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ENCODING AND DECODING TECHNIQUES FOR
DATA IN 24 BIT SEQUENCES

FIELD OF THE INVENTION

The present invention relates to communicating

digital data through a'communication channel. More
particularly, the present invention relates to
encoding and decoding techniques for data in 24 bit

sequences.

BACKGROUND OF THE INVENTION
In the field of digital communications, digital

information 1is 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
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,
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
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drives. 1In 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
a recovered digital signal when the encoding is
adapted to the known characteristics'of the data and
its interaction with known noise characterlstlcs of a
communication channel

In typical encoding arrangement data words of m
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. becreasing the code rate
improves decoding and can also improve error
correction, however, decreased  code rate .also
increases energy consumptlon and slows communication.

Encodlng for magnetlc. media also typically

”includes non—return—to—zero—lnvert—on—ls (NRZI) coding

and resynchronization of the reqeived:signal using a
phase locked loop (PLL). In order to ensure adequate

synchronization qf'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 interieaved
subsequences are encoded to produce two smaller code
words for detection by a Viterbi detector, the maximum
run length or number “i” of =zeros in each of the
b1tw1se 1nterleaved sub-sequence is also limited to
reduce delay in the V1terb1 detector. The number “w”
of ones in a code word affects energy consumption and
is known as a Hamming weight. ' These constraints
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

i
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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 représenting 24 bits of
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
as well.

SUMMARY OF THE INVENTION

The present invention relates to systems and
methods for - communicating digital data through a
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
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
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
codeword from the communication channel 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
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'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
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

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.

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.

FIG. 2 is a block diagram of embodiments of
encoding and decoding systems for communicating data
according to the present invention.

 FIG. 3 is a flow chart of a method of encoding
data.

FIG. 4 is a flow chart of a method of decoding
data. ' '

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

*
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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 109. Each disc surface has an associated head
110, which is mounted to disc drive 100 for
communication with the disc surface. In the example
shown in FIG. 1, heads 110 are éupported by
suspensions 112 which are in turn attached to track
accessing arms 114 of an actuator 116. The actuator
shown in FIG. 1 is of the type known as a rotary
moving coil actuator and includes a voice coil motor
(VvCM) , shown generally atll;B. Voice coil motor 118
rotates actuator 116 with its attached heads 110 about
a pivot shaft 120 to position heads 110 over a desired
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

- intermnal circuitry 128.

The heads 110 and rotating disc -pack 106
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
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
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
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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.

FIG. 2 shows a block diagram of an embodiment of
a system 150 for communicating digital data. System
150 communicates thrdugh a communication channel 152,
that can comprise an arrangement of magnetic storage
discs and heads as shown in FIG. 1. Channel 152 can
also be other types of communication channels such as
an optical, wireless or transmission line channel.

An encoding system 154 is adapted to xeceive
first and second 12 bit sequences 156, 158 of “the
data. The encoding system 154 includes encoder. 200
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.

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

variables are represented in the second codeword 168 .

by four or fewer bits, preferably the in four initial

"bits of the second codeword 168. -

In FIG. 2, the encoding system 154 comprises
encoder circuits 200, 202, identified as ENC-A and
ENC-B. The encoding system 154 also comprises code
testers 204, 206, identified as CT-A and CT-B.
Detailed examples of operations of the code testers,

encoder circuits and decoder circuits is shown  in

Tables 1-12 below.

<

~



10

15

20

25

30

=

WO 00/16484 . o PCT/US99/21173

-7~

A modulator 170 receives the first and second
codewords 160, 168 and is adapted to couple first and

second modulated codewords 172, 174 to the
communication channel 152. = Codewords 160, 168
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
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
include other known forms of modulation such as AM,
FM, PM, FSK, spread spectrum and the like. The system
described here can be used over the internet or an
intranet, for example.

" A receiver 175 in a decoding system 182 receives
the first and second modulated codewords 172, 174 from
the communication channel 152. Receiver 175 includes a
demodulator 176. Receiver 175 can include a Vitexrbi
detector. The demodulator 176 generates first and
second demodulated codewords 178, 180. Demodulated
codewords 178, 180 can include errors as a result of
passing through the communication chanmnel 152. Decoder
system 182 receives the first and second demodulated
codewords - 178, 180. A decoder 210 receives the
codeword 180 and generates a decoded sequence 184 and
state variables 186, 188, 190, identified as S0’, S1’,
82’, as functions of the second demodulated code word
180. A decoder 208 receives codeword 178 and generates
a first decoded sequence 192 as a function of the
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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.

