gf1- Gf
& A2 Gf 1- Gf & Al Gf0- Gf & AO   12 MAR 2003 



-16 Table 4 (part 4 of 6) Gg - (A9 & (A10 I A8)) & (!A7 & !AS) 8c !A3 ~ A2
& !Al Gg8 - Gg Gg6-Gg&A10 Gg5 - Gg Gg4 - Gg 8c A8 Gg3 - Gg Gg2 - Gg & A6
Ggl-Gg&A4 Gg0-Gg&AO Gh - NBO & NAO Gh8 - Gh Gh7 - Gh Gh4 - Gb Gh3 - rh Gh2
- Gh & A10 Gh l - Gh & A9 Gh0 - Gh & AS XD - !(TA 1Ga lGb IGc IGd) Gj
-XD&A3 Gj9 - Gj Gj8 - Gj & (A10 I A8)   1 2 MAR 203 -17 Table 4 (part 5 of
6) Gj6 - Gj Gj4 - Gj & (A10 ! A9) Gj2 - Gj & (A6 I A4) Gjl - Gj Gj0 - Gj &
(A6 ! A2) X3 - XD & !(Gc IGf IGG iGh iG~~ Gk -XJ&A2 Gk9 - Gk & !A9 Gk8 - Gk
Gk7-Gk&A9 Gk5-Gk&AO Gk4 - Gk & ((A7 & A4) 1 (!A7 & !A9)) Gk2 - Gk & ((A6 &
A9) 1 (!A6 & !A4)) Gkl - Gk Gk0 - Gk & ((A9 8c A4) I (!A9 & !A8)) Gm
-XJ&~&A9 Gm9 - Gm & (A10 I A8) Gm8 - Gm Gmi-Gm&A10 Gm5 - Gm & (A8 I !A10)
Gm3 - Gm & ((A6 & Al) i (!A6 & !A4)) Gm2 - Gm & (A7 I !A1) Gml - Gm & (AS I
A4) Gm0 - Gm & (A6 I Al)   oslzs-zl~r, ISIZS-Iglld b,Li - OS `d.l, ~8 I Idi
- I S `d,L~ Itb -ZS (( OUJI 0~'Jl OxJI O~~JI 0~'Jl 08~J103'JI OarJl OPJI
4^tJl 09J1 OEJ ) ~8 d,Li ) I (Od ~8 d,I) ~ OA (( 1~JI I~JI lxJl I~JI IqJI
IBJI 13J1 I~JI IPJI I~JI I4JI IEJ ) ~ bsi )! (Ib ~8 blJ - LL (( ZB~JI Z~JI
Z~IJI Z~~JI Z~JI Z8J1 ZdJI ZaJi ZPJI Z~J) Z4J) Z~~J ) ~ V,Li ) I (Zb 3'
b.L) - Z.L (( aJl ~~JI ~rJl $J! ~~JI PiJI ~Jl 4J1 ~~J ) ~8 dsi ) I (b ~8
d,IJ - x !; ~ QJl tixJl b~Jl tiQJI ~$JI b,101 ti~Jl ~PtJI b~J1 tr4Jl ~~J )
~8 d,Li ) I (~d ~ d~ - tiJC (( S~JI SxJI SgJI S3J1 S~J! SPJI S~JI SqJI S~J
) ~8 b.Li ) t (S~f ~8 b,I~ - S~ (( 9aJ19~JI 9$Ji 93J19aJl 9PJI 9~JI 94J19~J
)'~ d.Li ) I (9b'8 `d.I~ - 9x (( L~~J) LxJ) L~IJI I.IJI L~Ji LPJI L~JI L4J1
LEJ ) ~ dsi ) 1 (Ld ~8 d,IJ - Lei (( 8nJl 8wJ18~~JI 8fJ) 8~'JI 8gJl
83J18aJ) 8PJI 8~JI 84J18eJ ) ~ dzi ) I (81r ~ dt] - 8x (( 6QJI 6~'J! 6xJl
bill 6aJl 6PJI 6~~J164~J( 6~~J ) ~8 dZi ) I (6d ~8 d,IJ - 6J~
(iid~bsi)I(Old~b.l~~0i~ (t~'i l S~f I 9d) ~8 Q'J ~ OaJ ((Lb ~8 tidi) ! (Id
~P fib)) ~8 ~J - I~J I`d~nWZ~J nJ - aJ ~dl ~ QJ " bQJ (8b1 v OId) ~P ~J ~
9~J ~~"8Q~ bbl ~8 Z`Q'i ~8 fX " ~J (9 3~ 9 ~xE ) b aT~s -8t 00Z ~bW Z ~   1
Z MA R 2003 _x9_ Table 5, shown on the following pages, shows an embodiment
of logic operations or calculations in the 14-bit Encoder (ENC-B) 202 of
FIG. 2. Table 5 lists the inputs to Encoder 202 as 12 bits of inputs B11  5
BO and three state variables S2, S1, S0. One bit TB is _ received from the
code tester 206. Various intermediate results NA0 - TO are calculated as
shown in Table 5, and then the outputs Z13-ZO are calculated using various
combinations of the inputs and 10 intermediate results as shown in Table 5.
1 2 MAR 2003 



_20 Table 5 ( part 1 of 10) 14-bit Encoder (ENC-B)  Input:
B11,B109,B8,B7,Bb,BS,B4,B3,B2,B1,B0 (12-bitDataword) Input: S2,S1,S0 (From
ENC-A) Input: TB (From CT-B) Output: Z13,Z12,Z11,Z10,Z9,Z8,Z7,Z6,ZS,Z4,Z3;
Z.2,Z1,Z0 (14-bit Codeword) NAO -!B3 & !B2 do !B 1 do !BO NAl -!B3 & !B2 dt
!B18c BO NA2 -!B3 & !B2 & B 1 & !BO NA3 -!B3 & !B2 & B 1 ~C BO NA4 -!B3 &
B2 & !B1 & !BO NA6 -!B3 & B2 & B 18t !BO NA7 -!B3 & B2 & B 1 & BO NBO -!B7
& !B6 & !BS & !B4 NB 1-!B7 & !B6 8t !BS & B4 NBS -!B7 & B6 & !BS 8c B4
NC8-B11 &!B10&!B9&!B8 Ha - !B4 & NAO Hal l-Ha & (S2 I Si) Halo-Ha & (!S2 I
Sl) Ha9- Ha & B 11 Ha8- Ha & !B 11 Ha7- Ha & ( B 10 I B9) Hati- Ha & ( B 10
I !B9) Ha.S- Ha & ( B9 ( !B 10) Ha4- Ha Ha3- Ha & B8 Ha2- Ha & BT Hal- Ha &
B6 Ha0- Ha & BS   1 2 MAR 2003 -21 Table 5 (part 2 of 10) Hb - !B8 & !B6 &
!B4 & !B2 & !BO d~ (lNAO} Hbl l-Hb & (S21 SI) HblO-Hb & (!S2 I S1) Hb9- Hb
Hb8- Hb Hb7- Hb & B 11 Hb6.. Hb & B 10 Hb5- Hb Hb4- Hb & B3 Hb3- Hb do B9
Hb2- Hb & B7 Hbl- Hb & BS Hb0- Hb & B I He -1B9 & !B7 & !BS & !B3 ~& !BI &
(L1~A0) Hcl l-He & (S21 SI) HclO-He & (!S2 I S 1) Hc9- He & ( B 1 I I B 10)
Hc8- Hc9 Hc7- He & ( B I 1 I !B 10) Hcb-He &(B10 I !B11) Hc5- He & (!B 11 &
!B 10) Hc4- He & B2 Hc3- He & B8 Hc2- He & B6 Hcl- He & B4 Hc0- He & BO   1
2 MAR Z003 -22 Table 5 ( axt 3 of 10) XHac - !Ha & !Hb & !Hc Hd - S2 & (
(.'39 & (NB I I NBA & NAO) I NA l i NA3 I NA6 I NA7 ) & (XFlac) Hdl l- Hd _
Hd9- Hd Hd8- Hd Hd7- Hd & (!B7 & !BS & !B2) Hd6- Hd & ( B7 I ( B 11 & !B2))
Hd5- Hd & ( B 10 I B~ Hd4- Hd & ( B 11 & B2) Hd3- Hd & B4 Hd2- Hd & ( B9 I
B8 I B2) Hdl- Hd & ( B6 I ( !B9 & !B4)) Hd0- Hd & ( B2 & BO) XHad - !Ha &
!Hb & !Hc & !Hd S2X - S2 & XHad He - S2X & !B3 Hel l- He He9- He Hc6- He &
(!B9 & !B8) He4- He & ( !BS & ( !B4 I !B 1)) He3- He He2- He & !B2 Hel-He
&!BI He0- He Hf .. S2X & B3 Hfl l- Hf Hf8- Hf Hfl- Hf & B8 Hf6- Hf & ( !B8
& !B4) Hf5- Hf & ( !B8 & !Btu Hf3- Hf Hf2- Hf & ( B2 ( !BO) Hf 1- Hf & ( B
1 I ( !B2 & IBO)) Hf0- Hf ~ ( BO I 1B2)   1 2 MAR 2003 -23 Table 5 (part 4
of 10) -. 1 & XI~aC SOX .. SO & XHac Ja-S1X&!B10&!B8&!Bb&!B4 Jal 1- Ja
JalO- Ja Ja9-1a & BIt Ja8- Ja & !B 11 Ja7- Ja & ( B9 I ( B7 & !BS)) 1a6- Ja
& ( B7 & ( B9 I BS)) Ja5- Ja & BS 



Ja4-!a & ( B7 & !B9 & !BS) Ja3- Ja & B3 Ja2- Ja & B2 Ja1- Ja & B 1 Ja0- Ja
& BO Jb-(S1X1SOX)&B11 &B10 Jb 1 I- Jb & S 1 Jb 10- 3b Jby- Jb Jb8- Jb Jb7-
Jb Jbb- Jb Jb5- Jb Jb3- Jb & H 4  JbI-1b & (B6 t Bt)   .12 MaR 2003 -24
Table 5 ( part 5 of 10) Jc-S1X&(B11^B10)&!B2&!BO Jcl l- Jc Jc 10-1c Jc9- Jc
Jc8- Jc Jc7- Jc & B 11 Jc6-Jc & ( b~ I B8) Jc5-Jc & ( BS I ( !B8 & !B4) )
Jc3-Jc & (!B3 & !B1) Jc2-Jc & (B9 1 B7 l B3) Jcl-Jc & (B1 I(Bb & B4)) Jd -
S I X & (B 1 I ^B 10) & !Ja & !Jc Jdl l- Jd JdlO- Jd Jd9- Jd Jd8- Jd Jd4-.
Jd Jd3- Jd & ( B9 I B3) Jd2- Jd & ( B9 I B7) Jdl-Jd & B1 Jd0- Jd & !B2
Je-SIX&(!B11 &!B10)&!B2&!B1 &!B0 Jel l- Je JclO- Jc Je6- Je & B4 Je5- Je at
(!B4 I !B3) Je4-.le & !B9 Jc3- Je & !B7 Je2-Je & !B6 Je1-Je & IBS Je0-Je &
( B8 I (B9 & !B4))   1 ~ MAR ~uu3 -25 Tahle 5 (part 6 of 10) Jf-SIX&(!B11
&!B10)&(NAI INA4)&!Ja Jfl 1- Jf JflO- Jf JP9- Jf Jf6- Jf Jf4-1f & ( B9 I
B8) Jf3- Jf & ( BS ! ( B9 & !BS)) JfZ-Jf & ( B4 I ( !B9 8t !B6)) Jfl- Jf &
( B7 f ( B9 & !B8)) Jfl7-Jf & B2 Jg - S 1 X & (!B 11 &c !B 10) & NA2
Jgll-Jg Jg 10- Jg Jg9- Jg Jg5- Jg & ( B9 I B8) Jg4- Jg Jg3- Jg & (!B9 &
!B7) Jg2- Jg & ( B9 ^ !B6) Jgl-Jg & (!B9 & !BS) Jg0- Jg & ( B9 ^ !B4) Jh -
SIX & (!B I 1 & !B 10) & (!Ja & !Jc & !1f & !Jg)   Jh6-Jh & !B4 1h5- Jh &
B4 Jh4-Jh & !B6 Jh3- Jh & B 3 Jh2- Jh & B2 Jhl-Jh &, BI Jh0- Jh & BO   '~ ~
MAf~ 'cu~3 -26 Table S (part 7 of 10) Ka - SO & !B 11 & !B9 & !B7 & !BS &
!NAO & XHac KaIO- Ka & B IO Ka9-Ka & (B8 I !B10) Ka8- Ka & ( B 10 ^ B 8 )
Ka7- Ka & B6 Ka6- Ka ac ( B6 ( !B 10 1 !B4 ) Ka5- Ka & ( B4 I IB 10 ( !B6 )
Ka4- Ka & ( B4 & ( !B 10 I !B6) ) Ka3- Ka & B3 Ka2- Ka & B2 Kal-Ka & BI
Ka0- Ka & BO Kb - SOX 8~ NC8 & NBO KblO- Kb K69- Kb Kb4- Kb 



Kb3- Kb & B3 Kb~- i~o & BZ KbI- Kb & !B3 Kb0- Kb & BO Kc - SOX & (B 11^B
10) & !B2 & !BO & !Ka Kc 10- Kc Kc9- Kc Kc8- Kc Kc7-Kc&(B11 &!B3&!B1) Kc6-
Kc & ( B 8 l B3 I B 1 ) Kc5- Kc & (!B4 I ( !B9 & !B8) ) Kc3- Kc & { B9 I B8
I B7 I B6 ) KcZ- Kc & {!B7 & !B6 ) Kcl- Kc & ( BT I BS I B3 )   irfi '~ ~ ~
Sgi '~8 3x-t3x 9Si ~8 3x -Z)7I Lgi ~8 3x-f.Ix ZHi ~8 37i -37i 88 ~' 3x -S3x
( 8Hi ~8 68i ) ~ 3x -93x 3x -c~x 3x -g~x 3x -six (vdrli Ibr~~cotgi ~
Ilgi)~xos-ax ( (tigi ~ sgi ) i 8g ) :~ ~x roux sgi ~ ~x-nx 9si ~ ~x-z~x Ls.
~ ~x -~~x ( (tigi ~ 8fii ) 1 6gi) ~ ~x -~~x ( ~s :~ tig ) ~ ~x -six ~gi ~
~x-9~x ~x _s~x ~x -six ~xi ~P Ogi ~8 I8i ~8 Zgi'8 (0I gi ~ I I gi) ~8 XOS -
~x Lgi ~8 Px roPx SHi ~8 Px-IPx Z~ ~8 Px -ZPx I I H ~8 Px -~Px Px -bPx `
P7I -8Px P3I -6Px Px -4IPx ~xi ~8 9xi ~8 ~xi ~8 (OI g~ I I ~ ~8 XOS - Px
(OT ~~ 8 ~~8d) ~ aT~s -LZ ~~~ ~ ~W 7 ~.   1 t MAC ?_00~ -28 Table 5 (dart 9
of 10) g-SOX do (!B11 &!B10)&NA2&!Ka KglO- Kg Kg9- Kg Kg7- Kg Kg4-Kg & ( B9
I B8) Kg3- Kg & !BT Kg2- Kg & !B6 Kgl-Kg & !BS Kg0- Kg & !B4 Kb - SOX & (!B
I 1 & !B 10) & (!Ka 8~ !Ke & !Kf & !Kg) KhlO. Kh KhT- Kb Kh5- Kb & !BS Kh4-
Kh & !BT Kh3- Kh & H3 Kh2- Kh & B2 Khl-Kh 8c BI loo- Kh ~ Bo T11- (Hal l
Uibl l ~Icl 1 UIdI l Uiel l ~Iflll Jal l Ubll Ucl l Udl l Uel l Ufl l Ugl l
Uhl l) T10 - (EIaIO UiblO UiclO UalO UblO UclO UdlO UelO UflO UglO UhlO
UCalO OCblO OCclO QCd1011Cg10.~10) T9 - (Ha9 Uib9 Uic9 UidS IHe9 Ua9 Ub9
Uc9 Ud4 Uf9 Ug9 UCa9 (Kb9 iKc9 !Kd9 iKe9 IKf9 QCg9) TB - (Ha8 IHb8 Uic8
Uid8 If8 Ua8 Ub8 Uc8 Ud8 Uh8 gCaB OCcB lKd8 UCeB IKfB) T7 - (HaT UIbT UIcT
UidT Uif7 UaT UbT Uc7 UCaT UCcT UCfl UCg? QChT) T6 - (Ha6 IEib6 lEic6 (Hd6
Q~e6 Qif6 Ua6 Ub6 Uc6 Ue6 Uf6 Uh6 UCa6 QCc6 IKe6 QCf6) TS - (Ha5 UIbS UicS
UidS ~if5 Ua5 Ub5 Uc5 UcS Ug5 Uh5 UCaS QCcS QCeS UCfS UChS) T4 - (Ha4 Qib;
lHc4 Uid4 lEie4 Ua4 Ud4 Ue4 Uf4 Ug4 Uh4 IKa4 QCb4 UCd4 IKe4 UCf4 ~g4 lKh4)
T3 - (Ha3 IHb3 UIc3 Uid3 Uie3 Q~if3 Ua3 Ub3 Uc3 Ud3 Ue3 Uf3 Ug3 Uh3 UCa3
fKb3 UCc3 Q~d3 UCe3 QCf3 QCg3 (Kh3) T2  (Ha2 IEib2 Uic2 Uid2 Ufe2 Uif1 Ua2
Ub2 Uc2 Ud2 Ue2 Ufl Ug2 Uh2 aCa2 (Kb2 QCc2 QCd2 QCc2 fKQ UCg2 QCh2) Tl -
(Hal Uibl Q~cl ~Idl tHcl Ilifl Ual Ubl Ucl Udl Ucl Ufl Ugl Uhl QCaI QCbI
4Cc1 Q~dl UCeI UCfI UCgI tKbl) TO - (Ha0 UibO Q~cO iHdO UicO UiN lla0 Ud0
Ue0 Uf0 Ug0 Uh0 IKaO fKbO IKdO lICeO ~ fKgO QChO)   ( QL ~8 HJ.i ) I(08 ~
g.IJ - OZ(I,L~S.Li)i(I8~8W iZ( ZZ ~ Bti ) I(Z8 ~ 8.1~ -
ZZ(,Z~B.Li)I(f8~88.L)- E'L ( t~s ~ BLi ) I(ti 8 ~8 8.L) - Vl( S.L ~ B.Li )
I(S8 ~' 8.L) - SZ( 9Z ~P 8J,1 ) 1(98 ~ 8.>J - 9Z- ( 6,L ~P sLLI ) I (68 ~8
~L? - 6Z ( ~JIy ~P 11:L1 ) I (O18 ~ 8.V - OiZ (ILL~Pi~ti)t(IIB~t~ IIZ ((ZS
( OS) ~ B.IJ - ZIZ ((ZSIIS)~~- EIZ tot .~~ ox ~=E ) s ems -6Z ~ooz ~ dw z
~~  



1 2 MAR 2003 -30 Table 6 below shows an embodiment of Logic operations or
calculations in the 11-bit Decoder (DECA) 208 of FIG. 1. Table 6 lists the
inputs to Decoder 208 as 11 bits of inputs Y10 - Y0, and three state 5
variables S2, S1, S0, 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 A11-A0,
FA are calculated using various 10 combinations of the inputs and
intermediate results as shown in Table 6.   1 2 ~lAf~ 2003 -31 Table 6
(part 1 of 5) 11bit Decoder (DEC-A) laput:
Y10,Y9,Y8,Y7,Y6,YS,Y4,Y3,Y2,YI,YO (ll-bitCodeward) Input TA (From CT-A)
Input: S2,S 1,50 (From DEC H) Output: A11,AIO,A9,A8,A7,A6,AS,A4,A3,A2,A1,A0
(12-bit Dataw~ Output: FA (Invalid codeunrd indicator) NB 1-!Y7 8c !Y6 &
!YS & Y4 NB2 -!Y7 dt !Y6 dt YS ~t !Y4 NB3 -!Y7 dt !Y6 dt YS do Y4 NB4 -!Y7
& Y6 do !YS 8~ !Y4 NBS -!Y7 8~ Y6 & !YS k Y4 NB6 -!Y7 8t Y6 dt YS do !Y4
NB9 - Y7 & !Y6 do !Y3 & Y4 NB 11- Y7 8c 1Y6 & YS & Y4 NC1-!Y9 & Y8 NC2 - Y9
& !Y8 NC3 - Y9 8c Y8 Ga-~ydtY78cY6 Gb - (Y9 & !Y7 & YS & Y4) I (!Y9 & Y8 &
Y7 & Y6 & !Y4) Gc - (Y9 & (NB6 I NB9)) I (!Y9 & Y7 & Y6 & Y4) Gd - ((Y8 &
NBS) I NB 11 ) & Y3 Gc - (NB 11 & !Y3) I ((NCl I NC2) & (NB 1 I NB4) & Y3)
Gf - NC1 & (NB3 I (!Y7 & Y6) I NB9) & !Y3 Gg - NC1 & !Y7 & (Y61 Y4) & YS &
Y3 Gh - NC1 & NB9 & Y3 Gj - (NC3 I NC2) & (!Y7 & Y6 & !YS & !Y3) Gk - ((NC3
& !Y7 8c !Y6 & !YS) I (NC1 & Y7 & !Y6 & !Y4)) & !Y3 Gm - (NC3 & (Y71 YS) &
!Y6 & !Y4) I (NCl & NB2) Gn - ( (NC3 & !Y7 & !YS & (!Y6 I !Y4)) 1 (NC2 &
N135) ) & Y3   1 c MAR 20d3 -32 Table 6 (part 2 of 5)  Ga6- Ga & Y8 Ga5- Ga
& YS Ga4- Ga &' Y4 Ga3- Ga & Y3 Ga2- Ga & Y2 Gal- Ga & Y1 Ga0- Ga & YO Gb9-
Gb & Y8 Gb7- Gb & Y9 Gb5- Gb & Y6 & YS Gb3- Gb & Y3 Gb2- Gb & Y2 Gbl-Gb&YI
Gb0- Gb & YO Gc 10- Gc & Y9 Gc9- Gc & Y8 Gc8- Gc & (Y9^Y~; Gc7- Gc & Y3
Gc6-. Gc & Y2 Gc5- Gc & YI Gc4- Gc & YO Gd 10- Gd & Y7 Gd9- Gd & Y9 Gd8- Gd
& Y8 Gd7- Gd & Y2 Gd5- Gd & Y1 Gd3- Gd Gdl- Gd & YO   1 2 MAR 2003 -33
Table 6 (part 3 of 5) GelO- Ge & !Y7 r a Ge6- Ge & Y9 Ge4- Ge & (Y6 I (Y8 &
Y7)) Ge2- Ge & Y2 Gel-Ge&Y1 Ge0- Gc & YO GflO- Gf Gf6- Gf & (Y7 I (Y6 &
Y4)) Gf4- Gf & (Y7 I !Y4) GQ- Gf & Y2 Gfl- Gf & Y1 Gf0- Gf & YO GglO- Gg &
Yb Gg9- Gg Gg8- Gg & Y4 Gg6- Gg & Y2 Gg4- Gg & Y 1 Gg2- Gg Gg0- Gg & YO
GhlO- Gh & Y2 Gh9- Gh & Y 1 Gh8- Gh & YO GjIO-.Gj ~ (Y8 & Y4) Gj9- Gj & (
Y4 & !Y8 ) Gj8- Gj & ( Y8 & !Y4 ) Gj7- Gj & (!Y8 & !Y4 ) Gj6- Gj ~ ( Y2 &
YO ) Gj4- Gj & ( Y2 & !YO ) Gj3- Gj 



Gj2- Gj & ( YO 8c !Y2 ) Gj0- Gj & (!Y2 & !YO )   1 2 M A R 2003 -34 Table 6
(parf. 4 of 5) GklO- Gk & ( Y9 & Y2 & YO ) Gk9- Gk & !Y9 Gk8- Gk & ( Y9 &
!YO ) Gk7- Gk & ( Y9 & ( !Y4 1 !Y2) ) Gk6- Gk 8t ((Y7 & Y2) I (Y9 & !Y4 &
!Y2)) Gk5- Gk & ( Y4 & Y2 ) Gk4- Gk & ((Y7 & YO) I (Y9 & Y4 & !Y2)) Gk2- Gk
Gk0- Gk & YS GmlO- Gm & YT Gm9- Gm Gm8- Gm & ( Y9 & YS ) Gm7- Gm ~ ( Y3 &
Y2 & YO ) Gm6- Gm 8c (( (Y9 & !Y3) t (!Y9 & (Y3 t Y2)) ) & YO) GmS.. Gm Bt
( Y3 & Y1 ) Gm4- Gm ~ ( Y 1 & !Y3 ) Gml- Gm & (!Y2 I ( Y3 & YO)) Gm0- Gm &
(!YO I ( Y2 & !Y3)) GnlO- Gn & ( Y6 ^ Y4 ) Gn8- Gn &. IY4 Gn7- Gn & ( Y1 !
!Y8 ) Gn6- Gn & ( Y 1 & YO & !Y8 ) Gn5- Gn Sc (Y8 & (Y2 l !Y1) & YO) Gn4-
Gn & (!Y8 & ( !Y1 I !YO)) Gnl- Gn & Y2 Gn0- Gn & !Y2 S12a2(S1   1 2 M A R
2C03 -35 Table 6 (part 5 of 5) A11 - S21 (SO 8t Y LO) A10 - (S12 & Y10) I
(SO & (Gct0lGd101Ge10IGf10 IGglO ~ihl0 IGjlO IGklO fGmlO IGnlO)) A9 .. (S12
dt Y9) I (SO & (Gb9 IGc9 IGd9 iGg9 IGh9 IGj9 IGI~ IGm9)) A8 - (S 12 k Y8) I
(SO d~ (Gc8 IGd8 IGe8 IGgB lGhB lGj8 IGk8 lGm8 IGn8)) A7 - (S12 & Y7) 1 (SO
dt (Gb7 IGc7 fGd? iG~7 IGk7 IGm7 IGn7); A6 - (S 121 Y6) I (SO & (Ga6 IGc6
iGe6 IGf6 lGg6 lGj6 IGk6 IGm6 IGn6)) AS - (S12 & YS) i (SO & (Ga5 IGbi
IGc51Gd5 lGkS lGmS IGnS)) A4 - (SI2 & Y4) I (SO & (Ga41Gc4 (Ge41Gf4
iGg41Gj41Gk41Gm41Gn4)) A3 - (S 12 & Y3) i (SO & (Ga3 iGb3 iGd3 IGj3)) A2 -
(S 12 & Y2) 1 (SO & (Ga2 IGb2 IGe2 lGf1 IGg2 lGj2 IGk2)) Al - (St2 & Yl) l
(SO & (Gal IGbI lGdl IGeI IGfI IGmI lGnl)) AO - (S12 & YO) I (S0 8~
(Ga01Gb0 IGe4lGla IGgO IGjO lGkO fGmO lGnO))
PA-(GalGbIGcIGdIGeIGfIGgIGhIGjIGkiGmIGn) FA - (!TA ) l ( SO & lPA)   1 2 M
A R 2003 -36 Table 7, shown on the following pages, shows an embodiment of
logic 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 Z0.
One bit TB is received from the code tester 19b of Fig. 2. Various
intermediate results NBl - TO are calculated as shown in Table 7, and then
the outputs B11-B0, FB, S2, S1, SO are calculated using various
combinations of the inputs and intermediate results as 10 shown in Table 7.
((trZ ~P 9Zi) I (SZi ~' 9Z)) ~ LZi ~8 ~I~N WI i~l ~ 9Zi ~8 ~ ~8 bI~N - g!
SZi ~8 9Z ~' L~ ~8 ~I~N -~i LZi ~ ZI~N-~! iliN ~9 SIGN - P! ~Hi ~8 9Hi ~8
tiIBNi ~ ~ ~8 SI~N-~I OZ '~ titgAI ~ fSI~N I LJN) ~ 4f ((bZi '~ (SZ I 9x))
I LZ) ~P EHi ~8 (~I~N 1 ~I~t~ - Ei ~Zi ~' 6~N-~H (SZi ~8 LZi) ~8 OIJN - ~H
~Hi ~ RIH ~8 I I~H - PH ((OZ'S tiZi) I tiZ) ~8 ((SZi ~8 (9Z I LZ) ~8 SZ ~P
bZ) I (SZ ~ 9Z ~' LZ ~' 8Zi '~ 6Zi)) ~8 (OIZ! I IZ) - 3H ((OZ ~P YLi) I
tiZ) ~8 SZ ~ 8Z ~d bZ ~8 (OIZ ! i IZ) - 4Ii (((SZ I 9Z) ~P LZ) 1 (SZ ~ 97a)
~8 ~Z ~ fHZvbZ) ~8 (OIZ I I IZ) -'-H f8Z ~'6Z ~SOIZ ~ IIZ)-SI~N (8Zi ~8 6Z
'~8 OiZ ~8 I IZ ) - bI~N (8Z ~' bZi ~8 OIZ ~8 l IZ ) ~ EIJN (8Zi ~8 6Zi ~8
OIZ ~ I IZ ) ~ Zt~N (8Z ~P 6Z ~ OIZi ~8 i IZ ) - I I~H (8Zi ~8 6Z ~' QIZi ~
I IZ ) ~ OI~N f8Z ~P 62i ~8 OIT.~ ~8 i IZ ) - b~N (8Z ~ 6Z ~ OIZ ~8 I IZi)
~ L~H f8Zi ~P 6Z ~ OIZ ~P I IZi) - 90N (821 ~ 6Zi ~ OIZ '~ I IZi) ~ b~N f8Z
~P 6Z ~ OIL ~8 IIZi) - JN b'Zi ~8 SZ ~8 9Z ~8 LZ W I HIS trZ ~P SZi ~8 97.i
~8 LZi - I SCI 



f J01~'JfPl7I PIOM9P0~ pi~AU~ $3 ~llt0 (g'~t~IB olJ 0$~I$~ZS ~~0
~fP~M~Eanq-zI) oe'IS'zs`~s~`ti~'s~9e'Lg~sa'bg~ot~`IIa ono (s-.ta ~o~~ ~ ~a~
(PM~P~ nq-~I) oz`Izzz`~z`~z'sZ'9zcz`az ~bzoizwzzizvlz ~~~ (g-~~a~ sate
~tq-~~ (8 3~ T ~xE ) L aT~s -L ~~OZ ~~`~ ~ ~   ~ ~ M ~, R 2003 -38 Table 7
(part 2 of 8 ) Ka - !Zl 1 & ((~10 & Z9 & Z6 & ZS) f (Z10 8c (Z9^Z8) & ((Z7
8t Z6 & ~4) I (!Z7 & ZS & (Z6^24))))) _ Kb - NC6 & NB 1 Kc - NC7. & !Z4 &
!NB I4 & !Hb 8c !Hc Kd - NCl & NB 1 Ke - NC3 8t !Z7 ~ ((l6 & ~ I !Z6) Kf -
NC3 & Z7 & ((Zb 8c fZ5) I !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 & Zl HaS- Ha & ZO Hb l t- Hb & Z7 HblO.. H'o & Z6 Hb9-
Hb ~c Z3 Hb7- Hb & Z2 HbS- Hb & Zl xo3- xb ~ z4 Hbl- Hb & Z0 Hcll-He ~ Z9 &
Z7 HclO- He ~ Z9 & Z6 He8- He ~ Z3 Ho6- He 8z Z2 Hc4- He ~ Zl Hc2- He & Z4
Hc0- He do ZO   1 2 ~~I A R 2003 -41 Table 7 (part 5 of 8 ) Jf9-Jf &
(Z3^!ZI) Jfg- Jf & Zd & (!Z3 ! !Zl ) Jf l- Jf & Zl & !Z3 Jf6- Jf & ~ & (Z3
I !Z4) Jf5- Jf &' 23 & !Zl Jf4- Jf 1~ (Z2 & (!Z4 I (Z3 & Zl))) Jf2- Jf & ZO
3f0- Jf & !ZO Jg9- Jg do !Z3 & !Zl Jg8- Jg & ( ZS 8c Z31 (!Z2^ZO)) ) Jg7-
Jg & Zl & Jgb Jg & ( (~ & !Z2) I (ZS 8~ ((T3 & ~) I (!23 8c (Z2^Zi)))) )
Jg5- Jg & Z3 & !Zl Jg4- Ig & ( (!ZS & !ZO) ! (GS 8c ((Z3 ! Zly`ZO)) ) 1g1-
J8 Jh8- Jh & Z6 & Z4 >h6- Jh & !24 Ih4.-1h & !Z6 Jh3- Jh & Z3 ~2-!~ & Z2
Jhl-Jh & ZI  KaIO- Ka & Z10 Ka8- Ka & (ZIO^Z8) Ka6- Ka & Z7 Ka4- Ka & ( Z41
(Z10 & Z7 & ZS) ) Ka3- Ka & Z3 Ka2- Ka & Z2 Kal- Ka & ZI Ka0- Ka & ZO Kbl
l- Kb Kb3- Kb & Z3 Kb2- Kb & Z2 Kbl- Kb & !Z3 Kb4- Kb & ZO   1 Z MAR Z003
-42 Table 7 (part 6 of 8) Kcl 1- Kc & ( Z7 ( ( Z6 & ZS)) KclO.. Kc & (!Z7 &
( !Z6 I !ZS)) Kc9- Kc & (!Z6 & !ZS) Kc8- Kc & ( Z6 & (!ZS 1 (Z3 & ZZ)))
Kc7- Kc & ( Z3 & ZI & !Z6) Kcb- Kc & (!Z2 & ( Z6 I !Zl)) Kc5- Kc & ( Z2 &
Zl & !Z6) Kc4- Kc & (!Z6 ! !ZS ! !Z3) Kc3- Kc & ( Z6 & Z 1 ) Kcl-Kc&(Z6&
ZS&~1) Kdll-Kd 8c Z3 KdlO- Kd & Kd9- Kd & Zl & ZO Kd7- Kd & !ZO Kd5- Kd &
!ZI Kd2- Kd & Z2 Kd0- Kd & !Z2 



Ke9- Ke & (!Z41 (!Z6 & !ZS & Z4 & !?0)) Ke8- Ke & (ZO & (Z6 I Z2)) Ke7- Ke
& !Z3 Ke6- Ke & !Z2 Ke5- Ke & !ZI Ke4- Ke & (Z6 I ZS) Ke3- Ke & !Z6 K~9- Kf
& ((!Z6 & !Z5) I (Z3 & Z2 & Zl &''.LO)) Kf8- Kf & ZS Kf7- Kf & !Z3 Kf6- Kf
& !Z2 Kf5- Kf & !ZI Kf4- Kf & ZO Kf1- Kf & !Z4 KfU- Kf & Z4   1 2 MAf~ 2003
-43 Table 7 (part 7 of 8) Kg9-Kg & Z3 & ZlKg8-Kg 8c Z2 & ZOKg7-Kg &
!Z3Kg6-Kg &Kg5-Kg & ~1Kg4-Kg & !ZOKgl-Kg K69-Kh &ZS & Z4Kh7-Kh d~1Z4Kh5-Kh
&Kh3-Kh &Z3Kh2-Kh &ZZK61-Kh &ZlKh0-Kh kZO ZZ - !Z13 & !Z12 S2-(Z13&
Z12)1(ZZB~ZII &!Z10) S1-(Z13&!Z12)I(ZZ&Z11&ZIO) SO - (~13 & Z12) 1 (Tl &
lZ11) T11- (Hall IHbll iEIcll Uidll Uall Ubll Ucl l iFCbll SCcll IKdll) Ti0
- (EialO IHblO IEIclO UidlO UblO UclO UdlO 1Ka10 QCclO tKdlO) T9 - (Ha9
IHb9 Q~Id9 IHe9 Ua9 Ub9 Uc9 Ud9 Ue9 Uf9 Ug9 QCc9 (Kd9 OCe9 f~Cf9 QCg9 QCh9)
T8 - (Ha8 tHc8 UidB (He8 Uif8 Ub8 Uc8 Ue8 Uf8 Ug8 U68 IKa8 IKc8 iKe8 QCfB
(lCgB) T7 - (Ha7 tlib7 Uid7 ~Ie7 Ua7 Uc7 Ud7 Uc7 Uf7 UgT QCc7 IKd7 IICeT
UCfI UCg7 UCh7) T6 - (Ha6 tHc6 Qid6 (He6 Uif6 Ub6 Uc6 Ue6 Uf6 Ug6 U66 QCa6
QCc6 IKe6 QCf6 lKg6) TS - (Ha5 UlbS lEIdS iHeS Ua5 Uc5 Ud5 Ue5 Uf5 Ug5 QCcS
QCdS IKeS QCfS ilCgS UChS) T4 - (Hc4 IHd4 (Eie4 Uif4 Ub4 Uc4 Ue4 Uf4 Ug4
Uh4 IKa4 QCc4 QCe4 QCf4 t1Cg41 T3 - (Hb3 Uif3 Ua3 Uc3 Ud3 Ue3 U63 ~a3 wCb3
tKc3 (ICe3 Q~3) T2 - (Hc2 IHd2 (He2 tHfl Ua2 Ud2 UQ Uh2 IKa2 IKb2 UCd2 QtfZ
QCh2) Tl - (Hbl lHd1 ~Iel Uifl Ual Ubl Ucl Udl Ugl U61lhal iKbl QCcI QCgI
QChI) TO - (Hc0 UldO tHfO Ua0 Ub0 Ud0 Uf0 Uh0 IKaO IKbO QCdO IICEU (<Ch0)
~)I(gl.~)"~ ((~ ~XI37D ~7I11~~II Q531 NI! EXl 4118Q 3n ~n an ~n vl EA dHl
CHI PHl CHI 4F~D E~ - Sd (O,L3'Zl~l (OZ~PZZ)- Og (IZ'~8Z7.)I (IZ~a)- Ig
(Z,L ~ ZZ1 I (ZZ ~8 ZZ;) - ZH (EZ ~8 ZZ) I (Z'~ Z~) - S (f.L ~ ZZI I (t2 ~
ZZi) - bH (S,L ~ ZZ) I (SZ ~ ZZi) - Sg r (L,1. ~' ZZ) I (CZ ~P ZZi) - G8
(8,L ~P ZZ) 1 (8Z ~ ZZI) - 8g (6Z ~8 ZZ) I (6Z ~ ZZi) - 5g (Ol~'~8Z7~1
(OIZ~BZZi)-0I8 (II,L~Z7~1 (I1Z~8ZZi)-IIfi (8 30 8 ~~~ ) L aT~s GGGZ ~1~W Z
~   ~ z MaR 2003 -45 TABLE 8 below describes in a simplified format how the
states S0, S1, S2 (and also SO', 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 STATE14-BTT CdDE PATTERNSOOlxt~cooOxxXxxxxxxxxS
1l0Xxx7~LxXX)cOOllxx?cxXXXX)cx15s2llx~cx~acxw~xooloxxxxxxxxxx 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 ward is "198"
and the next state value is "0". These   1 2 MAR 2003 -46 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, a11 words 5 are shown in hexadecimal
format.   1 2 M A R 2003 -47 Table 9 (Part Z of 6) State Uia ram Of
11-bit4Xide tdord 0 t 2 3 4 5 6 J 



00X 198-0 2C1-0 2C.2-0 2C3-0 2C4-0 2C5-0 2C0 2C1-0 OtX 0D1-0 20t-0 202-0
2D3-0 204-0 2D5-0 206-0 20T-0 02X 002-0 2E1-0 2E2-0 2E3-0 2E4-0 2E50 2E6-0
2E7-0 03X 003-0 2F1-0 2F2-0 2F30 2F4-0 ~5~0 2F60 2F1-0 04X 001-0 3C1-0
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 0931 313-0 0951 0961 097-1 OAX -0
21t-0 2T2-0 2130 2l6-0 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 OCl 1 OOX 0011 ODQ-t
003-t 004-10051 OOo-t 0011 OEX -0 OEi1 0E21 0E3-1 0E4-1 OESi OE610ET 1 10X
t99 08t-0'082-0 083d 0B4-0 OBSO 0B60 081-0 11X 0F1-0 181-0 t82-01B3-0
184-0185-01660 t87-0 12X 0F2-0 3040 30D-0 t231 316-0 12S1 1261 121t 13X
0F3-0 t311 132-1 133-t t34-t 135t 13&t t31-1 14X 0F4-0 2B1-0 2B2-0 2B3-0
234-0 285-0 266-0 28l-0 15X 0F5-0 98t-0 3B2-0 3330 3B4-0 38S-0 386-0 38l-0
16X 0F6-0 16i-1 162-1 1631 t64-1 165t 166-t t61-t 11X OFl-0 1T11 1T21 1T3.1
114-t 1T5-1 116-t 11T-! ~aX 0F8-0 3G8-0 30E-0183t 306-0 1651 186t 18T-1 19X
0F9-0 19t1 192-1 193-t 194-1 195.t 15o-1 t97-1 1AX OFA-0 tAt-1 90F-0 1A3-1
1A4-t 1A51 lN6~t 1A1-t 18X OFB-0181t t82-1 l~i.t 1B4-1 185-1 186-1 187f 10X
0F0-01011 1C31 103t 1C4-1 1C51 10b1 1C11 iDX OFDd tDi-t 102-1 t03.1 1D4-t
1t361 10o-1 1D1-t tEX OFE-01E1-t 1E2-t 1E31 1E4-1 1E51 1E61 1E7-1 iFX OFF-0
1F11 1F2-1 1F31 1F4-1 1F5-1 1F61 1F1-1 21X 10t-0 126O 123-0 2t31 t83-0 1A34
2t6-1 21l t 22X 1D2-0 1E1-01E2.01E3-0 1E4-0 1E5-0 1E6-0 fEI-0 23X 104-0
23t-1 232-1 233-1 234-1 235-1 231r1 231-t 24X t04-0 t25-0 129-0 243t 1860
iJlb-0 246-t 2471 25X 105-012I-0 2S2-1 2531 18l-01A1-0 2561251-t 26X 106-0
26t-1 '262t 2631 264-t 265-1 266t 267-1 21X 10l-0 271-t 2l2-1 2131 2T4-1
215.1 2761 21l-1 2eX 10s-0 33t-0 s3r-0 s33.0 334-0 335-0 3360 33r4 29X
1D9-0 291t 292-1 2931 294-1 2951 2961 29J-t ?AX 10A-0 9T1-0 3l2-0 373-0
9T4-0 915-0 3J6-0 3T1-0 28X t08-0 281t 282-1 2831 2B4-12861286128l-t 20X
10G0 20y1202-1 2C31 204-t 206t 2C6-12C1-1 20X 10D-0 20112D2-t 2Q3.1
2D4-1205-1206120l-t 2D( 10E-0 2E11 2(Z1 2E3.1 2E4-1 2E61 2E612E1-t 2FX
10F-0 2F1-t 2F2-1 2F31 ?F4-1 2F61 2F612F1-I for 24I25 (0,711 ) code 8 9 A 8
C D E F 2C80 2C8.0 2C0 2C8-0 2CG0 2C0-0 2CE-0 2CF-0 2D6-0 209-0 2011-0
20B-0 20C-0 200O 20E-0 20F-0 2E80 2E9-0 2EA-0 2E8-0 2EC-0 2E00 2EE-0 2EF-0
2F8-0 2F9-0 2FA-0 2F8-0 21G0 2F0-0 2FE-0 2FF-0 3C8-0 3C9-0 3CA-0 3C8-0
3CC-0 3C0413CE-0 3CF-0 30B-0 309-0 30V1-0 308-0 30G0 300-0 30E-0 30F-0 3E0
3E94 3Ek4 3E8-0 9EC-0 3E0-0 3EE-0 9EF-0 3F8-0 3F9-0 3FA-0 3F8-0 3FC-0 3F0-0
3FE-0 3FF-0~ 23B-0 2390 ?;t140 238-0 23C-0 230-0 23E-0 23F-0 248-0 099.1 O~
t 09&1090109o-1 09E-109F-t 2T6-0 2l9-0 21A-0 2T8-0 27G0 2100 21E-0 21F-0
0B&1089-t ~A-108810~8G1080~1 OBEt 08F t 24l-0 0091 OCkt 0C8-1 OCCt OCo-1
OCE1 OCFt O0&10091 OO~A-1 OOB1 OOGi OOD~1 ODEt ODF-1 0E3.1 0E9-1 OEJI-1
OE&10ECr1 OED~1 OF.E-1 OEF1 0F8-1 0F91 OFkf 0F8-1 OFGt 0F01 OFE-t OFF1 15&O
342-0 t99-0 10B-1 343-0 tOD~t 10E1 10F1 345-O 113-t 11k1 ti&1 11C1 11o-1
11E-1 11F-1 15A-0 1291 15B-0 128.t 12G1 12D1 12E-1 12F-t t38-1 139t 13k1
t361 13C1 13D1 13E-t 13F-t 34T-0 149.t 14k1 14&t 14G1 14a1 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 1l8-1 1l91 11J1-t 178-t 11G1 11D1 11E1 iTF-I 15C-0 t891
15D-0168-t 18G1 18D1 iBE-t 18F-i l9t~t 1491 19A-1 t9&t 19G1 19D1 19E-t
19F-1 15E-01A9-1 15F-01A8.1 1A01 1A01 tAEt tAf-i 188-1 189t 18k1 188-t 18G1
18D1 18E1 iBF-1 1C8-1 109t 10A-1 1C8-1 100<t 10D1 10E1 iG'Fi 10&t 109t
10k1108-t 10C<1 100t 10E1 iDF-1 1E8<1 1E91 tEkt 1E8-1 1E0"1 IEDt tEE-t
tEF-t 1F81 1f9-1 tFkt 1F&1 tFGi IFO~t iFE1 1F1-t 256-0 2t91 21k1
218-121C-1210~12tE-t 21F-t tEB~ 1E9-01EA-01E8-0 fEC-01E0-0 tEE-01EF-0 238-1
2391 23A-1238-123P1230-1 23E-1 23F1 25l-0 219t 24k1 24&124C'12401 24E1
24F-1 258-1 259t 25A1 25&1250^125Q1 25E125F1 268-1 2691 26h-126B-126C-126Q1
26E-t 26F-t 2I8-1 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
3l9-0 3TJ~-0 31B-0 37C-0 37D0 31E-0 37F-0 2B8-1289-t ?.8A-128&t 28C:1280-t
28E128F1 2C8-12C9.120A-1206120612C0-12CE12CF-1 208-t 209t
20A-1208-1200120D-120E-120F1 2E8-1 2E912EM12EB12ECt 2E01 ZEE-t 2EF-t 2F8-1
2F912FA-12F8-12FG12F412FE-t 2FF-1   1 2 Mq 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 1 5
6 1 8 9 A 8 C D E F 30X 31X 32X 33X 34X 35X 36X 37X 38X 39X 3AX 38X '~1(
30X 3EX 3FX i98-0 32G0 329-0 303-1 138-0 t39-0 306-1 30l-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
13C0130-0 3161 347-t 1F5-0 32T-0 3521 353-i 13E-013F-0 356t 351-1 1F60 361t
362.t 363-1 364-t 365t 366f 367-t 1t7-0 311-1 372-t 3l3-1 3l4-1 375-t 376t
3l1-1 1F8-0 38t-1 320-0 383-1 384-1 385t 3861 381-t 1F9-0 391-1 992-1 393-1
994-1 395-1 396t 397-t iFA-0 3A1.1 32F-0 3A3-13A4-13A5~13A6t 3A7-t 1F88
38t-1382t 383-t 384-t 385t 386138l-1 iFC-0 3C1-t 3C21 3C3-13C4-13C51
3C61307-t 1F0-0 301-1 302-130c3-1 3D4-190613061307-t iFE-0 3E11 3E2-1 3E3-1
3E4-19E61 3E6-1 3E11 iFF-0 3F11 3F21 3F3-1 9F41 3F51 3F61 3F71 3S8-0 309t
359-0 308-t 30G1300-t 30E-1 30F-1 318-1 319-1 31A-t 31&1 31G13101 31E-1
31F1 35A-0 3291 358-0 32B-1 32G13261 32E-152F-1 33&1 339t 33A-1 338-t
33G13301 33E-1 33F-1 348-1 3491 34A-134B-1 34613d01 34E-t 34F-t 358-t 358-t
35k t 35B-1 35G13s0135E-t 35F-t 368-1 369-t 36A-1368t 3661360t 36E-1 36F-t
3l8-1 3T91 3Tk t 378-t 316t 310t 31E-1 31F-t 35C0 389t 350-0 388-t
38G1380-t 38E-t 38F-t 39&1 999-i 39A t 39&t 39G1390-139E-139F-t 35E-0 3A91
35F-0 3A8-13AG13ADt 3AE-13AF-t 388-1389138A-13B8-1386138D-t 38E-138F1
3C&13C9-13CA 13C8-13C61 3C0-13CEt 3CF-1 306t 309.t 30A-130&t 30G13lH?`t
30E-130F-t 3E8-13E9-13EA13E8-13EG19EQt 3EE-t 3EF-1 3F8-1 3F9.1 3Fk
13F8-13F61 3F0-13FE-t 3FF-t 41X 42X 43X 44X 45X 46X 47X 48X 49X 4AX 48X 40X
40X 4EX 4FX 51X 52X 53X 54X 55X 56X StX 58X 59X SBX 50X 50X 5EX 5FX 26t-0
t61-0 162-0 I63-0 164-0 165-0 t66-0 16l-0 262-03i9-0 310-0 423-1 3t7-0 425t
426t 42l-t 263-0 43t-1 43Z-t 433-t 434-1 4351 436t 43T-t 264-0 17f-0 1l2-0
173-0 t74-0 115-0 1l6-0 17l-0 265-0 19t-0 192-0 t93-0 194-0 195-0 196-0
19T-0 266-0 46t-1 462-1 d631 464-1 46r1 4661 467-1 261-0 471-t 412-1 473t
4l4-1 415t 416f 4l1-1 268-0 31B-0 31E-0 4831 307-0 485t 48&t 481-1 269-0
49t-1 192-t d93-1 d94-1 4951 496t 497-t 26A-0 4A1-t 31F-0 41t 4A4-t 4A51
4A5-1 4A7-t 26Bfi 4B11 4821 4B31 484-1 4B51 4861 1B71 26C-0 4C1-t 4C21 4C31
4G-t 4C51 4C&1 4C7-1 26D.0 40t-t 402 t 403-1404-t 405-t 406t 407-1 26E-0
4E1-t 1E2-1 4E31 4E4-1 4E51 4E&1 4E7-t 26F-0 4F1-t 4F2-1 4F3- 4F41 1F51
4F61 4F7-1 t900 1t9-0 11A-0 t18-4 11C-0 t10-0 11E-0 11F-0 Q291-0 149-0
14A-0 14B-0 14C-014D-0 14E-0 11F-0 292-0 5211 340-0 5231 5Z4-1 525t 5261
52T-t 293.0 53t-1 532-1 533-t 53d-1 53S-1 536-1 531-1 294-0 2t9-0 21A-0
2t8-0 21C-0 21D-0 21E-0 21F-0 29S-0 2490 24A-0 24B-0 24C-0 240-0 24E-0
24F-0 296-0 561t 562.1 5631 564-t 565t 566t 567t 297-0 5~ 1-t 572 t 5T31
514-t 575t 576t 571-t 298-0 58i-t 34E-0 583-t 5B4-1 5851 5861 587.t 299-0
59t-t 592-i 5961 59d-1 595t 5961 591-t 29A-0 SAt-1 34F-0 5113-1 5A4-1 5A51
5A&-1 5A7-t 29B-0 SBt-7 582-i 583-t 5B4.1 58S1 5861587t 2966O xt.t 5c2-t
sa.t sc4.t sc6t 5cs.t 5cra 29D-0 5D1-1 5D2-1 5D3-1 504-t 5061 50frt 607-t
29E-0 5E1-15E21 SE315E4-t 5E61 SE6t 5E1-1 29f-0 5F1-1 5F2-t 5F31 5F41 SF6t
5Ffr1 5F1-t 3560 419t 41A-1 418-t 416t 410t 41E-1 41F-t 08A-0 I29-1 08B-0
42B-1 42G1420-1 12E-1 42F-i d38-1 4391 43A t 438-1 43G1 430-t 43E-t 43F-t
35l-0 4491 44A-1 448-t 4d61 4d01 44E-t 44F-1 45&1 459t 45A-1 458-1 ISGt
450t 45E-t 45F-t 468-1 469t 46A-1 4681 46G1 460t 46E-t 16F-1 418-t d791
47A-1 4l&t 47G1 410t 41E-t 41F-1 08C-0 489t 48D-0 488-t d8614801 48E-t
48F-t 498.1 4991 49A-1 498-t 49G1 1901 49E-1 19r-t 08E-0 4A9-1 1'.6F-0
4A8-1 4AG14AD-14AE-t IAF-1 48e'. 489t 48A 1488-t 48G1 90t 48E-t 46F-I
4C8-1409t 40A-t 408-t 406t 400t 40E-t 40F-1 4D8-1 409110A t IOB-t
4061400110E-t 10F-t 4E8-1 4E91 d;A 14E8-1 4E61 4E014EE-t 4EF-t 4F&t 4F91
4Fk 1 4F&14F61 4F01 4FE-11FF-t t88-0 509t 139-0 50&1 50G1 500t SOE-t SOF-t
5t&1 5t91 51A-1 51&t 51G1 510t 51E-1 51F-i 18A-0 529t 1B8-0 528-t 52G1 520i
52E1 52F-t 538-1 5391 53A-1 53&t 53G1 5301 53E-t 53F-t 548-t 5d91 54A t
5d8-1 54G1540-t 54E-1 54F-i 5s8-1 559i 55A-1 55B-1 SSGt 5501 55E-t 55F-1
568-t 569t 56k1568-t 5661560i 56E-t 56F-1 5t8-1 519t 51k1578-1 51G15101
57E-1 51F-1 t860 589t t80-0 58&1 58G1 580t 58E1 58F.1 598-t 599-1 5e4-1
598-t 59G1590-1 59E-1 59F.1 18E-0 5A91 18F-0 5A81 SAGt 5A0-15AE1 SAF-t
588-t 589t 58k1588-15861580158E-t 58F-t 50&15C91 xA-t 5C&1 SCGi 500150E-t
50F-t 506t b09-15DAr1508-15061500150E-150F-t 5E8-15E9-15EA t
5E&15EG15ED-15EE15EF1 5F8-1 5F91 5FA-t 5F&15FG15F0t 5FE-t SFF-t   1 2 MAR
2003 -49 Table 9 (Part 3 of 6) [State Diagram of 11 b~ code word maUOir>a
tar 24I25 (0,11l1 code 60X 61X 62X 63X 64X 65X 66X 67X 68X 69X 68X 6CX 60X
6EX 71X T?X 13X 14X 15X 76X TlX my 79X TAX 18X 7CX 1DX TEX 7FX ox 81X 82X
83X s4x e5x 86X 81X 88X 89X 88X '88X ~BCX 80X 8EX 8FX 2 3 4 5 19E-0 38G0
3840 603t t68-0 1640 646t 60l-t 36t-0 386-0 612-1 613-t 16A-0 1680 6i61
41T1 362-0 621-1 388-0 623-t 624-t 625-t 62&t 621-1 363-0 631-t 6321 633-1
634-1 635t 6361 631-t 364-0 38S-0 642-i 643-i 16C0 (6D4 6461 641-t 365-0
38T-0 652-1 653-t 16E-016F-0 6561 657-t 36641 661-t 662-t 663-t 664-t 685t
666t 66T-t 367-0 67(a s721 613-t 61d-1 6T5( 6Jfrt 611a 368-0 681t 380-0
683-1 684-t 68r1 6861 68T-t 369-0 69t1 ~2-1 693t 694-1 69r1 6961 6911 36A-0
6A1-1 38F-0 6A3-1 68416A5-16b-16A1-1 3680 681-1 682-1 683-t 684-18851 686t
681-t 36C0 6C1( 6C2-1 6C3-1 6C41 6C516C6t 6C1-1 36D0 601t 802-1 603-1
604-1606t 6061601t 36E-0 6E1-1 6E2-1 6E3-( 6E4-16E516E61 6E7-i ~t-0 3A6-0
112-1 713-t 17A-0178-0116t 1i7-1 392-0 721-1 3A8-0123-1 7241 1261 1261
121-t 393-0 73t-1 732-t 7331 734-t 7351 7361 7371 394-0 3A5-0 742-1 743-t
17C-011D0 74o-1 l411 39S-0 3A1-0 752-t 753-t 11E-0 17F-0 756t 157-t 3960
761-1 762-1 763-1 764-t 1661 7661 767-t 391-0 nt-1 n2-11r3-1 n4-1 n5.1 n61
m-t ;.~-0 78i-) 3A0-0 783-t 184-1 1861 1861 781t 399-0 191-t T92-1 799t
194-t 79r( lSo-t 791-t 39A-0 7A11 38F-0 783t 1A4-1 1A5-1 78617A11
398-0181-1 1B2-1 1133-1 1841 1B5-1 18'o-1 181-t 39001C(1 1C2-t 1C3-1 7C41
1C517C617C7-t 39D-0 7D1-1 7D2-1 103-t 704-t 106-1 7D&1701-t 39E-0 TEt1 7E21
7E1 7E41 7E61 1E61 1E7-t 39F-0 7F1-t 7F21 1F3-1 7F41 TFS-1 7F61 1F1-t s9a-0
6c1-0 sc2-0 sc3-0 sc4-0 tics-0 s s.o sc7-0 401-0 6D1-0 602-0 603-0 604-0
605-0 606-0 80l-0 402-0 6E1-0 6E2-0 6E3-0 6E4-0 6E5-0 6E6-0 6E1-0 4D3-0
6F1-0 6F2-0 6F3-0 6Fd-0 6F5-0 6F6-0 6F7-0 4D4-0 7C1-0 7C2-0 7C3-0104-01C5-0
7C60 7C1-0 4DS-0 mt-01o2-0 1o3-0104-0 7o5-0 Jos.o rol-0 406 7E1-0 7E2-0
1E3-0 7E4-0 7E5-0 7E6-0 7E1-0 4D7-0 7F1-0 7F2-0 7F3-01F4-0 TFS-01F68 7F1-0
408-0 63t-0 632-0 633 634-0 635-0 636-0 637-0 4D9-0 6590 85E-0 a93-2 7t3-0
095-2 0962 0912 40A-0 671-0 612-0 673-0 614-0 615-0 616d 611-0 40B-0 O812
0B2 2 0B3-2 084-2 0852 0862 081-2 40G0 65B-0 65F-0 0C32 703-0 OCS2 0C62
OCl2 400-0 00t-2 0D2 2 ~2 004-2 005-2 0062 007-2 40E-0 OEt 2 0E2 2 0E3-2
0E4 2 OES2 0E62 0l 2 140F-0 OFt-2 0F22 0F32 0F4-2 0F5-2 0F62 OFl-2 8 9 A B
C D E F Q08-0 609-t 210 601 60G1 60D1 60E1 6G1 6t81 6t9-1 61k1 618-1 61(f1
616161E( 61F-t 28A-0 62,912B8-0 628-1 62G1 6~1 62E-t 62F( 638-1 6391
63k163&1 63G( 63D-1 63E1 63F-i 648t 649-t 64k1 64&1 64G( 640t 64E-t 64F.(
658-t 6S9-1 65k1 65&t 656165D( 65E1 65F t 668-1 669-t 66k t 66&1 666i 660-1
66E1 66F-1 678-i 619-t 61k1 67B-1 616t 61D1 61E1 61F1 28G0 689t 2800 68&1
68G1680-i 68E1 68F1 698-t 699t 69k1 ~B-1 69G1 ~1 69E1 69F-t 28E-0 6A9(
28F-0 6A8-1686168o-( 68E-168F1 688-t 6~t 68k( 888-16dG1680-168E-168F(
6C8-16Ct116CJ4-16C8-16C61 6CD-i 6CE16CF-t 606t 609-t 60k16D8-t
60G1600-160E-t 60F1 6E8-16E9( 6Ekt 6E&16EGt 6E0-16EE16EF-t 6F8-1 6F9-1
tiFk16FB-t 11F6( t~16FE1 t~F-1 38&O 709-1 389-0 I08-1 70G17001 70E-1 10f-1
7t81 719t 11k1118-1 716t 71D-1 11E-1 11F-t 38A-0129-1 38B-0 128-t
72G1720-172E-t 7~1 138-t T39-1 73A-113&1 73G1130-I 73~-t 1'u-t 7481 149-1
74A-t 14&t 746174o-1 74E-1 14F-t 158-t 1591 75k 1 l5&1 15G1 150`t 15E-1 1~1
7661 7691 76k 1 l68"1 76G1 l60-1 76E-1 1~.1 n4.1 rr9t nk 1 ne-t nGt no-(
Ira nF.t 38G0189-t 380-0 T8&t 78G1 78D-1 18E1 18F-t 798-t 199t 798t 798-t
79G( 79o-1 19E-t 1SE-t 38E-0 7A4-( 38F-01A8-1 IAGt lAo-17AE-178F-1 188-1
T89-178k( I88-17861780118E-t 18r'-1 70&17C9-110A-170B-110617C0-t 7CE17CF1
108-t 704-t 10A t >D&i 1061700t 7DE-170F-t 7E&t 7E9-( 7E81 7E8-1 7E61
TED-17EE-t 1fft 1F8( 7F9-1 IFkt IFB-t 7F61 7F01 7FE-t 1FF-i 608-0 609-0
60A-0 608-0 60G4 60D-0 6DE-0 8E8-0 6E9-0 6Ek0 6E8-0 6E60 6E0-0 6EE-0 6F8-0
6F9-0 6F8-0 6FB~ 6F60 6F0-0 8FE-0 7C8-0 7C8-0 7C8-070B-0 70C0 7C0-0 70E-0
708-0 7D9-0 TOA-0108-01D60 7D0-010E-0 1E8-0 7E9-0 7E8-0 7E8-0 7E0-0 7E0-0
7EE-0 '7F8-01F9-0 7F8-0 7F8-0 7F0-0 7F0-01FE-0 G180 8390 63A-0 638-0 63G0
630-0 63E-0 646-0 099-2 09k2 098-2 09G2 090-2 09E-2 8T8-0 619-0 67k0 618-0
61G0 6100 67E-0 088-2 089-2 08k2 08B-2 (18G2 0802 08E2 64T-0 0C92 OCk2
0C8-2 OCG2 OCD2 OCE2 0062 0092 OOk2 008-2 00G2 0002 00E-2 0E8-2 0E92 0Ek 2
OEB2 OEG2 OED2 OEE 2 0F8-2 0F9-2 OFk2 0F&2 OFG2 OFD-2 OFE-2   ~ ~ ~r~R 2003
-50 Table 9 (Part 4 of 6) for 2d125 IO,lm cone 90X 91X 92X 93X 94X 96X 97X
98X 9~( 9AX 98X 9CX 9DX 9EX 



AtX A2X A3X A4X A5X A6X AlX A8X A9X AAx ABX ACX AOX AEX AFX 599-0
4B1-01B2-0 483-0 4B4-0 485-0 4B6-0 IBJ-0 4F1-0 ~1-0 582-0 583-0 584-0 58S-0
586-0 587-0 4F2-0 70A-0 7~-0123~2 716-0 12S-2 t202 12l 2 4F3-0 1312 1322
133-2 134-2 135-2 t36-2 13l-2 4F4-0 68t-0 682 0 6B3-0 684-0 6B5-0 686-0
68l-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&2 iTl-2
4F8-0 TOB~ 70E-0183210W t85-218&2 1812 4F9-0 1912 192-2 i932 1942 1952
196-2 197 Z 4FA-01A1 Z 70F-0 11321M 2 tA~r2 1J16~21AT 2 4F8-01B1218~2
I83-01B42 18S2 t8&21B72 4FC01C1-21C2-2 iC3~21CA-21(Xr21C6-21C12
4FD01D1-2102 2 1D3-2 1D4-2 105-2 106-2107-2 4FE-0 1E1-2 1E22 IE321E42 1E5-2
tE6~2 1E72 SDI-0 526-0 5290 2132 583-0 5A3-0 21fr2 217-2 S02-0 5E1-0 5E2-0
5E50 6E4-0 5E5-0 5E6-0 5E7-0 5D3-0 231$ Z32-2 2332 2342 235-2 236-2 23l-2
504-0 52S-0 529-0 2492 5860 SAio-O 24&2 2t7-2 5D5-0 521-0 2S2-2 2532 581-0
SAl-0 25&2 25T-2 506-0 26t-2 2622 2632 2642 265-2 266-2 261-2 SDl-0 2712
2l2 2 2l32 2l4-2 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 m-0 n2-0 n3.4 n4-0
nsa ns-0 m-0 50B-0 2H1-2 2822 2832 2B4-2 2B5-2 28&2 281-2 SOGO 2C12 2C2-2
2C32 2G 2 2CS2 2C&2 2C12 500-0 21)t-2 2Q2 2 203-2 2D12 20r2 20&2 20J-2
50E-0 2E1-2 2E2-2 2E3-2 2E4-2 2E5:2 2E6-2 2E1-2 8 9 A B C D E F 5580 742-0
559-0 10&2 743-0 10D-2 10E-2 10F 2 l46-0 1t9-2 11A2 i1&211G2 11D2 11E-2
11F2 55A-0 1292 558-012B-2 12G2 12D-2 12E2 12F,2 138-2 1392 13A-2 13&2 13G2
13a2 13E2 13F 2 74T-0 t49-2 14k2148-214G2 14D-2 14E-2 14F-2 1S8-2 1592 15A
215B2 15G215D-2 15E-2 15F2 t68-2 169-2 16A 2 16B-2 16G2 16D2 16E-2 16F 2
I1&2 1l9-2 17A,21782 11G2 11D2 11E 2 11F 2 SSC-0 1842 ~D~O 18&218G2 1802
18E2 18F 2 t912 1992 19A-219&2 19G2 1902 19E2 19F 2 55E-01A9-2 55F-01A82
tAG2 tAD2 fAE 2 tAF~ t8&2184-218A-2188218G2 lBo-218E 218F2 1C&2 i~2
tCk21C8-2 tCG21C021CE21CF 2 108-210921 DA 210&210G2100-210E-210F 2 1Ed2 192
tEk21E8-2 tEG21ED2 tEE21EF2 1F8-2 1F9-2 tFA21FB-2 iFG21FO2 iFE-2 1FF-2 SC&0
5C9-0 5CA-0 6C8-0 5CC-0 5CD-0 SCE-0 5CF-0 656-0 2192 21A-2 2t8-2 21G2 21!>2
21E-2 21F-2 SEB~ 5E9-0 5EA-0 5E88 5EC-0 5ED-0 5EE-0 5EF-0 2382 239-2 23112
23&2 23G2 23o-2 23E-2 23F-2 65l-0 2492 24A2 248-2 21G2 24a2 24E-2 24F2
258-2 2592 25A 2 2582 25G2 25G2 25E-2 25F-2 268-2 2692 26A2 268-2 26G2
26Q-2 26E-2 26F-2 2l8-2 2192 21A-2 2182 2JG2 2102 21E-2 21F2 I380 739-0
73A-0 738-0 73G0 J3D-0 73E-0 73F-0 2982 2992 29A 2 29B-2 29G2 29D-2 29E-2
29F-2 nB-0 T134 nA-0 nB-0 nG0 n0-0 77E-011F-0 288-2 2892 28112 28&2 28G2
28D2 28E-2 28F-2 2C&2 2C9-2 2CA-2 2C82 2CG2 2C0-2 2CE2 2CF 208-2 2092 2DA 2
20B-2 2DG2 20o-2 2DE-2 20F 2 2E8-2 2E92 2EA-2 2E&2 2EG2 2ED2 2EE2 2EFe 81X
82X 83X 84X 85X 86X 87X 88X 89X 8AX 88X BCX 8DX BEX BFX 598-0 72C0129-0
30c32 5384I 539-0 3062 S072 5F1-0 7200 3122 3132 53A-0 5380 31&2 S11-2
5F2-0 321-2 728-0 3232 32d-2 32S2 326-2 S21-2 5F3 33t-2 332 2 3332 334-2
3352 336-2 33l2 SF4-0 725-0 3d2-2 3432 53G0 530-0 3462 34T2 5F5-0 T21-0 Q22
3532 53E-0 53F-0 3562 35J2 5F60 36t 2 ~2 363-2 364 2 3692 366-2 36l2 5F1-0
31i 2 3l2-2 3132 314-2 97S2 316-2 371-2 5F8-0 381-2120-0 3832 3842 3852
986-2 38l2 5F9-0 39t-2 392-2 39;i-2 39d-2 3952 9962 3912 SFA-0 3A12 72F-0
3A32 3A4-2 3A02 3Afr2 3A7 2 SEB-0 3B12 382 2 383-2 384-2 9852 9B6-2 8B7-2
SFC-0 3C1-2 3C2 2 3C32 3C4-2 3C52 3C6-2 3C12 SFD413012 302-2 3D32 304-2
906-2 3062 301-2 SFE-0 3E1-2 3E22 ~2 3E4-2 3E52 3E&2 3E1-2 SFF-0 3F1-2 3F22
~ 32 3F4-2 3F52 9F6-2 3F7-2 l58-0 3092 759-0 308-2 30G2 30D2 30E2 30F-2
318-2 3192 31A-2 318-2 31G2 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 33G2 33Q-2 33E-2 33F2 34&2 3492 34A2
94&2 34G2 3402 34E2 34F2 3S8-2 359-2 35A 2 3582 35G2 35o-2 35E-2 35F-2
.3632 3692 36A 2 3682 36G2 3602 36E-2 36F-2 S18-2 3192 SJA-2 3l82 31G2
310-2 37E-2 3JF 2 15G0 3892150-0 3B82 38G2 380-2 38E2 38F-2 3982 3992 39A-2
Q82 39G2 39D2 39E 2 39F 2 75E-0 3A92 75F-0 3A82 3AG2 3AD2 9AE 2 3AF 2 38&2
3892 38k2 3882 38G2 98D2 3BE-2 38F 2 3C8-2 3C92 3CA 2 3C82 9CG2 3Co-2 3CE-2
3CF2 308-2 3092 30A-2 3D8-2 30G2 30Q2 3DE2 3DF2 3E8-2 3E92 3EA-2 3E82 3EG2
3E42 3EE-2 3EF2 3F8.2 3F92 3FA-2 3F8-2 3FG2 3Fo-2 9FE-2 3FF-2   1 2 MAR
2003 -~1 Table 9 (Part 5 of 6) li Stale Diagram of 11-bd code wad manna for
2N25 (0.1111 code c1x C21( (~( GX CSX C6X CTX C8X ~X CAX C6X CCJ( COX CEX
69G0 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 11l-0 1252 426-2 421-2 663-0 4312
432-2 433-2 134-2 4352 136-2 43l2 664-0 57t-0 572-0 5I3-0 S74-0 575-0 5T6-0
51T-0 ss5-0 59i-0 592-0 593o 5ea.a ssso sa6o 5s1'-0 666-0 461,2 4622 463-2
484-2 4652 4662 16T 2 66l-0 4l12 4l2 2 4732 414-21l52 4T&2 4T12 668-0 718-0
TIE-01832 707-0 4852 486-21872 669-0 49t2 192-2 1932 194 1952 49&2 497
66A-0 4A1,2 71F-01A3-21A42 4A5-2 4A&2 4A12 668-018t 2 4822183-2 IH1-2 I852
486-2 48l2 66C-0 4C1-2 4C2-21C5-2 4C12 4C5-2 4C&2 4C7 2 860-010t-21022103-2
40N2 4C52 40&2 4D12 66E-0 4E12 4E2-2 4E32 4E4-2 IE52 4E62 4E12 6 9 A 8 C 0
E F 181E0152-0 489-0 t0&2 7530100-2 40E 2 IOF 2 156-O 1192 41A2 41B-2
11G211D2 11E 2 41F 2 48A-01292 488 428.2 42G2 420-212E2 42F2 138-2
133213A-2 43B-213G2130-213E213F-2 19-0 4192 14A-214&214G2 41Q2 44E-2 44F,2
456-2 4592 45A 2 45&215G2 450-2 45E-2 45F 2 46d-2 1692 48A 2168-2 46G2160-2
46E-2 46F 2 478-I 4T92 41A 2 I18-217G2 41D2 41E 2 IlF 2 48G01892 48a0188-2
t8G218D2 48E-2 48F2 498-2 4992 191l 2 4982 496219o-2 49E 2 49f-2 18E-01A92
48F-0 IA8-2 4A62 IAD2 IAE-2 IAf2 488-21892 IBA-2 488-2 48G21802 48E 2 48F2
4C8-21C92 4Ck2 ~8-2 4C62 4C02 4CE-2 4CF 2 40B-2 4092 40A 2 40E21062 IOQ2
40E 210F 2 IE6-2 4E92 IEh2 4E8-2 4E62 4ED2 4EE-2 4EF-2 1F82 4F92 IFA21F82
IFG2 IFD2 IFE-2 4FF-2~ ~8-0 509-2 5890 5082 50G2 SOQ2 50E 2 50F 2 518.2
5t92 51A-2 5182 51G2 5102 51E2 51F-2 53A-0 5292 58B-0 5282 52G2 5202 52E 2
52F-2 538-2 5392 53A-2 53&2 53G2 53D-2 53E-2 53F-2 a:&2 5492 54A-2 S182
54G2 54D-2 5'sE-2 54F 2 558-2 5592 SSA-2 5S&2 55G2 550-2 55E 2 55F 2 5o82
5692 56A-2 So"&2 56G2 5602 56E-2 36F 2 518-2 5792 57A 2 S18-2 57C-2 51d2
51E2 57F 2 ~.'f :~2 58D-0 58&2 58G2 5802 58E-2 58F-2 ~-2 5992 59A-2 598-2
59G2 5902 59E-2 59F-2 58E-0 SA92 58F-0 SA&2 5A62 SAD2 SAE-2 5AF-Z So6~2
5B92 SBA 2 58&2 58G2 5802 58E-2 58F1 5C82 5C92 5CA-2 5C&2 SCC-2 5C62 SCE 2
5CF-1 508-2 5092 50A-2 5082 50G2 50D2 5DE-2 SDF Sc8~2 5E92 5EA 2 SE82 5E62
5ED~2 5EE 2 5EF 60&0 6092 6B90 6C&2 60G2 60o-2 60E-2 60F2 6t8.2 6192 61A-2
6182 61G2 6102 61E-2 61F-2 63A-0 6Z92 688-0 62&2 62G2 6242 62E2 62F 2 a8-2
6342 63A-2 63&2 63G2 63D2 63E-2 63F 2 61d ~ 6492 64h2 648-2 64G2 640`2
64E-2 64F-2 1<58-2 6592 65A 2 6S&2 65G2 6SD2 65E-2 65F-2 68&2 6692 66A2
66E2 66G2 66Q2 66E2 66F-2 6T8-2 6192 61A-2 6l&2 67G2 610-2 61E-2 67F2 6&G0
6892 680-0 68&2 68G2 68D2 68E 2 68F 2 6~-2 6992 69A 2 690-2 69G2 ~D2 69E2
69F 2 6eE-0 6A92 68F-0 6A&2 6A62 6AD2 6AE-2 6AF-2 6682 6892 68A-2 6882 68G2
68D2 68E 2 68F 2 6C82 6G9-2 6CA 2 6C8-2 fiCG2 6CD2 6CE-2 6CF 2 608-2 6092
60A 2 608_2 6D62 60D-2 6dE-2 60f 2 6E82 6E92 6EA 2 6E8-2 6E62 6ED2 6EE-2
6EF-2 6F82 6F92 6FA-2 6F&2 6F62 6FD-2 6FE-2 6FF-2 01X OZX 0d7( DIX 05X 06X
DIK 08X 09X DAX OBX OCX 00X OEX E1X E2X E3X E4X E5X E6X ETX E8X E9x EAX E8X
ECX EOX EEX ~ 5190 51A-0 S18-0 51C-0 5100 51E-0 51F-0 691-0 549-0 54A-0
548-0 54C-0 5408 54E-0 54F-0 692-0 521-2 T40-0 523-2 524-2 5252 526-2 521-2
693-0 53t-2 532-2 533-2 534-2 5352 53&-2 537-2 694-0 619o 61A-0 61B-0 61C-0
610-0 61E-0 61F-0 69S-0 6490 64A-0 648-0 64C-0 640-0 64E-0 64F-0 6960 5612
562 2 So32 564-2 5652 5662 56l 2 691-0 5112 512-2 ST3-2 514-2 5152 516-2
5712 698-0 5812 74E-0 5832 584-2 5852 586-2 58T-2 ~9-0 591-2 592 2 5932
594-2 5952 5,.~f'r2 591-2 j69A-0 5A12 74F-0 5A3-2 5A4-2 5A52 5A6-2 5A7-2
Q698-0 5B1-2 582-2 5B3-2 584-2 S852 S86-2 5A7-2 69C-0 5C12 5C22 5C32 5C4-2
5C52 SC6-2 SC1-2 ~0~0 5D12 502-2 503-2 5D4-2 5052 5Dfr2 501-2 69E-0 5E12
5E2 2 5E3-2 5E4-2 5E52 5E&2 SE1-2 69F-0 SF1-2 5f22 5F32 5F4-2 5F5-2 5F62
5F1-2 59E-0 78G0189-0 603-2 568-0 S~0 6062 6012 76l-0 786-0 6122 613-2
56A-0 568-0 616-2 6t12 T62-0 b212 788-0 623-2 624-2 6252 6262 621-2 T63
6312 6322 633-2 634-2 6352 6362 63l-2 J64-0 l85-0 642-2 643-2 56G0 560-0
6462 641-2 1650 787-0 652-2 6532 56E-0 56F-0 6562 65l-2 l66-0 6612 6622
663-2 6642 6652 6662 6612 76l-0 6l12 6122 6732 6l4-2 675-2 61&2 671-2 7680
681-2 l80-0 683-2 684-2 6852 6862 6812 769-0 691-2 692 2 ~3-2 694-2 6952
6962 6912 76A-0 6A1-2 78F-0 6A3-2 6A4-2 6A,52 6A62 6A12 T68-0 6B12 6822
6832 6B1-2 6852 6862 6B1-2 76G0 6c12 6C2 2 6C32 6G-2 6C52 6C&2 6C1-2 76D-0
6D12 6d2 2 6D3-2 6D4-2 6052 606-2 607 2 16E-0 6E12 6E2-2 6E3-2 6E4-2 6E52
6E62 6E1-2 76F-0 6F12 6F2-2 6F3-2 6F4-2 6F5-2 6F6-2 6F12   12 BAR 2003 -52
Table 9 (Part 6 of 6) State Diagram of 1 t-b~ co6e cord moping (or 24I25
(O.lm code FOX F1X F2X F3X FIX FSX F6X FlX F8X F9X FAX F8X FCX FDX FEX 0 t
2 3 t 5 6 1 59F0 TAGO 1A40 l03-2 518-0 5l9-0 ItlG21012 181-01A6-0 7i22
113-2 51A-0 STB-0 Tt&2 11J2 792-0 12121A8-0 7232 t22 72r2 12G2 1T12 T93-0
J312 7322 t332 7342 J382 736213l-2 794-0 7A5-0 T12 2 113-2 SlC-0 510-016-2
J1J 2 1980 JAJ-0 T52 2 153-2 51E-0 SlF-0 T56-2 13J 2 796-0 T61-2 762 2
l63-2 I64-2162 t6&21612 J91-0 77i 2 1l2-2 1l32 T14-2 1l5-2 J1E211J~ T98-0
78t 2 lllD~O T83-2 T84-2185218&x 78J2 T99-0 t912 792-2 19C3-2 19i-2 792
796-2 19t 2 79A0 7A12 tAf-0 7A32 tM21A5-2 JA6-2 TAT 2 1980 7812 T82 2
18321B1-2 tB5~2 786-2 78J 2 79('r0 7C12 7C2 21C3-2 7G-2 lC&21 C&21C7,2
19001D12102 2 703-2 tDC 2 tD6~2 70Cr21D12 79E-0
7E121E2-21E3-21E4-21E~21E6r2 7EJ 2 19F-0 7F1-2 1F2-2 7F3-2 7F42 7F5-2
tF~21F72 8 _ 9 A 8 C D E f ?68-0 7~2 l9-0 198.210G2100-210E 2 lOF 2 t182
l19-1 11A211&2 ltGZ 110211E2 11F2 18A-0 729-218B-0 l28-212C212D? 72E-212F2
738-2 7392 73A 213&2 73G2 13D2 T3E213F-2 l1&2 112111l2118-211G2 l102 71E-2
71F2 758-215A-1 75A-2 75&2 75G2 T5D215E2 16F 2 t68-212 16A2168-216G2
760216E-216f 2 7l8-21l9-2 71A21182 RG2 77D211E 211F2 t8G01892180~
18&218G218D218E 218F-2 798-2199-i 79k219&21962 79D2 79E 219f 2 18E-0 1A92
18F-011l8-2 1A62 7AD2 7AE2 tAF 2 T86-2 t89-2 78A 218&2186218D2 78E-2 78F 2
1C8-21C92 7CA 21C&21CG2 7CD2 7CE2 ICF 2 1E>8-2 t09-2 70A 2 t08-2 70G2
TOD210E2 10F2 1E8-2 7E9-2 lEA 2 7F&21EG21E0-2 7EE-2 TEF2 tf821F921FA-21F&2
1F62 7FD2 tFE-2 7Ff-2   ,12 MAR 20Q3 -53 Table 10. on the following pages
is an encoding table for the 14-bit encoder when the state SO is active.
The arrangement of Table 10 is similar to 5 Table 9, however, the state is
"0" for a11 of Table 10 as indicated at the top of Table 10. ~r   .12 MAR
2003 00X OtX 02X 03X 04X 05X 06X 01X 08X 09X OAx OBX OCX OoX OEX ibX 11X
12X 13X 14X 16X iTX 18X ' 19X 1AX 18X tCX tOX tEX iFX 20X 21X 22X 23X 24X
25X 26x 27X 28X 29X 2AX 28X xx 20X 2Ex _5a _ Table 10 (Part 1 of 4i ) 0 of
t 4-b~ coae t~ord to 2an5 ~.~m coae 0 1 2 3 4 S 6 T D''70 04E1 Ol2t 023
04F0 04F1 0266 0261 035E C;E3 0212 02T3 04F2 04F3 0276 027T 057t 030C 0T23
0493 03CC 0495 0196 102l 035C 0300 068C 1033 03C0 1035 1036 t037 0572 04E5
02E2 02E3 04F4 04F5 02E6 Q2Q' 035A 04E7 02F2 02F3 04F6 01F7 02F6 02F7 0573
0308 068.9 1063 03C8 t065 1066 106T o3se tmt 1o72 1Q13 1o74 1o75 1m6 t011
05l4 0306 0125 04A3 03C6 04A5 04A6 10B7 0356 030T 0686 1093 03C1 1095 t096
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(~ C3X ~ CIX i CSX 06X ClX C8X ~( CBIf CCX COX CO( 0600 OlCt 01E1 OlE2 07C:
OlD1 1C06 1C07 07E8 01C3 1C12 1C13 01D2 0T03 1C16 1C17 0601 1021 07E3 1C23
1C24 1C25 1C26 1C21 1C30 1C31 1C32 1C33 1C34 1C35 1C36 1d7 0602 111C5 1G2
1C13 O104 0105 1G6 1G7 01EA OICl 1C52 1C53 OTOB 01D1 1C56 1C57 0603 1C61
t062 1C63 1C64 1C65 1C66 1C67 1C70 ICIt 1C12 1C13 1C71 1C75 1C16 1C17 06D4
1C81 07E5 1C83 1C84 1C85 1C86 1C87 1C90 1C91 1C92 1G93 1CA4 tt'~5 1~6 1C97
0606 lC~t1 07E1 tCA3 tCM 1CA5 1C148 tCdl 1C80 1C81 1C82 1C83 1C84 1C65 1C86
1C81 0606 iCCt 10C2 tCC3 iCG 10C5 10C6 iCC1 1C00 1C01 1C02 1C00 1C04 1C06
1C06 1C01 06D1 ICEt tCE2 1CE3 iCE4 tCES tCEB 1CE7 iCFO iCFt 1CF2 1CF3 1CF4
1CF5 1CF6 tCF1 8 9 A 8 C D E F 01F0 1C09 07F1 1C08 iCOC 1C00 tCOE iCOF 1C18
1C19 ICiA 1C18 1C1C 1C10 iCiE ICiF 07F2 1C29 07F3 1C28 1C2C 1C.20 tC2E iC2F
1C38 1C39 iC3A 1C38 iC3C 1C30 1C3E iC3F 1G5 1G9 iGA 1G8 iGC 1C10 iGE 1GF
1C58 1C59 1C5A 1C58 iCSC 1C50 iCSE iCSF 1C68 1C69 1C6A 1C68 106C 1C60 1C6E
tC6F 1C18 1C79 IClA 1C18 iCIC 1C10 IClE iC7F 07F4 1C89 01F5 1C88 1C80 1C80
1C8E iCBF tf~8 1C99 IC9A 1C98 1C90 1C90 iC9E iC9F 01F6 1CA9 0?F7 1C118
tCllC tCAD 1CAE 1CAF 1C88 1C89 1C8A 1C88 1C80 1C80 tCBE iCBF 10C8 10C9
10C11 1CCB 100C 10C0 10CE IOCF 1C08 1C09 1COA 1C08 iCOC 1C00 1COE iCOF 1CE8
1CE9 ICt:A 1CEH iCEC ICED tCEE 1CEF 01X D?X 00X 04X 0~ D9( 131X 08X D~X
097( OCx OOX o-~ Or'X E!X E2X E3X Ea( E5X Eo`X E7X E3X E9X EAX 189J( E4(
EDX EEX EFX OlEC OlCB t012 1013 070A OTOB t016 10t7 06D9 102t t022 1D23
1D24 1D25 1D26 t027 10r10 103I f032 1003 1034 t035 1D36 103T 060A 07C0 1D42
t013 OlOC OlDO 1D46 10d1 07EE OlCF 1D52 1(~3 070E OTOF 1D56 t051 0608 106t
1062 1D63 1064 1065 1066 t061 t070 1D71 1012 t013 1074 101S 1D76 1071 060C
t081 t082 10B3 1084 1085 10B6 10B7 t090 109t 1092 1D93 ~t0A4 1D95 t098 1097
06D0 10A1 10A2 10A3 10A1 10A,5 10A8 10A7 1D80 108t 1D82 1D83 1D94 1085 1D86
1D87 060E 10C1 10C1 10C3 10G 10C5 lOCa 10C1 1000 10D1 t002 10D3 1D04 10D5
10O6 100l 060F 10E1 10E2 10E3 10E4 10E5 10E6 10E1 IDFO 10F1 10F2 10F3 10F4
10F5 10F6 10F7 06F0 07E1 OTE9 1E03 1E04 1E05 1E06 1E01 1E10 1E11 1E12 1E13
1E14 1E15 1E16 1E17 06F1 1E21 01E8 1E23 1E21 1E25 1E26 1E21 1E30 1E31 1E32
1E33 1E34 1E35 1E36 1E31 06F2 1E11 1E42 1E43 tEd4 1E45 1E46 1E17 1E50 1E51
1E52 1E53 1E54 1E55 1E56 1E51 06F3 1E61 1E62 1E63 1E64 1E6,1 1E66 1E61 1E10
1E11 1E12 1E13 1E71 1Q5 1E76 1E77 06F4 1E81 01E0 1E83 1E84 1E85 1E86 1E87
1E90 1E91 1E92 1E93 1E91 1E95 1E96 1E97 06F5 tEAt tITEF tEA3 tEA4 PEAS tEA6
tEAT 1E80 1E81 1E82 1E83 tEBd 1E85 1E86 1E87 06F6 tECt tEC2 1EC3 1EG tEC5
tEC6 IEC1 1E00 1E01 1E02 1E03 1E04 tE~ 1E06 1E01 t>EFl tEE1 tEE2 tEE3 tEEI
LEES tEE6 tEEI 1EF0 tEFt tEF2 tEF3 1EF4 tEFS 1EF6 tEFl 1008 1009 100A t008
100C 100D 100E 100F 1D18 10t9 101A t018 101C t010 101E 101F 1028 1029 102A
t028 102C t020 102E 102F 1D38 1D39 103A 103B 103C 103D 103E 100F 1D48 1049
104A IDdB 104C 104D 104E 104F t058 t059 105A 1D58 105C 10S0 LOSE 105F 1068
1D69 106A t068 106C 106D 106E 106F 1D78 1D79 101A t078 101C 1D70 101E 107F
1D88 t089 108A 1088 108C 108D 108E 108F 1D98 t099 109A 1D98 109C 109D 109E
109F 10A8 10A9 1DAA 1QA8 1DAC 10A0 iDAE 10AF 1D88 1D89 108A 1088 108C 1D80
108E IDeF 10C8 10C9 iDCA 10C8 tOCC 10C0 tOCE 10CF t008 119 100A 10D8 100C
100D 100E 100F 10E8 10E9 lOEA 10E8 10EC 10E0 tOEE tOEF 10F8 10F9 iDFA 10F8
1DFC 10F0 1DFE 1DFF 01F8 1E09 07F9 1E08 tEOC 1E00 tEOE tEOF 1E18 1E19 tEIA
1E18 1EIC 1E10 tEfE tEIF 07FA 1E29 07F8 1E28 tE2C 1E20 tE2E tE2F 1E38 1E39
tE3A 1E38 tE3C 1E30 1E3E tE3F 1E18 1E49 tE4A 1E48 tE4C 1E10 tE4E tE4F 1E58
1E59 tESA 1E58 1ESC 1E50 fESE tESF 1E68 1E69 tE6A 1E68 tE6C 1E60 tE6E tE6F
1E78 1E19 tElA 1E18 tEIC 1E70 tETE 1ETF O1FC 1E89 07F0 1E88 IEBC 1E80 tEBE
tEBF 1E98 1E99 1E9A 1E98 1E9C 19D 1E9E 1E9F OlFE tEA9 07FF tEAB tEAC LEAD
tEAE LEAF 1E88 1E89 tEBA 1E88 tEBC 1E80 1E8E tEBF tECB tEC9 tECA 1EC81EOC
tECO tECE tECF 1E08 1E09 tEDA 1E08 tEOC 1E00 CEDE tEDF CEEB tEE9 tEEA tEEB
tEEC 1EE0 tEEE tEEF   



12 MA R 2003 -59 Table 10 (Part 6 of 6) s~te 0 of 14-b~ oode word to 24r15
(0 7n) code .1 2 3 1 5 6 7 08 9 A 8 C D E Ff0)(06F8 1F01 1F02 1F03 1F01
1F05 1F08 1F071F08 1F09 1FOA 1F08 IFOC 1F00 IFOE 1FOFFiX1F10 1F11 1f12 1F13
1F11 1F15 1F16 1F171F18 1F19 1F1A 1F18 IFiC 1f10 1FIE 1FIFF2X06F9 1F21 1F22
1F23 1f21 1F25 1F26 1F211F28 1F29 IF2A 1F28 1F20 1F20 iF2E IF2FF3X1F30 1F31
1F32 1F33 1F34 1F35 1F36 1F31'.F38 1F39 1F3A 1F38 1F3C 1F30 1F3E
1F3FF4X06fA 1F41 1F12 1F13 1F14 1F45 1F46 1F~1F48 1F19 IFlA 1F18 1FIC 1FID
1FIE tF4fF5X1F50 1F51 1F52 1F53 1F51 1F55 1F58 1F571F58 IFSA 1F5A 1F58 1F5C
1F50 iFSE iF5FF6X06F8 1F61 1F62 1F63 1F64 1F65 1F66 1F671F68 tF6A 1F6A 1F68
1F6C 1f60 1F6E iF6FFlX1F70 1F71 1F12 1F73 1F71 iFJS 1F76 1F711f78 1f79 tFIA
1F18 IFIC 1R0 IF7E IFIFF8X06FC 1F81 1F82 1F83 1F84 1F85 1F86 1F871F88 1F89
1F8A 1F88 1F8C 1F80 tFBE 1F8FF90(1F90 1F91 1P92 1F90 1F91 1F95 1F96
1F971F98 1F99 IF9A 1F98 iF9C 1f90 1F9E 1F9FFAX06FD IFAI 1FA2 1FA3 1FA1 1FA5
IFA6 IFAI1FA8 IFA9 IFM 1FAB 1FAC iFAD iFAE 1FAFF8X1E80 1F81 1F82 1F83 1F81
1F85 1F86 1f8?'1F88 1F89 iFBA 1F88 IFBC 1F80 1F8E iFBFFCX06FE iFCt tf~2
iFC3 iFG 1FC5 1FC6 tFCItFCB IFC9 iFCA 1FC8 IFCC tFCO IfCE iFCFfOX1F00 iFD1
1FD2 1F03 iFDI iFDS 1F06 1F071f08 1F09 1FOA 1F08 1FOC 1F00 iFDE iFOFFEXOoFF
iFEt iFE2 tFE3 IFEI iFES tFE6 iFE7iFEB 1FE9 IFEA IFEB IFEC iFED 1FEE
1FEFFFX1FF0 iFFt 1FF2 1FF3 IFFI IFFS iFF6 1FF71FF8 IFF9 IFFA iFFB IfFC 1FF0
iFFE 1FFF   ~ 2 MA R 200 -60 Table 11 below is an encoding table for the
14bit encoder when the state S1 is active. The arrangement of Table 11 is
similar to Table 10. In S Table il, the state S1 is indicated at the top of
the _ ' table to be active.   1 2 M A R 2003 -61 Table 11 (Part 1 of 6) O0X
01X 02X acc 04X 05X OIiX OlX OBX 09X OAX 08X OCX 00X OEX 11X 1?X 13X 14X
15X 16X 11X 18X 19X AX 18X iCJ( iDX 1Ex 21x 22X 23X 24X 25X 26X 21X 28X 29X
277X 28X 2CX '2DX ~ 2EX State 1 of t4-bit code v~ 0 1 2 3 4 5 6 T ODTO OCEt
01:2t 0003 OCFO OCFi 0006 O001 OC1E OCE3 OEtE 0033 OCF2 OCF3 0006 0D31 00T1
0D21 0F23 0023 0024 0025 0026 0021 ocrc oE4c aElc 2a33 oE4o 2a13 2oas 203T
0072 OCES 0E18 0043 OCF4 OCF3 0046 20d1 OCTA OCET OE1A 2053 OCFB OCF1 2056
2061 0013 0E48 OEi9 2063 OE49 20~ 20"06 2061 0C18 20T1 2012 20T3 2074 2013
20I6 2017 OOlI 0091 0F25 0D93 0094 OD95 00A6 ODAl 0C16 OE46 0E16 2093 OE41
2095 20A6 209I 00T5 0081 OF2T 0065 0064 00~ 0066 006i OCl4 20t31 20B2 2083
2084 2085 2086 208T 00l6 0E42 OE13 20C3 0E43 20C5 20G 20C1 OCl2 200t 20D2
2000 20D4 2005 2006 200'l OOll 20E1 20E2 20E3 20E4 20F5 20E6 2~1 20F0 20F1
20F2 20F3 20F1 20F5 20F6 20F1 OClF OCEB OE3E 2113 OCFA OCFB 2116 21tt ODi9
OESC OE30 2123 0E50 2125 2t26 2121 OClO 2131 2132 2133 2134 2135 2136 213l
OOTA OCEO 0E38 2143 OCFC OCFD 21S6 2147 OC1B GCEF 2152 2153 OCFE OCFF 2156
215T 007B 216t 2162 2t63 2t64 2t65 2t66 2161 2170 21l1 2t12 2173 2174 2115
2176 217T 001C 0E56 OE3T 2183 OE5T 2185 2166 218l OCTI 2f91 2192 2193 2194
2I95 2I96 219T 0010 21A1 21A2 21A3 21A4 21A5 21A6 21A1 218Q 2181 2182 21B3
2t84 21B5 2185 21B1 ODIE 21C1 21C2 21C3 21G 21C5 21C6 21C1 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 0F29 00s3 0064 ooes 000s ooer OCIiE
OESE O31 2213 Oc5F 2215 2216 221I 008i OOA1 0F28 00A3 00M 00A6 00A6 00VJ
OC6C 2231 2232 2233 2234 2235 2236 2231 0082 OESA 0E34 2243 0E58 2245 2246
?21l OCbA 2251 2252 2253 2254 2255 2256 2251 00B3 2261 2262 2263 2264 2265
2266 2267 2210 2271 2212 2213 2214 22T5 2216 2211 0084 00C1 OF2D 00C3 OOG
00C6 OOC6 00C! OC66 2291 2292 2293 2294 2295 2296 2291 GOBS OOE OF2F 00E3
00E4 00E5 OOE6 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 22E1
22E2 22E3 22E4 22E5 22E6 22E1 8 9 A 8 C D E F 0F30 0009 0F31 0008 ODOC OD00
000E GOOF GCSE 0039 0031t 0038 000C 000D 003E OD3F 0F32 0023 0F33 0028 002C
0020 002E OD2F OCSC 2039 203A 20338 203C 2030 203E 203F OC3A 0049 004A 2048
OD4C 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 0F34 00Q9
0F35 0098 OD9C 0090 OD9E OD9F 0C58 2099 209A 2998 209C 2090 209E 209F 0F36
ODD OF3T O068 006C 008D 006E 006F 2088 2a89 208A 2088 208C 208D 208E 208F
0C32 20G 20CJ120C8 20CC 20C0 20CE 20CF 2008 20D9 200A 20D8 200C 20D0 200E
200F 20E8 20E9 20EA 20E8 20E1; 20ED 20EE 24EF 20F8 20F9 20FA 20F8 20FC 20F0
20FE 20FF OCSF 21t9 211A 2t18 211C 2110 211E 211F 0C30 2129 212A 2128 212C
2f20 212E 212F 2t38 219 213A 2138 213C 213D 2f3E 213F bC3B 219 214A 2118
214C 2t40 214E 214F 2158 21S9 215A 21S8 215C 2150 215E 215F 2168 2169 216A
2168 216C 2t60 216E 216F 21l8 2t13 277A 21T8 211C 2t10 211E 211F OC3T 2159
218A 2t88 218C 2180 218E 218F 2198 21~ ~;:~. 21S8 2t90 2190 2t9E 219F 21A8
21A9 21AA 21A8 21AC 21AD 21AE 21AF 21B8 2189 218A 2188 218C 218D 218E 218F
21C8 21C9 21CA 21C8 2iCC 21C0 21CE 21CF 21D8 21C4 210A 2108 21DC 2100 210E
2tOF 21E8 21E9 21EA 21E8 21EC 21E0 2lfE 21EF 21F8 21F9 21FA 21F8 21FC 21F0
2tFE 21FF aF3e oo~ oF~ o~ ooec 000o OoeE 000F OGE 2219 221A 2218 221C 221D
221E 221F OF3A 00A; 0F38 OOAB ODAC ODAD OOAE OOAF 2238 2233 223A 2238 223C
2230 223E 223F 0C28 ?i:9 224A 224B 224C 2240 224E 221F 2258 22~ 225A 2258
225C 2250 225E 225f 2268 22~ 226A 2269 226C 226D 226E 226F 22T8 ?219 221A
2218 227C 2270 227E 221F v aF3C ODCB 0F30 ODCB ODCC ODCO ODCE aDCF 2298
2299 229A 2298 229C 2290 229E 229F OF3E 00E9 OF3F OD ODEC OOEO OGEE ODEF
2288 22B9 228A 2288 228C 2280 228E 228F 22C8 22C8 22CA 22C8 22CC 22C0 22CE
22CF 2208 22D9 220A 22D8 220C 2200 220E 22DF 22E8 22E9 22EA 22E8 22EC 22c0
22EE 22EF 22F8 22F9 22FA 22F8 22FC 22FD 22FE 22FF   1 2 M A R 2003 -62
Table 11 (Part 2 of 6) State 1 of 1 ~ code word to 245 7 code0 1 2 3 1 5 6
J8 9 A 8 C 0 E F30X0088 0E50 0E30 ?.103 8E51 2305 2306 230JOC2f 2309 230A
2308 230C 2300 2'30E 230F31XOC6F 2311 23t2 2313 2314 2315 231o ~2318 2319
231A 2318 231C 231D 231E 231F32X0D89 2321 2322 2323 2324 2325 2326 23a2328
2329 232A 232B 232C 2320 232E 232F33X2330 2331 2332 2333 2334 2335 ?336
23312308 2339 233A 2338 233C 233D 233E 233F34X008A 2341 2312 2343 2344 2345
2346 23d72348 2349 23411 234B 234C 2340 231E 234F35X2350 2351 2352 2353
235d 2355 2356 23512358 2359 235A 2358 235C 235D 235E 235F36X0088 2361 23G1
2363 2364 2365 2366 23612368 2369 23611 2368 236C 2360 230 236F37X23J0 2311
23T1 23T3 2314 t315 2316 ?3l72318 2319 237A 2378 ?37C 2310 231E 237F38X008C
2381 2382 2383 2384 2385 2386 238J2388 2389 238l1 2388 23!9C 2380 238E
238F39X2390 2391 2392 2393 2394 2395 2'396 23972398 2399 239.1 2398 238C
2390 r9E 239F3AXOOBD 23A1 23A2 23J13 2311d 23A5 23A5 2J1723A8 23A9 23M 23A8
23AC 23!1D 23AE 23AF38X2380 2381 2382 2383 ?384 ?385 2386 ?3812388 2389
238A 238B 238C 2380 ?3HE 238F3CX008E 23C1 23C2 23C3 23G ?"aC5 ?.3C6
?3C723C8 23C9 23CA 23C8 23CC 23C0 23CE 23CF30X2300 238t 2302 2300 230d 2305
?306 23072308 23D9 230r! 2308 230C 230D 230E 230F3EX008F 23E1 23E2 23E3
23E4 ?JES 23E6 23~23E8 23E9 23Ea 23E8 23EC ?3ED 23EE 23EF3FX23F0 23F1_ 23F2
23F3 23F4 23F5 23F6 f~T23F8 23F9 23FA 23F8 23FC 23F0 23FE 23FF40X DODO 0F11
OF6f i'13 OFSO Or51 OF12 24Q7OF10 0F19 0F71 2d08 0F18 240D 240E 240F41X0F08
0F43 0F02 2413 OF52 153 2G16 2411~Q4 2419 241A 24t8 241C 241D 241E 241F42X
0001 0F11 0F63 2423 0F10 2.25 2426 2:210F72 2429 OFT3 242B 242C 2420 242E
242F43X0F28 243I 2432 2433 2d34 2;35 2436 24372t38 2439 243A 243B 2~.'L
243D 243E 243F44X0002 OFIS 0F22 2443 0F51 Q55 2446 24470F24 2449 244A 2448
244C 2440 24;: 244F45XOfOA 0F41 24S2 2453 0F56 Qf'1 2;S6 2G572:58 24S9 245A
2458 24SC 245D 2GE 245Fe6X 0003 2G61 2462 2463 2G64 2d65 2G66 2G512G68 2d69
246A 246B 246C 2460 2dcE 2d0'F41X24l0 24l1 24l2 2413 2d14 241S 2d16
24T12418 24l9 241A 2118 24JC 2470 247E 241F48X 0004 QF15 QF65 2483 QFt4
2i35 2486 2d81QF74 ?489 0F75 2488 248C 2l80 24EE 2dbF49X OFOC 2491 2d92
2d93 2494 2G95 2t96 249l2G98 2499 249A 2G98 249C ?490 249: 269F4AX 0005
24A1 0F67 24A3 21A4 21J5 24A6 21A1OFIb 24A9 0F71 2dA8 24AC 24AD 24A:
2dAF48X2480 24B1 2482 2483 248d 2:85 24B6 2t672G33 24B9 248A 2C88 248C 248D
2GEE 248FiCX00D6 24C1 24C2 24b 24G1 2;C5 2dC6 2;C1 ~2GC8 24C9 24CA 24C8
24CC 24C0 2dGE~24Ci:40X2d07 2400 24D1 2402 24D3 24D4 2d05 2dD62dD8 24D9
240A 240B 240C 24D0 24~ 24DFtEX0007 24E1 21E2 24E3 24E4 21E5 2;E6 21E7248
24E9 24EA 24E8 24EC 21ED 24E 24EFtFX21F0 24F1 24F2 24E3 24f4 24r5 2;F6
24r'724F8 24F9 24FA 24F8 24FC 24FD 24FE 24FFSOX0006 0F19 0F42 2503 0F58 OFD
25D6 2501OFt4 2509 250A 2508 250C 250D 250t 250F51XOFfB 0F48 2512 2513 OFSA
OFD 2516 25172518 25t9 2SA 2518 251C 2510 251E 251F52X00D9 252t 2522 2523
2524 25i5 2526 Q212529 2529 252A 2528 252C 2520 252: 252r53X2530 2531 2532
2533 2534 2535 2536 ?53J2538 2539 253A 2S38 253C 253D 253: 25~54X OODA OFID
2542 2543 OfSC 0F50 2546 2S,'12548 2549 254A 2548 254C 254D 254E
254FSSXOFIA OFIF 2552 2553 OFSE OfSF 2~6 2,~72558 2559 255A 2558 255C 2550
255E 25x56X 0008 2561 2562 2563 2564 25~ 25'06 2`'x1251r8 2569 256A 256B
256C 2560 256E 256FSIX2570 257i 25T2 2513 2514 25r 2576 2a?l2578 2519 251A
2518 251C 257D 257E 251F587( QOOC 2581 2582 2583 25&i 25B5 2586 2587~ 2588
2589 258A 2588 258C 2580 258E 258F59X2590 2591 2592 2S93 259d 2563 2S96
2~12~2 25A9 259A 2598 259C 2590 259E 259FSAX GOOD 25A1 25A2 25A3 25A4 25AS
25J16 25A725A9 25A9 25M 25A8 25AC 25A0 25AE 25AF58X2580 2581 2582 2583 2584
258s 2536 25872588 2589 258A 258B 258C 2580 258E 258F5CX000E 25C1 25C2 25C3
25C4 25C5 25C6 25G125C8 25G9 25CA 2SC8 25CC 25C0 2SCE 2SCF50X2500 2a01 2502
2503 2504 ?605 2506 2~72508 25D9 250A 2508 250C 2500 250E 250F5EXODDF 25E1
25E2 25E3 25E4 25E5 2 c6 25'c125E8 25E9 25EA 25E8 25EC 25ED 25EE
25E'r5FX25F0 25F1 25F2 25F3 25F4 25F5 2x6 25'r725F8 25F9 25FA 25F8 25FC
25FD 2SFE 25EF   ~ ~ MA R 2003 -63 Table 11 (Part 3 0 6) (~ State , 0t
14-bit code worn ~r 24g5 co,Tf>} codeO 1 2 3 1 5 6 18 9 A 8 C O E F60XODFO
0F10 0F69 2603 OF1C 2606 2606 26014r78 2W9 0F19 2608 260C Q00 260E
260F61XOFIC 2611 2612 2613 2611 2615 2616 26t72618 26t9 261A 261B 261C 2610
261E 261F62X00F1 262t OF68 2623 2624 2623 2626 2621OF1A 2629 Q78 262B 262C
2620 262E 262F6',0(2630 263t 2632 2633 2631 2635 2636 263J2638 2639 2b38
2638 263C 2630 263E 263F64XOOF2 2641 2642 2643 2644 26<5 2646 2W726t8 2649
261A 2618 264C 2640 264E 261F65X2650 2651 2b52 2653 214 2655 2656 26512658
2~ 255A 265H 265C Q50 266E 265F66X00F3 2661 2662 2663 2664 2665 2666
266T2668 26W 26611 2668 266C 2660 266E 266F6lX2610 2611 2612 2613 2614 2615
26J6 26112618 2619 261A 261B 267C 2610 261E 261F68X00F1 2681 0F60 2683 2684
2685 2686 2687OF7C 2689 ~7D 2688 268C 2680 268E 269F~(2fi90 2691 2W2 2693
2694 2695 2696 26912688 2899 269A 2698 269C 2690 289E 269F68X00f3 28A1 OF6F
26111 26M 261i5 26A6 26A1OF7E 26A9W7F 26A8 26A1; 26A0 268E 268F68X2680 268t
2682 2663 2684 261 2686 26812688 2689 2b88 2688 268C 268D 268E 268F6t2(OOF6
26C1 ?6G2 26C1 26G 26C5 26C6 26C728C8 26C8 26C8 26C8 260C 26C0 2~E
26CF6DX2600 2601 2602 2603 26D4 2606 2606 26012606 Z609 26Q8 260B 260C 26D0
2o"OE 260F6EX00F7 2W1 26E2 26E9 26E4 26E,1 26E6 26E126E8 26E9 26E8 ~8 26EC
26ED 26c'E 26~6FX26F0 26F1 26F2 26F3 26F1 26F5 26F6 26F126F8 26F9 26F8 26F8
26FC 26F0 26EE 26FF10X00F8 2101 2l02 2103 2704 2705 2l06 Z1012I08 2109 210A
2108 210C 2l00 210E 210F11X2110 2l11 2112 2113 21t4 21i5 2l16 211l2l18 2719
211A 211B 211C 271D 211E 211F72X00F9 212t 2122 2723 2124 2l25 2J26 21272128
2T29 212A 2J29 212C 272D 212E 212F73X2130 2131 2732 2T33 2134 Z135 2l36
2T312T38 2739 213A 2138 213C 273D 213E 273F74XOOFA 2l11 2742 2l43 27t4 2145
2I46 2l4721t8 2149 274A 2148 214C 214D 274E 214F75X2i50 2J51 Z152 2T53 2754
21S5 2756 21512158 2759 215A 2158 275C 2750 215E 275F76X00F8 2I61 2162 2163
2l61 276S 2166 276l2168 2169 216A 2168 216C 2I60 2loE 216F17X2110 271t 2712
2113 2114 2715 21J6 27712178 27J9 271A 21J8 211C 27J0 21l E 211F18XAFC 2181
2T82 2183 2T84 2l85 2l86 2J872I88 2789 218A 2188 278C 278D 278E 218F79X2J90
279i 2792 21~ Z194 Z195 2796 21912J98 2799 279A 2198 279C ?l90 219E
219F18X00F0 27A1 21A2 27A3 27A4 21A5 21A6 27A127A8 21A9 27M 21A8 218C 21A0
278E 278F78X2T60 21B1 2182 21B3 2l84 2185 2I86 21812188 2J89 218A 2788 218C
2180 216E 218F1CXOOFE 21C1 27C2 21C3 21G 21C5 21C6 27C721C8 27C9 21C8 27C8
27CC 21C0 21CE 27CF7DX2100 270f 2102 2J03 21D4 210S 2706 21D721D8 2109 210A
21D8 2JDC 2100 2TDE 270FlEXDOFF 21E1 21E2 27E3 27E4 27E5 27E6 27E727E8 27E9
27E8 21E8 27EC 21E0 21EE 21EF7FX27f0 21F1 27F2 27F3 Z1F4 21F5 27F6 21R27F8
21F9 27F8 21F8 21FC 27F0 27FE 21FF80X0E10 0F81 OFAI 0E00 0F90 0F91 0E06
0E010F80 0E09 OFBt 0E08 OEOC OEOD OEOE OEOF81X0F88 0F83 0F82 2813 0F92 0F93
28t6 2811OF8'a 2619 281A 2818 281C 2610 281E 281F82X0E11 0E21 OFA3 0E23
0E24 0E25 0c26 0E210F82 0E29 1>F83 0E28 OE2C 0E20 OE2E OE2F83XOFAB 2831
2832 2833 2834 2835 2836 28312838 2839 283A 2a"',8 283C 283D 283E
283F84X0E72 0F85 OFA2 2843 Of9d 0F95 2846 2841OFM 2849 28;A 234B 284C 284D
284E 284F85XOFBA 0F87 2852 2853 0F96 0F91 2856 2851?A58 2859 285A 2658 285C
2850 285E 285F86XOET3 2861 2862 2863 2864 2865 2866 28672868 28W 285A 2668
286C 286D 286E 286F87X2870'2811 2872 2873 281t 2875 28J6 281J. 2818 2819
287A 2818 281C 281D 28T: 281F88XOETI 0E91 OFAS 0E93 0E94 0E95 Q96 0E910F84
0E99 OEBS 0E48 OE9C 0E90 OE9E OE9F89XOFBC 289t 2892 2693 2894 2895 2896
28972898 2899 289A 2858 289C 289D 289E 289F88XOEJS 0E61 OFA1 0E63 0E64 0E65
0E66 0E610F86 OEW OFB1 0E8 'OE6C 0E60 OE6E OE6F88X2880 2881 2882 2883 2884
2885 2886 28872888 28B9 288A 26E8 288C 2880 288E 288F8CXOEJ6 28C1 28C2 28C3
28C8 28~ 28C6. 28C728C8 28C8 28C8 28C8 280C 28C0 28CE 28CF8DX2800 28D1 2802
2803 2601 2805 28D6 28072908 2809 280A 28a8 25DC SOD 280E 280F8EXOEi1 28E1
28E2 28E3 28E4 28E5 28E6 28E123E8 28E9 ZBEA 28E9 28EC 28ED 28EE 28EF8FX28F0
28F1 28F2 28F3 28F1 28F5 2:'F6 28F128F8 28f9 28F8 28F8 2BFC 28F0 28FE 28FF
,1 2 MAR 2003 -64 Table 11 (Part 4 of 6) State t of 14-b~ code word for
24t25 0 r code0 1 2 3 1 5 6 T 8 9 A 8 C D E F90X0E78 0F89 OFC2 2903 OF98
0F99 2906 2901 OFG 2909 290A 2908 290C 2900 290E 290F91XOFCB OF88 2912 2913
OF9A OF98 2916 2911 2918 2919 291A 2918 291C 2910 291E 291F92X0E19 2921
2922 2923 2924 2925 2926 2921 2928 2929 29?Jl 2928 292C 2920 292E
292F93X2930 290i 2932 2933 2934 2935 2936 2937 2i8 2939 293A 2938 293C 293D
293E 293F94XOEIA 0F80 2942 2943 OF9C OF9D 2946 29A 2948 2949 294A 2948 29CC
294D 294E 294F95l(OFCA OFBF 2952 2953 OFD OF9F 2956 295T 2958 2959 295I1
2958 295C 2950 295E 295F96XOE18 2961 2962 2963 29G1 2965 2966 2961 2968 29~
296A 2968 296C 296D 296E 296F9TX29T0 2911 2912 2913 2971 2975 29T& 29T!
29T8 29T9 291A 2918 29TC 2970 297E 291F98XOE1C 2981 2982 2983 2984 2985
2986 2981 2988 2969 298A 2988 298C 2980 298E 298F99X2990 2991 2992 2993
299d 2995 2996 2997 2998 2999 299A 2998 299C 2990 299E 299F9AXOE1D 29A1
29A2 r9J19 29M 29A5 29Ab 29J11 24A8 29119 29M 29148 29AC 29A0 29AE
29AF98X2980 2981 2982 2983 2984 2985 2988 2~l' 2~8 29~ 298A 2988 298C 298D
298E 298F9CXOETE 29C1 29C2 29C3 29C4 29C5 29C6 29C1 29C8 29C9 29CA 29C8
29CC 29C0 29CE 29CF90X2900 2901 29D2 2903 2904 2905 2906 290T 2488 29D9
29aA 2908 290C 2900 290E 290F9EXOE1F 29E1 29E2 29E3 29E4 29E5 29E6 29E1
29f8 29E9 29EA 29E8 29EC 29ED 29EE 29EF9FX29F0 29f1 29F2 29F3 29F4 29F5
29F6 29F1 29F8 29F9 29FA 29F8 29FC 29F0 29fE 29FFAOXOEBO OEBt OFA9 OE83
0E84 OE85 0E86 0E81 OFtiB 0E89 OFfi9 0E88 OEBC 0E80 OEBE OF.BFA1X OfCC 2A11
2A12 2A13 ?A11 2A15 2A16 2A11 2A18 2A19 2AtA ?A18 2A1C 2A10 2AtE
2111FA2X0E81 OEA1 OFAB OEA3 OEA4 Ol:AS OEAb OEAI OFBA OEA9 0F63 OEAB OEAC
DEAD OEAE OEAFA3X2A30 2A31 2A32 2A33 2A34 2A35 2A36 ?A31 21138 2A39 2A3A
2A38 2Jt3C 2A30 2A3E ?A3FA4X0E82 2A41 2A42 2A43 2A44 2A45 2A46 2A41 2A;8
2A49 2J14A 2A48 2A4C 2A40 2A4E 2A4FA5X2A50 2A51 2A52 2A53 ?A54 2A55 2A56
2A9 2A64 2A59 2ASA ?ASB 2ASC 2A50 2A5E 2A5FA6X0E83 2A61 2A62 ?A63 2A64 ?A65
?AGo 2AbT 2A54 2A69 2AFA 2A68 2J16C 2A60 2A6E 2AliFAlX2A10 2J17t 2A72 2A13
2A14 2A15 2A16 ?JITI 2117d 2A79 ?AlA 2A78 2J17C 2A70 ?A7E 2A1FA8X0E84 OECt
OFAD OEC3 OEG OECS OEC6 OECl OF6C 4EC9 Q80 OECB OECC DECO OECE OECfA9X2A90
2A91 2A92 ?A93 21194 2A95 2A96 2A91 2J198 ?J199 2J1911 2A98 2JL9C 2A9D 2A9E
?A9`AAXOE85 OEEt OFAF OEE3 OEE4 OEES OEE6 OEEI OFEE OEE9 r0'BF OEEB OEEC
OEEO OEEE OEEFA8X2A80 2A81 ?A82 2A83 2A84 2A85 2A86 2A81 2AE8 2>189 2.18A
2A88 2A8C 2A80 2ABE 2A8FACX0E86 ?AC1 2J1C2 2AC3 2AG 2AC5 ?ACb 2ACl 2AC8
2AC9 2ACA 2AC8 2ACC 2AC0 2ACE 2ACFAOX2AD0 2A01 2A02 2A03 2A04 ?J1D5 2A06
2A01 2AD8 ?JID9 2AOA 2A08 2AOC 2ADD 2AOE 2AOFAO(QEB1 2AE1 ?AE2 2J1E3 ?AEI
2AE5 2AE6 2AET 2J1<3 ?JlE9 TAEA 2JIE8 2AEC 2AE0 2AEE 2AEFAFX2AF0 2AF1 2JIF2
2AF3 2AF4 2AF5 2AF6 2AF1 2AF8 2AF9 2AFA 2AFH 2AFC 2AF0 ?AFE 2AFF80X0E88
2801 2802 2803 2801 2805 2806 280T 2808 2t309 2130J1 2808 280C 2800 280E
280F81X2810 2811 2812 2813 2811 2815 2816 2811 2818 2B19 291A 281B 281C
2810 28tE 281F82XOE89 2821 2822 2B23 2B24 2825 21326 2821 2t329 2829 282A
2828 282C 2B20 282E 282F83X2830 2831 2832 2B33 2834 2835 2B36 2831 2B38
2839 283A 2B38 283C 2B30 283E 283F84XOEBA 284t 2842 2843 2814 2845 2846
2847 2848 2849 281A 2848 284C 2840 284E 284FBSX2850 2851 2852 2853 2851
2855 2856 285T 2858 2859 285A 2858 285C 2850 285E 285F86XOE88 2861 2862
2863 2864 2865 2866 286r 286d 2869 286A Q68 286C 286D 286E 286F81X28r0 28T1
2812 2B13 28r4 2B15 2B16 281r 2818 2819 ZH1A 2818 2BTC 2B70 281E
281F88XOEBC 288i 2882 2883 2884 2885 2886 2887 ' 2868 2889 268A 2888 288C
2880 288E 288F89X2B90 2B91 2B92 2893 2B94 2B95 2896 2891 2893 2899 289A
2898 289C 2B90 289E 289FBAX0E80 28A1 28A2 28A3 28A4 28A5 28A6 28A7 28A4
28A9 2BAA 28A8 2BAC 28AD 28AE 28AF88X2880 2881 2882 28B3 2884 2885 2886
288i 2888 2889 288A 2888 288C 2880 288E 288FBCXOEBE 28C1 28C2 28C3 28C4
28C5 28C6 28C1 28C8 28C9 28C11 28C8 28CC 28C0 28CE 2BCF80X2B00 2801 2B02
2803 280d 2805 28D6 2807 2B08 28D9 280A 28D8 280C 2B00 2e0E 280FBfl(OEBF
28E1 28E2 28E3 28E1 28E5 28E6 28E1 28E8 28E9 2BEA 28E8 28EC 28ED 28EE
28EFBFX28F0 28F1 28F2 28F3 28F1 28F5 28FG 28F7 28F8 2HF9 28FA 28F8 28FC
28FD 28FE 2BFF   



12 MAR 2003 -65 Table 11 (Part 5 of 6) COX C1X C2X asc GX C5X C6X C7X C8X
C9X CAX CCa( COX CEX CFX 01X DZX D3X 0.X 05X 06X 07X 08X 09X DAX DBX 00X
DEX EtX E2X E3X EdX E5X E6X E7X E8X E9X EAX EBX ECX EOX Ea EFX Stale 1 of
t4~il code wad fa 24I25 (0,711 Code O t 2 3 4 5 6 7 8 9 A B C D E F 0E00
OFC1 OfEt OFf2 OFDO OFOt 2C06 2C01 OFFO 2C09 OFF1 2C08 2COC 2COD 2UOE 2COF
OFEB OFC3 2C12 2C13 0F02 0F03 2C16 2C17 2Ci8 2C19 2C1A 2C18 2C1C 2C10 2C'.E
2C1F 0E01 2C21 OFE3 2C23 2C24 2C25 2C26 2C21 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 2G2 2C43 OFOd 0F06 2C46 2G7 2G8 2G9 2GA 2G8 2C4C
2C40 2GE 2C4F OFEA OFC1 2C52 2C53 0F06 ffDT 2C56 2C57 2C58 2C59 2CSA 2C58
2C5C 2C50 2CSE ?CSF 0E00 2C61 2062 2063 2C64 2C65 2C66 2G61 2C68 2C69 2C6A
2C68 2C60 2C60 2C6E 2CbF 2C10 2C71 2C12 2C13 2(x4 2C75 2C76 2C11 2C18 2C79
2CTA 2C18 2CIC 2ClD 2C1E 2C1F 0E04 2C81 OFES 2C83 2C84 2C85 2C86 2C87 OFF4
2C89 OFFS 2C88 2C8C 2C80 2C8E 2C8F 2C90 2C81 2C92 2~3 2C94 2(;95 2~6 2C97
2C98 2C99 2G9A 2f248 2C90 2C9D 2C9E 2CDf OEDS 2CAt OFE1 2CA3 2CA4 2CA5 2CA6
2C117 OFF6 2CA9 OFR 2CA8 2CAC 2CA0 2CAE 2C~F 2C~ 2C81 2C82 2C89 2C84
2085.2C86 2(~T 2C88 2C89 208A 2C88 2CBC 2C80 208E 2CBF 0E06 20C1 20C1 Z<:03
20G 20C5 20C8 200l 20C8 20C9 200A 20C8 200C 20C0 200E 200F 2C00 2C01 2C02
2C00 2C04 2C05 2C06 xD7 2C08 2C09 2COVl 2C08 200G 200D 200E 200F OE012CE1
20E2 20E3 2CE12CE5 20E6 20E7 20E8 20F9 2CEA 20E8 20E0 20F0 2C~ 2CEF 0E08
OFG'9 2002 2003 0F08 0F09 2D06 2001 OFEC OFCB 2D12 20t3 OFOA 0F08 20t6 2D17
0E09 2D21 20?2 2023 20n4 2025 2D26 2021 2030 2031 2032 2033 203! 2005 2D36
2007 OEDA OFCD 2042 2043 OFOC 0F00 2046 2D41 OFEE OFCF 2052 2053 OFDE OFDF
2056 2057 0E08 2061 2062 2D63 2061 2065 2066 2D67 20l0 201t 20t2 2073 2011
2075 2016 2D11 OEOC 2081 2082 2063 2064 2085 2038 20a7 2090 2091 2092 2D93
2D31 2095 ~6 2097 0E00 20A1 20A2 2DA3 20A4 20A5 20A6 2D411 2D80 2081 ZDB2
2D83 2D8.1 2085 2088 2087 OEDE 20C1 2D02 20C3 20G 20C5 2D06 20C1 20D0 200t
2002 2000 2004 2005 2DD6 200T OEOF 20E1 20E2 20E3 20E< 20E5 2DE6 20c'7 2E10
2E11 2E12 2E13 2E14 2E15 2E16 2E17 OEFt 2E21 OFEB 2E23 2E24 2E25 2E26 2E27
2E30 2E31 2E32 2E33 2E34 2E35 2E36 2E37 OEF2 2E11 2Ed2 2E43 2E44 2E45 2E46
2E17 2E50 2E51 2E52 2E53 2E54 2E55 2E56 2E51 OEF3 2E61 2E62 2E63 2E64 2E65
2E66 2Efi7 2E10 2E11 2E72 2E73 2E74 2E15 2E16 2E71 OEF4 2E81 OFEO 2E83 2E8!
2E85 2E86 2E87 2E90 2E9i 2E92 2E93 2E94 2E95 2E96 2E91 OEFS 2EAt OFEF 2EA3
2EA4 2EA5 2EA6 2EA7 2E80 2E81 2E82 2E83 2E84 2E85 2E86 2E87 OEF6 2E01 2E02
2E03 2EG 2E05 2E06 2E01 2E00 2E01 2E02 2E03 2E04 2E05 2E06 2ED7 OEFI 2EE1
2EE2 2EE3 2EE4 2EE5 2EE6 2E1 2EF0 2EF1 2EF2 2EF3 2EF4 2EF5 2EF6 2E17 2D08
Z009 200u4 2008 200C 2'00D 200E 200F 20i8 ~t9 201A 20t8 201C 20t0 201E 201F
2028 2029 202J1 2028 2D20 2D20 202E 202F 2038 2039 203A 2008 203C 203D 203E
2t?3F 2048 2049 204A 2Dd8 204C 20d0 204E 204F 2D58 2059 205A 205B 2D50 2050
2DSE 205F 2068 2069 206A 206B 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~tE 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 20E8 20E0 20E0 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 2E4E 2E4F 2:56 2E59 2E5A 2E58 2E50
2E50 2ESE 2ESF 2E68 2E69 ZE6A 2E68 2E60 2E60 2E6E 2E5F 2E78 2E19 2E7A 2E18
2E70 2E70 2E7E 2ElF OFFC 2E89 OFFD 2E88 2E80 2E80 2EEc 2E8F 2E98 2E99 29A
2E98 2E90 2E9D 2~ 2E9F OrFE 2EA9 OFFF 2EA8 2EAC 2EAD 2EAE 2rJIF 2E88 2E89
~8A 2E88 2E80 2E80 2E~ 2E8F 2E08 2E09 cECA 2E08 2E00 2E00 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-bIt code wad (or 24I25 a r oade . 0 1 2 3 1 5 8 7 _8 9
A 8 C D E F FOX OEFB 2F01 2FQ2 2F03 Q04 2F06 2F06 2F01 2F08 2F09 2FOA 2F08
2FOC 2F00 2FOE 2FOF F1X 2F10 2r11 2F12 2F13 2F11 2F15 2F16 2F17 2F18 2F19
2F1A 2F18 2FiC 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 2FIA 2F18 2F4C 2F40 2F4E 2FIF FSX 2F50 2F51
2F52 2F53 2F51 2F55 2F56 2F51 2F58 2F59 2F5A Q58 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 2Fll 2F78 2F79 2FlA 2F)'8 2F1C
2F10 2F7E 2FlF 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
2F99 2F9A 2F98 2F90 2F90 2F9E 2F9F FAX OEFD 2FA1 PAZ 2fA3 2FA1 2FA5 2FA6
2fA1 2FA8 2F119 AAA 2FAB 2FAC 2FAD 2FAE 2FAF F8X 2f80 2F81 2F82 2F83 ?F84
2F85 ~B6 2F87 2F88 2F89 2F8A 2F88 2F8C 2F80 2FBE 2F8F Fac oEFE 2FC12Fa 2Fa
2Fa 2Fa 2fcs 2FCr 2FCa 2FCe 2FCA 2FCS ACC 2FCO 2FCE 2fcF FOX 2F00 2FD1 2F02
2F03 ~D4 2F05 2F06 2FDl 2FD8 2F09 2FDA 2F08 2FOC 2F00 2FOE 2FOF FD( OEFF
2FE1 2FE2 2FE3 2FE4 2FE5 ?FE6 2FE7 2FE8 2FE9 2FEA 2FE8 2FEC 2FE0 2FEE 2F~
FF1( 2FF0 2FF1 2FF2 2FF3 2fF1 2FF5 2FF6 2FF7 2FF8 2FF9 2EFA 2fF8 2FFC 2FF0
2FFE 2FFF   1 ~ ~,~ A R ZO~ --67 Table 12 below is an encoding table for
the 14bit encoder when the state S2 is active. The arrangement of Table 22
is similar to Tables 10, 11. In Table 12, the state S2 is indicated at the
top of 5 the table to be active.   ~ 2 MaR 2003 -68 Table 12 (Part 1 of 6)
Of 14-b~ 00X 01X 02X 03X 04X 05X 06X 01X 08X 09X OAX 08X Oa( 00X OEX tOX 1
iX 12X 13X 14X 15X 16X 17X 18X 19X tAX iHX 1CX 1DX tD( 21X 22X 23X 24X 25!(
26X 27X 28X 29X 2AX 28X 2CX 20X 2EX 2FX 0 t 2 3 0910 QBEI 082t 0882 0888
08E3 0A40 3013 0911 OB?? 0B23 3023 QA4F 303t 3032 3033 0912 08E5 lfASD 34d3
OBBA OBE7 3052 3053 0913 306t 3062 3063 3070 30l1 3012 3073 0914 0842 0825
3083 OASF 3091 3Q92 3093 0975 30A1 0827 30A3 30B0 3~1 30B2 3083 0916 30C1
30C2 30C3 30D0 3001 3002 3003 09T7 30E1 30E2 30E3 30F0 3QF1 30F2 30F3 0918
06E9 OA1D 3t03 088C ~E8 31l2 31t3 0979 3t21 3t22 31Z3 3t30 3S31 3t32 3t33
097A CF:O 31d2 31d3 088: ~ecF 3t52 3153 097B 316t 3162 3163 317Q 3t71 3172
3t13 091C 3131 3i82 3183 3t90.3191 3t92 3193 097D 31A1 31A2 31A3 3180 3f31
3182 31B3 091'c 3iC1 3102 31C3 31D0 310t 31D2 3103 097F 31i 31E2 S11:3 31F0
31F1 3iF2 31F3 OA1F 3211 0981 3221 3230 3231 0982 32d1 3250 3251 098;i 3261
3270 32T1 0984 32B1 3290 323t 0985 32A1 3280 328t 0986 92C1 320Q 32D1 0987
32Ei 32f0 32F1 08F0 08F1 0B06 0801 08F2 08F3 30t6 30t7 OA4B 3025 3026 3021
3034 3035 3036 3037 08F4 08F5 3046 3047 08F6 08F1 3066 3057 3064 3065 3066
3061 3071 3075 3016 3077 0A50 3085 3086 3087 3084 9095 3096 309l 30M 90115
30A6 30A7 3084 3085 30B6 3087 30G 30C5 30C6 30C1 300d 9005 3006 30D1 30E4
30E5 30E6 30E1 30F4 90F5 30F6 90F7 08F8 08F9 3t06 3107 08FA 08F8 9116 31t7
3t24 3125 3t26 3t21 3134 3t35 3136 3t37 08FC 08F0 31d6 3t41 08FE 08FF 3156
3t57 3164 3165 3166 3161 3f14 3175 3I76 3171 31B4 3185 3t86 318l 3t94 t95
3196 3t97 31A4 31A5 31A6 31A1 31B4 3t85 31B6 318l 31G 31C5 31C6 31C1 31D4
31D5 31D6 3101 31E4 31E5 31E6 31E7 31F4 31F5 31F6 31F7 OAtH 3205 9206 3207
3215 3216 32t7 3225 3226 3227 3235 3236 3231 3245 3246 324l 3255 3256 32S7
3265 3266 3261 327S 3216 3217 3285 3286 328l 329S 3296 3297 32A5 32A6 32A7
3285 9286 328l 32C5 32C6 32C1 3205 3206 32DJ DES 32E6 ~E7 8 9 A B C 0 E F
0B30 0969 083t 0968 096C 096D C'SE 096F 092F 30t9 301A 301B 301C 301D 301E
301F 0B32 3029 0833 3028 302C 302D 302E 302F 3038 3039 300A 3038 300C 303D
303E 300F 094F 3049 304A 3048 304C 3040 304E 304F 3058 3059 305A 3058 305C
3~0 305E 305F 3068 30~ 306A 306B 306C 306D 306E 306F 3018 3079 307A 307B
301C 301D 301E 301F 0B31 3089 0835 3088 308C 306D 308E 308F 3098 3099 309A
3098 909C 309D 309E 909F 0836 30A9 C837 30A8 30AC 30A0 30AE 90AF 3088 3089
308A 908B 308C 3080 308E 9~F 30C8 30C9 30CA 30C8 30CC 30CD 30CE 30CF 3008
3009 30D 3008 300C 3000 300E 300F 30E8 30E9 30EA 30E8 30EC 30E0 30EE 30EF
3t18 31t9 311A 311B 311C 311D 311E 311F 3128 3129 312A 312B 312C 3120 312E
312F 3t38 3139 313A 3138 313C 3130 313E 313F 31d8 3t49 314A 3t48 314C 314D
314E 314F 31S8 3159 315A 3t58 315C 3150 315E 315F 3168 3t69 316A 3t68 316C
3160 916E 316F 3I78 3179 311A 317B 317C 31l0 317f 311F 3t88 3t89 318A 3188
318C 3180 318E 318F 3198 3t99 319A 319B 319C 3t90 319E 319F 31A8 31A9 31AA
31A8 31AC 31A0 31AE 31AF 3188 3189 318A 3t88 318C 318D 318E 318F 31C8 31C9
31CA 31C8 3iCC 31C0 31CE 3tCF 3t08 31D9 3tDA 31D8 91DC 310D 310E 310F 31E8
31E9 3tEA 31E8 31EC 31E0 3tEE 31EF 31F8 31E9 3tFA 31F8 31FC 91F0 3tFE 31FF
0838 3209 1>8;i9 3208 320C 3200 320E 320F 3218 3219 321A 321B 321C 3210
321E 321F 1>83A 9T29 0838 3228 322C 3220 322E 322F 3238 3239 323A 3238 323C
3230 323E 323F 3248 3249 324A 3248 324C 3240 324E 324F 3258 3259 325A 3258
325C 325D 325E 325F 3268 3269 326A 326B 326C 326D 326E 326F 3278 3219 321A
3278 327C 327D 321E 327F 083C 3289 0B30 3288 328C 328D 328E 328F 3298 3299
329A 3298 329C 329D 329E 329F 083E 32A9 083F 32A8 32AC 32AD 32AE 32AF 3288
3289 328A 32H8 328C 328D 328E 328F 32C8 32C9 32CA 32C8 320C 32C0 32CE 32CF
32D8 3209 320A 3208 320C 32DD 320E 32DF 32E6 32E9 32EA 32E8 32EC 3zEO 3zEE
32EF 32F8 32F9 32FA 32F8 32FC 32F0 32FE 32FF 32t2 3213 3214 0828 Q23 3224
3232 323;1 3234 3242 3243 3244 3252 3253 3254 3262 3263 3264 32l2 3273 3274
082D 9283 3284 32~ 3~ 3294 082F 92A3 32A4 32B2 3233 3284 32C2 32C3 32G 32D2
32D3 920d 32E2 32.'-,3 92E4 32F2 32F3 32F4   1 2 MAR 2003 -69 Table 12
(Part 2 of 6) Stafe 2 of 14.i ~ yak for 24115 ~0 7m ~ ~_0 t2 3 4 5 6 18 9 A
8 C 0 E F34X0988 33013302 3303 330d 3305 3306 3301_ 3308 3309 330A 3308
930C 330D 330E 330F31X33t0 33113312 3313 33i1 3315 3316 331T3318 3319 331A
33i8 331C 33tD 331E 331F32X0989 33213322 3323 3324 3325 3326 33213328 3329
332A 3328 932C 3320 332E 332F33X3330 33313332 3333 3334 3335 3336 333T3338
9339 333A 3338 333C 333D 333E 3~F34X096A 334t3342 3343 3344 33d3 33t6
Vii.?33~ 3349 334A 33d8 334C 334D 334E 334F35X3350 33513352 3353 3354 3355
3356 33513358 3359 335A 335B 335C 3350 335E 335F36X0988 336t33b2 3363 3364
33~ 3366 33613368 3369 33611 3368 336C 3360 336E 336F37X3310 3311331? 3313
3314 3315 3316 337T3318 3319 331A 3318 331C 331D 331E 331F38X098C 938t3382
3383 3384 3385 3386 33813388 9389 338A 3388 338C 9380 338E 338F39X3390
339t3392 3393 3394 9395 3396 33913398 3399 339A 3398 3~C 3~0 339E
339F9AX0980 33A133A2 33A3 33A4 33A5 33A6 33A133A8 33A9 33AA 33A8 33AC 33I,0
33AE 33AF38X338u 338t3382 3383 3384 3385 3386 53813388 3389 338A 3388 538C
9380 338E 338F3CX098E 33C133C2 33C3 33C1 33C5 33C6 33C133C8 33CA 33CA 33C8
33CC 33C0 33CE 33CF30X3300 33013302 3303 3304 33D5 3306 330T3308 3309 530A
3308 33DC 3300 330E 330F3EX098F 33E133E2 33E3 33E4 33E5 '366 33c?33E8 33E9
33EA 33E8 93EC 33ED 33EE 33EF3FX33F0 33F133F2 33F3 33F4 33F5 3x6 33F133F8
33F9 S3FA 33F8 33FC 33F0 33FE 33FF40X0900 08410861 08A2 0850 OBSt 3d06
3d010810 3d09 0B11 3408 340C 3400 340E 340F41X08A8 O8433412 31t3 08S2 0F53
34t6 31t73;t8 3;t9 341A 34t8 341C 3410 341E 341F42X090t 342t0863 3d29 3424
3;25 3426 3d21Oal2 3t29 0813 3428 342C 3420 342E 342F43X3430 34313432 3433
3,34 3;35 3d36 313I3:38 3439 313A 343B 3;3C 3430 343E 343F44X0902 08453442
3d:3 0854 0655 3446 3:413:d8 3;l9 344A 341B 3:4C 344D 341E 344F45XOBAA
08473452 3d53 0956 0851 3i56 345i3d58 3t59 345A 3458 345C 345D 345E
345F46X0903 346t3462 3463 3464 3.63 3466 3t613.68 3t~ 346A 3468 346C 346D
346E 346F11X3410 34113412 3473 31T4 3415 3d16 54l13418 3.'19 341A 3418 347C
3."1G 341E 3~~~48X0904 34810865 3483 3484 3d85 3d86 3d81OB7d 3;3g 0815 3d88
348C 348C 348E 348F19X3d90 3d913492 3493 3494 3;95 3496 3d913d98 3;99 349A
3498 349C 349D 349E 349F4AX0905 34A1OB6T 34A3 34M 3;l15 34A6 34A10B16 3.A9
OBTI 34A8 34AC 34A0 34AE 34AF48X34B0 348134B2 3483 34B4 3d65 3486 3:815d88
3;89 348A 3488 348C 3480 348F 348F4CX0906 34C134C2 31C3 31C4 31C5 31C6 3;
C151C8 31C9 34CA 34C8 3dCC 34CD 34CE 34CF4DX34D0 340t3402 3403 3404 34D5
3406 3dDI3d08 3d09 340A 3408 340C 3400 340E 340F4EX090T 34E134E2 31E3 34E4
34E3 3tE6 31E131E8 3:E9 34EA 34E8 3dEC 34E0 34EE 34EF4FX34F0 34F134F2 34F3
34F4 34F5 34F6 34F134F8 31F9 34fA 34F8 34FC 31F0 34FE 3dFFSOX0908 0849 3502
3503 0858 0859 3506 35013508 3509 350A 3508 350C 3SOD 350E 3SOf51X08AC
084835t2 35t3 095A OB.~B 35t6 351T3'18 35t9 331A 3518 351C 3510 351E
351F52X0909 352t3522 3523 3524 3525 5526 35213528 3529 35?ll 3528 352C 3520
952E 352F53X3530 95313532 3533 3534 3535 3536 35313538 3~9 353A 3538 353C
353D 353E 353F54X09DA 08403542 35d3 085C 0850 3546 35d73548 3;49 354A 35t8
354C 354D 354E 354F55XORAE 084F3552 3553 OBSE 085F 3566 35S13558 35S9 355A
3558 355C 3550 355E 355F56X0908 35613562 3563 3564 3565 3566 3i~'J3568 35~
356A 3568 356C 3560 956E 356F57X3570 35713512 3573 3514 3515 3576 357T3518
3519 951A 3518 357C 9570 351E 351F58X09DC 35813582 3583 3584 3585 3586
35813588 3589 358A 3588 358C 3580 358E 358F59X3590 35913592 3593 9594 9595
9596 359T3598 3599 959A 9598 359C 3590 359E 959F5AX090D 35A135A2 35A3 35A4
95A5 35A6 33A735A6 35A9 35A11 35A8 35AC 35A0 35AE 35AF58X9580 358t3582 3583
35B4 3585 35H6 Q813588 3589 358A 3588 958C 3580 358E 358FSCX090E 35C135C2
35C3 35C4 35C5 35C5 35C135C8 3SC9 35CA 35C8 35CC 35C0 35CE 35CF50X3500
350t3502 3503 35D4 3505 3506 ~Ol3508 3~9 350A 3S08 35DC 350D 350E
350F5EX090F 35E135E2 95E3 35E4 35E5 35E6 ~E735E8 35E9 35EA 35E8 35EC 35E0
35EE 35EF5FX35F0 35F135F2 35F3 35F4 35F5 35F6 3x735F8 9x9 35FA 35F8 35FC
36F0 35FE 35FF  



~ 2 MA ~ 203 Table 12 (Part 3 of 6) S~te 2 0t,4 code word ion 24A5 (0,1m
code0 t 2 3 4 S 6 T8 9 A B C 0 E F60X09F0 08A4 0B69 3603 3604 3605 36G6
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 3621OBlA 3"o29 0818 3628 362C 3620 362E 362F63X3630 363t 3632
3633 3634 3635 3636 36313638 3"o39 363A 3638 363C 3630 363E 363F64X09F2
3641 3642 3613 3649 3645 36;6 364T3648 36r9 364A 364B 364C 364D 364E
364F65X3650 3651 3652 3d53 3654 3635 3o56 365T3658 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 3687OBlC 3689 0870
3688 368C 3680 368E 368F69X3690 3691 3692 3683 3~4 3~S 3696 36973698 9699
369A 3~B 369C 3690 369E 369F6AX09F5 36A1 086F 36A3 96M 36A5 36A6 36A7081E
3oA9 081F 36A8 36AC 36A0 3614E 36AFsex3seo 3se1 36s2 36e3 3sa< 3sBS 3ses
368T3see 36a9 368A 368B 3sec 3seo 368E 3s6CX09F8 36C1 36C2 36C3 36C4 36C5
36C6 36C136C8 36C9 36CA 36C8 360C 36C0 36CE 36CF60X3600 3601 3602 36D0 3604
3605 3606 36073608 30'09 360A 3608 360C 3600 360E 360F6EX09F1 36E1 36E2
36E3 36E4 36E5 36E6 36E736E8 36E9 36EA 36E8 36EC 36E0 36EE 36EF6FX36F0 36F1
36F2 36F3 36F4 36F5 36F6 36F136F8 36F9 36FA 36F8 36FC 36FD 36FE 36FFTOX09F8
3101 3702 3l03 3l01 3105 3T06 37013l08 9709 310A 3708 370C 3700 370E
370F11X3110 311t 3l12 3113 3114 31t5 3716 31113l18 3119 371A 3118 371C 311D
371E 371F72X09F9 3l21 3T22 31T3 3T24 3125 3T26 31213T28 3T29 312A 312B 312C
372D 372E 312F73X3730 3731 3732 3133 3T34 3135 3736 ' 97313738 3T39 373A
3138 313C 373D 373E 373F14X09FA 3741 3742 3143 3T;4 3145 3146 37473748 3749
314A 374B 374C 374D 374E 374F75X3T50 3l51 3752 3J53 3l54 3T55 3756 3T513T58
3l59 375A 3158 315C 3l50 375E 315F76X09F8 316t 3l62 3l63 31o4 3765 3166
31673768 3l69 376A 3768 376C 376D 376E 316F71X3l70 3l71 3l72 3l13 377d 3T15
3116 37T131J8 3179 3TIA 3l78 371C 311D 371E 371F78XO9FC 3l81 3782 3l83 3784
3185 3T86 31813188 37e9 318J1 3788 378C 3780 378E 378F79X3190 3791 3792
3793 31?" ;" ~ 319o 31913198 31"9 319A 3l98 379C 3190 379E 319F1AX09F0 37A1
37A2 37A3 37A4 31A5 31A6 31A137A8 319 31M 31A8 37AC 31A0 31AE 31AF18X3180
3T81 3782 31B3 37B! 3185 37d6 31873l88 3739 378A 3788 378C 3780 378E
378rTCX09FE 37C1 31C2 37C3 31C4 37C5 37C8 37C731C8 37C9 3TCA 37C8 37CC 31C0
31CE 37CF70X3T00 3l01 3l02 3T03 370t 31D5 3706 3T D13708 31D9 310A 310B
370C 3TDD 370E 370f7EX09FF 37E1 3IE2 31E3 31E4 31E5 31E6 31E137E8 37E9 31EA
31E8 37EC 3lED 37EE 31EFTFX31F0 37F1 31F2 31F3 37r4 3T<5 31F6 37F131F8 37i9
37FA 37F8 31FC 31F0 37FE 37FF80X0A70 088t 08A1 OBC2 0B90 0891 OBI6 08110880
3609 0881 3808 380C 3800 380E 380F81X08C8 0883 3812 38t3 0892 O893 38t6
381738t8 3819 381A 3818 381C 38t0 381E 381F82XOA7t 3821 08A3 3823 382d 3825
3826 382T0882 3829 0883 3828 382C 382D 382E 382F83X3830 3831 3832 3833 3834
3835 3836 383T3838 38'a9 383A 3838 383C 389D 383E 383F84X0A72 0885 3842
3843 O89; 0B95 3846 38473848 3&t9 384A 3348 384C 3840 384E 384F85X08CJ~
088T 3852 3853 0B96 0891 3856 385T3858 3859 385A 3858 385C 3850 385E
385F86X0A13 386t 3862 3863 3864 3865 3666 386T3868 3869 386A 3868 386C 386D
386E 386F87X3870 3811 3872 3813 38T4 3875 3876 38P3818 3819 387A 3818 387C
3810 381E 381F88XOAT4 3881 08A5 3883 3884 3885 3886 3887'0884 3689 08B5
3888 388C 388D 388E 388F89X3890 3891 3892 3893 3894 3895 3896 389T3898 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 38C1 38C2 38C3 36C4 38C5
38C8 38C738C8 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 Of 14-bd code 4 5 6 T 90X 91X 92X
93X 94X 95X 96X 91X ~ 98X I 99X 98X 9(3( 9EX A1X 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 0A79 3921 9922 3923 3924 3925 9926 392T 3930 393f 3932 38i3
3931 Q35 3936 393T OA7A 0880 3942 3943 089C 0890 3946 394T QBCE OBBF 3952
9953 OB9E O~F 9956 395T OA18 396t 3962 3963 3964 3965 3966 3967 3970 3971
3972 3913 39T4 3915 39T6 3911 OA1C 3981 3982 3983 3984 3985 3986 398T Q90
3991 3992 3993 3994 3995 3996 399T 0A10 39A1 99A2 39A3 39A4 39AS 39A6 391V
3980 3981 3982 9983 39B4 3985 39B6 3981 OAlE 99C1 ~C2 39d 59C1 39C5 39C6
39C7 3900 3901 3902 3900 3904 3905 S906 39^T OATF 39E1 99E2 39E9 39E4 39E5
'9E8 39E7 39F0 39F1 99f2 39F3 39F4 39F5 99F6 39F7 0A80 08G 08A9 3A03 3A04
3A05 3A06 3A01 3A10 3A11 3A12 3A13 3A11 3A15 3A16 3A17 OABI 3A21 08A8 3A23
3A24 3A25 3A26 3A27 3A30 3A31 3A32 3A33 3A34 3A35 3A36 3A31 OAB2 3A41 3A42
3A43 3A44 3A45 3A46 3A47 3A50 3A51 3A52 3A53 3A54 9A55 3J156 3A57 OAB3 3A61
3A62 3Ab3 3A64 3A65 9Ab6 3Abl 3A70 3A71 3A72 3A73 3A74 3A15 3A76 3A77 OA84
3A81 OBAD 3A83 3A84 3A85 3A86 3A61 3A90 3A91 3A92 3A93 3A94 3A95 9A96 3A97
0A85 9AA1 08AF 3AA3 3AA4 3AA5 3AA6 3AAl 3A80 3A81 3A82 3A83 3A84 3A85 3A86
3A87 oABS 3AC13Aa 3Aa 3AG SACS 3ACS ,ACr 3A00 3A01 3A02 3A03 3A04 3A05 3A06
3A07 OABT 3AE1 3AE2 3AE3 3AE4 SAES 3AE6 3AET 3AF0 3AF1 3Af2 3AF3 3AF4 9AF5
3AF6 3AF7 OA88 3B01 9802 3803 3801 380S 3806 380l 3810 38t1 3812 38t3 3814
38t5 9816 33t7 OA89 3821 3B22 3823 3824 3B25 3826 3B21 3830 38;!!t 3832
3833 3834 383S 9836 3831 OABA 384t 3842 3B43 3844 984S 9846 3841 3850 385t
3852 3853 3854 3855 9856 3a57 OABB 5861 3862 3863 3864 3865 3866 3861 38T0
3B11 3812 3813 38T4 38T5 3816 5877 OABC 3881 3882 3883 5884 3885 3886 388T
3B90 9891 3892 S893 9894 9895 3896 389T OABO 38A1 38A2 38A3 38A4 38A5 98A6
58A1 3880 3B81 3882 3883 3884 3885 3886 388T OABE 38C1 38a 38C3 38G 38C5
38C6 38C7 38D0 3B01 38D2 3803 3804 3805 3806 380T OABF 38E1 38E2 38E3 38E4
38E5 58E6 38E7 38F0 38f1 38F2 38F3 38F1 38F5 38F6 38F1 ~Or 245 (O,ll~ code
8 9 A 3506 3909 380A 3908 390C 390D DOE 390F 3918 3919 38SA 3918 391C 391D
391E 391F 3~8 9~9 ~2A ~2B 392G 392D 392E 392F 3908 9909 393A 3938 3~iC.
393D 393E 393F 34t8 ~.9 944A 3948 394C 3910 394E 394F 3958 39~ SSA 3958 CSC
3950 395E 395f 3966 ~? 396A 9968 396C 396D 396E 396F 39T8 39T9 397A 9418
FTC PTO ~lE 391F 39B8 3989 398A 9988 398C 3980 398E 398F 39~ 39Q9 ~9A 3998
3~C 3990 399E 399F 39J,4 999 AAA 39A8 39AC 39A0 33AE 3SUF Q88 ~;9 :98I1
3988 ~8C 398D 398E 398F 3.08 3909 3'9QA 9908 390C 3900 9~E 390F 39E8 39E9
39EA 39E8 ~.rC S9ED 3=EE REF ~8 9f9 ~A 39F8 AFC 39F0 9~E 99Ff 3x18 3A19
3~ItA 3A18 3A4C 3A10 3AtE 3AtF 6E~a 3A~ mea 3A28 3;x 3A2o 32E 3a2F 3A38 3A~
3A3f1 3A38 3AiC 3A30 33E 3A3F 3:.~ 3Ai9 ~4A 3A48 31,4C 3A40 ?n:E 3A4F '.~59
3A~ 3ASA 3A58 3,Ax 3A50 3ASE 3ASF ~,~ 3A~ :A6A 2A68 ~ 3A60 346E 3AfiF 3ATd
3A79 S.w,TA 3A78 3ATC 3AT0 3~IE 3AlF aB~ 3A~ t~BO 3a~a 3~^ 3ABO 3~aE 3A6F
3A&d 3A~ Jt9A 3A98 3~,~ 3A90 3J9E 3A9F ~cF 3AJ3 IBBF ?JIAB 3A4C 3AAG xAE
3AAF ?~t~ 3AE~ s,~BA ?188 3A9C 3A80 343E 3A8F 3~ 3Aa 3ACA 3AC8 ~.,s,CC 3ACD
3~E 3ACF 3A08 3At'~ 31,0A 2A08 3r;3C 3A00 ?rDE 3AOF ?AE8 3AE9 3AEA 3.1E8
3J,EC 3AED 3AEE 3AEF zl.-'8 3Ai~ sJ~FA aAFB 3r1.=0 3AFD 3>'iE 3AFF 3F~ 3809
380A SOB 3BCC 380D 3:r0E 380F 38t8 3819 381A '"81B 331C 3810 331E 381F 3823
3B29 ~2A 3828 362: 3820 3~E 382F ;u33 3B~ 323A Q38 393C 3830 363E 983F ~d8
38t9 ~4A Q48 33:C 3840 334E 384F 385d 3H59 3E~ll '.~58 3~C 3850 355E 385F
~s6a 3B~ ~a6A ~ese ~6c 3e60 3~E 386F 38T8 3B79 '.81A Q78 3~C 387D 3~"lE
387F -3853 3f3 388A ~8B 3BoC 388D 368E 388F 3893 9B~ ~A Q98 3~C 3B90 369E
389F 38A3 38J9 38AA 38A8 3BAC 38A0 3BAE 38AF ~8d 38~ 388A '".~88 3r"oC 388D
3EBE 388F 3gC8 38C9 38CA ~C8 38CC 38C0 3~CE 38CF 3808 38(i ~JI SOB 380C
3800 3EDE 380F 58E8 38~ 38A 38E8 ~o"cC 38E0 38EE 38EF 38F8 38H 38FA ~F8
3lfrC 38F0 3 cE 38FF   12 MA R 2003 -72 Table 12 (Part 5 of 6) COX C1X C2X
C3X GX CSX C6X CJX C8X C9X C'AX tjBX CCX CDX CEX o1x 02X 03X 04X DSX 06X
01X 08X 09X OAX OBX OCX DDX OEX OFX E1X E2X E3X E4X E5X E6X ElX EBX E9X EAX
E8X EDX I EEX State 2 of l4~it code 0 I 2 3 d 5 6 7 0A00 OBCt 08E1 08E2
0B00 08D1 3C06 3CW OBEB 08C3 3C12 3C13 080Z OBD3 3C16 3C11 0A01 3C21 08E3
3C23 3C24 3C25 3C26 3C27 3C30 3C31 3C32 3C33 3C34 3C35 3C36 3C31 OAD2 08C5
3C42 3C43 480d 0B05 3C16 3C47 08EA 08C1 3C52 3C53 08D6 OBDl 3C56 3C57 0A03
3C61 3C62 3063 3C64 3065 3C66 3C61 3C70 3C71 3C72 3C13 3C14 3C15 3G76 3C71
0A04 3C81 08E5 3C83 3C84 3C85 3C86 3C81 3C90 3C91 3C92 3C93 3C94 3C95 3C96
3~T OARS 3CA1 08E7 3CA3 3CA4 3CA5 3CA6 3CA7 3C80 3C81 3C92 3C83 3C84 3C65
3C86 3C81 0A06 3CC1 30C2 30C3 3CG 30C5 3CC6 30C1 3C00 3C01 3C02 3C03 3C04
3C06 3C06 3C01 OAD7 3CE1 9CE2 3CE3 3CE4 3CE5 3CE6 3CE1 08EC 08C6 3012 3019
080A 0808 30t6 30t1 0A09 3021 3022 3Q23 3024 30d5 3D26 30Z1 3D30 3031 3032
3033 3034 3035 3006 303l OAOA OBCD 3D42 3043 080C 0800 3046 3047 08EE OBCF
3052 3053 OBOE OBOF 3056 305T OADB 3061 3062 3083 3064 3065 3060 3D~'l 30J0
3D11 3012 3013 30T4 3075 3076 301T OADC 3081 3482 3083 3D84 3085 3086 30d1
3D90 3D91 3D92 3D93 309d 3095 3096 3097 0A00 30A1 30A2 30A3 30M 30A5 3QA6
30A7 3080 3081 3082 30B3 3084 ?0B5 3086 3087 DADS 30C1 30C2 30C3 30G 30C5
30Cb 30C7 3D00 30D1 30D2 3003 3004 30D5 30D6 900T OAOF 30E1 30E2 30E3 30E4
30E5 30E6 30E7 90F0 30F1 30F2 30F3 30F4 30F5 30F6 30F1 OAFO 08E4 06E9 3E03
3E04 3E05 3E06 3E07 3E10 3E11 3E12 3E13 3E14 3E15 3E16 9E11 OAft 3E21 OBEB
3E23 3E2d 3E25 3E26 3E21 3E30 3E31 3E32 3E33 3E34 3E35 3E36 3E37 OAF2 3E41
3E42 3E43 3E44 3E45 3E46 3E41 3E50 3E51 3E52 3E53 3E54 3E55 3E56 3E51 OAFS
3E61 3E62 3E63 3E6! 3E65 3E66 3E67 3E10 3E71 3E72 3E13 3E74 3E15 3E76 3E17
OAF4 3E81 08E0 3E83 3E84 3E85 3E86 3E81 3E90 3E91 3E92 3E93 3E94 3E95 3E96
3E91 OAfS 3EA1 OBEF 3EA3 3EA4 3EA5 3EA6 3EA1 3E80 3E81 3E82 3E83 3E84 9E85
9E86 3E87 QAF6 3ECt 3EC2 3EC3 3EG 3EC5 3EC6 3ECl 3E00 3E01 3E02 3E03 3E04
3E05 3E06 3E01 OAF1 9EE1 3EE2 9EE3 3EE4 3EE5 3EE6 3EET 3EF0 3EF1 3EF2 3Ef3
3EF4 3EF5 3EF6 3EF7 w~o~d ~Or 24L5 02F0 3C09 OBF1 3C08 3COC 3C00 3COE 3COF
3C18 3C19 3C1A 3C18 3C1C 3C10 3C1E 3C1F 06F2 3C29 OBF3 3C28 3CTC 3C20 3C2E
302F 3C38 3C39 3C3A 3C38 3C3C 3C30 3C3E 3C3F 3C48 3C49 3C4A 3G8 3C4C 3C40
3GE 304F 3C58 3C59 3CSA 3C58 3C50 3C50 3C5E 3CSF 3C68 3C69 3C6A 3C68 306C
3C60 3C6E 3C6F 3C18 3C19 3C1A 3C18 3C10 3C70 3CTE 3C1F 08F4 3C89 08F5 3C88
3C8C 3C80 3C8E 3C8F 3C98 3C99 3C9A 3C98 3(~C 3C90 3GE 3C9F 06F6 3C119 08f7
3CA8 3CJIC 3GAD 3CAE 3CAF 3C88 3C89 3C8A 3C88 3C8C 3C80 308E 3C8F 30C8 3CC9
30CA 30C8 3CCC 3CCD 30CF 30CF 3C08 3C09 3COA 3C08 3COC 3C00 3C0E 3COF 3CE8
3CE9 3CEA 3CE8 3CEC 9CED 3CEE 3CFF 30t8 30t9 301A y018 301C 301D 301E 301F
3028 3Q29 302A 3028 3Q2C 3020 302E 302F 3008 319 300A 3008 303C 3030 303E
303F 30;r7 3C19 304A 3048 304C 3040 304E 304F yDr3 30~ 305A Q58 305C 3050
305E 305F 'wsca 3D~ 306A ~,b8 306C 306D 306E 306F 3D18 30T9 301A 30T8 301C
3010 301E 307F :C's's 3063 30PA '~,'8B 308C 3080 308E 308F ;~ 30a3 309A
3098 309C 309D 309E 309F 30A8 30n9 30AA 30A8 30AC 30A0 30AE 30AF 's7Pd 30'3
30E113098 308C 30B0 308E 308F ~C8 3D~ 30CA 30C8 30CC y0C0 3DCE 30Cf 3L'08
30D9 300A 3D08 300C 30D0 300E 300F 3C_8 30~ 3QEA 30'c8 30EC 30E0 30EE 30EF
3~8 30F5 30FA 30F8 30FC 30F0 30FE 30FF 4-:~8 3E09 08F9 3.J8 3EOC 3,.=00
3EOE 3EOF 3E18 3E1? 3E1A 3E18 3E1C x10 3E1E 3E1F ~A 3E29 08F8 3F,18 3E2C
3E20 3E2E 3E2F 3E"s8 3E39 3E3A 3't38 3E30 3E.10 3E3E 3E3F 3E48 3E49 3E4A
3E48 3E4C 3i40 3E4E 3EIF 3E~ 3E59 3E5A 3E:2 3E5C 3E50 3ESF 3ESF 3E8 3L-~
3E6A 3E63 3EtiC 3E60 3E6E 3E6F 3T3 3:79 3E7A 3E13 3E7C 3E10 3ElE 3Eff 08FC
a'89 08F0 3E89 3E8C 3E80 3E8E 3E8F 3E93 3~9 3E9A 3E~ 3E9C 3E90 3E9F 3E9F
06Fc 3A9 fiBFF 3EA9 3EAC 3EA0 3EAE 3EAF 3EF2 3~ 3EBA 3E83 3EBC 3EE0 3E8E
3E8F 3EC8 3EC9 3ECA 3EC8 3ECC 9EC0 3ECE 3ECF 3E08 3~9 FDA 3E08 3EDC 3E00
3EOE 3EDF 3EE8 3r9 3EEA 3r7 3EEC 3EE0 3EEE 3EEF 3EF8 3c'F9 ~~FA 3EF8 3EFC
3F0 3EFE 3EFF   1 2 M~f~ ?D03 -73 Table 12 (Part 6 of 6) State 2 of 14~b~
code word (a 241225 (0.7111 code I FOX F1X F2X F3X FIX F5X F6X FIX F8X F9X
FAX fBX Fac FDX FEX O 1 2 3 1 5 6 7 OAFB 3F01 3F02 9F03 9FQ4 9F06 ~Fd6 9F01
9F10 9F11 9F12 3F19 9Ft4 9F15 9Ft6 9F17 OAF9 3F21 3F22 9F23 3F21 9F25 9F28
9F27 3F90 3F91 3F32 3F33 9F34 9F36 9F36 9F31 OAFA 3F11 3F42 3F13 9F14 3F45
9F46 9F47 3F50 3F51 .3F52 3F53 9F54 9F51 3F56 3F57 OAFS 9F61 9F62 3F63 9F64
3F65 9F66 9F67 3F70 9F71 3F72 3F73 3F11 3F15 9F16 3F71 OAFC 9F81 9F82 3F83
9F84 9F85 9F86 3F87 3F90 3F91 3F92 3F93 9F94 9F95 3F96 9F91 OAfO 9F111 3FA2
3FA3 3FM 9FA5 9FAB 9FA7 3F80 9F81 9F82 3F83 9F81 3F85 9F88 9F81 ruFE
9FC13Fa 3Fa 9FG 9Fa ~ccs 9FC7 9F00 9FO1 9F02 9F00 9F04 9F06 3FD6 9F07 QAFF
9FEi 3FE2 3FE3 9FE1 9FE5 9FE6 9FET 3fF0 9FF1 3FF2 3FF3 9FF4 3FF5 3fF6 3FF7
8 9 A 8 C 0 E s' I 3F08 3FG9 9FOA SOB 3FOC 3FOD 9ft0E 3FaF 3F18 3Ft9 9FtA
3F18 9F1C 3F1D 3F1E 3F1F 3F2a 9F29 ~Fa~ 9F2s 9Fx. ~0 3F2E 3F2F 3F38 3F39
3F3A 3F38 3F3C 3E30 ~3E 3F3F 3F48 9F49 3F4A 9F18 3F40 3F10 3F4E 3F4F 3F58
3F59 3F5A 3F58 3Fx 9P50 3F5 3FSF 3F68 3F~ 9F6A 3F68 9F6C 3F8D 3F6E 3F6F
3F18 3F79 9F1A 3F18 3F7C 3F70 3f7E 3F1F 3F88 9F89 3FEA 3F68 3F8C 3F80 3F8E
3FBF 3F98 3F99 3F911 3F98 3F9C 3P90 3F9E 3F9F 3FA8 3FA9 9FM 3FA8 3FAC 3F110
3; AE 3FAF 3F88 3F89 3FBA 3F88 3F8C 3F80 3FBE 9FBF 3FC8 3FCA 3FCJ19FC8 3FCC
3F493 3FCE 3FCF 3Fos 3FO9 3~19FOS 3FDC 9FOO 3~oE ~FOF 3FE8 3FE9 9FEA 3FEB
3FEC 3F 311E 3Fff 3FF8 3FF9 3FFA 3FF8 3FFC ~D 3'r'tE ~FFI   1 2 MA R ?(?(?3
-74 



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 a11 of the code words 10 are carefully
chosen such that the state can be determined by the four leading 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 q=12 bits. The I5 sequence of p bits
is mapped into a u=11 bit codeword and a sequence of q bits is mapped into
a v = 1Q bit codeword. Since 2p codewords are needed for a p bit sequence,
and 2q codewords are needed for a q bit sequence, the conditions 2p S N"
and 2q <_ NY 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"*tl and [2q*tl <_ 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 q bits. 30 2. Map the p bit pattern into a a bit codeword and a
state number S.   ,'~ z M,qf~ z~o3 -75 3. Go to the group of v bit
codewords that is labeled with state number S and map the q bit pattern
into a v bit codeword. 4. Combine the a bit and the v bit codewords to 5
form the n-bit codeword. The decoding process can be 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 unique, the state number S
of the v bits can be determined. and the q bit data pattern is recovered.
3. Based on the state number S and the a bit code word, recover the p bit
data pattern. 4. Combine the p bit and q bit data patterns to 15 form or
recover the m bit data pattern. With m=24, n=25, k=7, i=7, w=9, the values
p=12, q=12, u=11, 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 (2q*t) - (21z*3) - 122s8
and 2~" = 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 deter-mined with a minimal number of bits of the 25 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 maj 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 i1 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 determined by the most 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. 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
values 11, 10, and O1 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 S2, S1 and SO respectively. Since each state
needs 4096 patterns, there are 368, 632 and 62B remaining patterns for
states S2, S1 and SO 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   ,12 MA R ~~d3 _77_ can be encoded and
decoded simply by the code testers. Only about 14% of the patterns require
the more complex Boolean logic in the decoders. The system (1S0) for
communicating digital data 5 through a communication channel (152)
comprises an encoding system (154) adapted to receive first (1S6) and
second (158) 12 bit sequences of the data. The encoding (154) generates an
11 bit first codeword (160) and state variables SO (162), S1 (164), S2
(166) 10 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, l64, 166). A modulator (170)
receives the first and second 1S codewords (160, 168) and couples first and
second modulated codewords (172, 174) to the communication channel (152). A
receiver (179) includes a demodulator f176) that receives first and second
modulated codewords (172, 174) from the communication channel 20 (152). The
demodulator (176) generates first and second demodulated codewords (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) 25 and decoded state variables S0'(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 30 variables (186,
188, l90). The first and second codewords (160) s68) together form a 25 bit
codeword. The encoding system (154) limits runs of zeros by encoding the 25
bit   ~2Ma~~oo3 _78_ codeword with a run length limit k=7) and by encoding
the first and second codewords ( 160 , 168 ) each with a run length limit
i=7. The encoder guarantees a minimum code energy by encoding the 25 bit
word with a Hamming 5 weight w=9. The decoding system (182) comprises code
pattern testers (194, 196) that decode sequences that meet the . "k", "i"
and "w" constraints. The decoding system (182) can be a Viterbi detector.
The demodulator (176) 10 can generate a local oscillator (177) output
synchronized with the modulated first and second codewords (172, 174). The
demodulator (176) can generate the first and second demodulated codewords .
(178, 180) as a function of the local oscillator (177) 15 output. The
communication channel (152) can be in a disc drive (100) with a modulator
modulating the disc drive write output, and the demodulator demodulating
the disc drive read signal. The synchronization of the 20 local oscillator
(177) compensates for speed variations in the disc drive (100). The
magnetic disc drive (100) comprises a magnetic disc (106), and a read and
write transducer head(110) coupled to the magnetic disc. 25 It is to be
understood that even though numerous characteristics and advantages of
various embodiments of the present invention have been set forth in the
foregoing description, together with details of the structure and function
of various embodiments of the 30 invention, this disclosure is illustrative
only, and changes may be made in detail, especially in matters of structure
and arrangement of parts within the principles of the present invention to
the full extent   ,1 z MA R z~o3 _79_ indicated by the broad general
meaning of the terms in which the appended claims are expressed. while
encoding and decoding are shown in block diagram form, it is understood
that it can be done using lookup S tables as shown. For example, the
particular elements may vary depending on the particular application for
the disc drive while maintaining substantially the same functionality
without departing from the spirit . 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 2o encoders or decoders
car_ be partitioned or overlap.   1 2 MAR 2003 -80 WHAT IS CLAIMED IS: 1.
An encoding system for encoding digital data for 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 zeros 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   12 M ~R 2ao3 -81 second modulated codewords
to the communication channel. 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 5. 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 variables 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 encodes on the 25 bit
codeword to limit runs of zeros.   ~ 2 MAh 2003 -82 6. The method of Claim
5 wherein the encoding limits errors by encoding the first and second
codewords each with a run length limit i=7, and encoding the 25 bit word
with a minimum Hamming weight w=9. 5 7. A magnetic disc drive, comprising:
a magnetic disc; a write transducer coupled to the magnetic disc; 10 a read
transducer coupled to the magnetic disc; and an encoding system as set
forth in Claim 1. 8. A decoding system fox decoding data received from 15 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
20 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 25 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 30
generate a second decoded 12 bit sequence, the first and second decoded 12
bits sequences together forming a decoded 24 bit sequence of data. i   ~ ?_
~~ ~ ~ ?t~tl3 -83 9. The decoding system of Claim 8, further comprising:
code pattern testers coupled to the first and 5 second decoders, the code
pattern testers decoding most sequences based on a pattern shorter than
full decoding of the sequence. 10 10. The decoding system of Claim e,
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 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 forming a decoded 24 bit sequence of data. 5 12. The
method of Claim 11, further comprising code pattern testing that decodes
most sequences by a pattern shorter than full decoding of the sequence. '
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 length 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 secruence 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 ..   '~ ~ M,~ R 2003 -85
decoder generating a second decoded 12 bit sequence, the first and second
decoded 12 bits sequences together forming a decoded 24 bit sequence of
data. 5 15. An encoding system for encoding digital data for transmission
through a communication channel, comprising: 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 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 limiting errors by 20 encoding the
25 bit codeword wif.h a run length lim'_t 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. .A{E.A3%.A .A.A(2
.A9.A .AYu .A l .A.A.AY.A Ae.A,.Ay .A._.A u.A2.AAl*.A a.A.AF .A@;.A 3.A .A
F.A.AFR.AY[ L!.A).A .A .A Nll .Al.A   .A*.A;l l.A!r.AfhF .A Y .AYL.AF"2.All
.A1.A .Aa.A)  .A . ?.A.AU#.AA.A3 Y .A8 h.A .AY.A{Y .A ".A0.A .A .A .A8 



:.Al  .A{ .,#.A,{e2.Aa.Ah.AF .A.A%.AU$.Al..Ah .AY{,E .Ahy .Ay2
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