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
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

‘tester CT-A and CT-B shown at 194, 196 that decode

most sequences by recognizing patterns that meet with
nkvw, "iv and "w" constraints. The decoding system 182

also comprises decoder circuits 208, 210, identified

‘as DEC-A, DEC-B. The demodulator 176 preferably
‘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
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

gynchronization of the local oscillator compensates
for speed variations iﬂ.the disc drive.

In FIG. 3, a method of encoding digital data for
transmission through a communication channel is shown
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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
Qenerates state variables as a function of the first
sequence. At 256, a secohd 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
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.

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
304, the 25 bit encoded digital codeword is separated
into a 14 bit first portion and an 11 bit second
portion. At 306, the 14 bit first portion is received
in a first decoder and the first decoder generates a
first decoded 12 bit sequence, and also generates
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
and second decoded 12 bits sequences together forming
a decoded 24 bit'sequence of data.

Further details of encoders, decoders and code
decoders are shown in Tables 1-12 below. Tables are
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uéed 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
in hardware, softWare,'firmWafe or any combination of
hardware, software and firmware. '

Table 1, “Equations for Encoder and Decoder,”
providés _defiﬁitioné' for the symbols or logical
operators used in the logic'statements in Tables 2-7.

Table 1

Equations for Encoder and Decodei_' -
Symbol definition: '

“* - Bitwise OR
“&”  Bitwise AND.
“Ar  Bitwise XOR:
“+” . Arithmetic Sum
“1X” Inverse of X

Table 2.below_shows.an embodiment of logic operations
or calculations in the 1l-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 194 or 204
and the output TA. Intermediate results UA0O - UAS,
HWA are calculated as shown, and then the output TA is
calculated as a function of UAO - UA8 as shown in
Table 2. ' '
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Table 2
11-bit codeword tester (CT-A)

Input: WAIL0,WA9,WA8,WAT7,WA6,WAS,WA4WA3 WAL WALWAD (11 bits)
Output: TA

UAO = WAI0I WAGIWABIWAT

UALl=WA3 IWA2IWATIWAO . .

UA2 = WAS IWATIWAGIWAS IWA4IWA3IWA2[WAL
UA3 = WA9 [WAS|WATIWAGIWASIWA4IWA3IWA2
UA4 = WAG6 | WA4IWA2IWAD

UAS = WAT IWASIWA3 WAL

UA6 - WAIOI WAS I WAG I WA4
UAT = WA9 [WATIWAS|WA3

{ HWA-=WAIG+WAS+ WAB+ WATAWAG+ WASI WAL WA WA2+ WAL+ WAQ

if (HWA>=4)
UA8=]
Else _
UA8=0 ' }

TA =UA0 & UA1 & UA2 & UA3 & UA4 & UAS & UA6 & UAT & UAS

Table 3 below shows an embodiment of logic
operations or calculations in the 14-bit codeword
tester (CT-B) shown at 206, 196 of FIG. 2. Table 3
lists the 14 bits of inputs WB13 - WB0O to the code
tester 206 or 196 and the output TB. Intermediate
results UBO - UB1ll, HWB are calculated as shown, and
the output TB is calculated as a function of UBO -
UB11.
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Table 3
14-bit codeword tester (CT-B) - -

~ Input: WB9,WB8,WB7,WB6,WB5,WB4,WB3,WBZ,WBL,WB0 (10 bits) -
Output: TB

UB0 - WBI13! WB12| WBI11| WB10| WB9

UB1-WB4 | WB3 | WB2 | WB1 | WBO

UB2-WBS | WB7 | WB6 | WBS | WB4 { WB3 | WB2 | WBI
UB3-~WB9 | WBS | WB7 | WB6. | WBS | WB4 | WB3 | WB2
UB4-WB10| ‘WB9 | WB8 | WB7 | WB6 | WBS | WB4 | WB3
UB5 = WB11| WB101 WB9 | WBS | WB7 | WB6 | WBS | WB4,
UB6 = WB12! WB11| WB10! WB9 | WB8 | WB7 { WB6 | WBS

UB7 ~-WBS | WB6 | WB4 | WB2 | WB0
UBS -WB12! wB10! WBS | WB6 | WB4
UB9 -WB9 | WB7 | WB5 | WB3 | WBI
UB10-WBI13| WB11| WB9 | WB7 | WBS

{ HWB = WB13+WB12+WB11+WB10+WB9+WB8+WB7
+WB6+WB5S+WB4+WB3+WB2+WB1+WB0

if (HWB>=5)
UB11=1
Else '
UB11-0 | }

TB - UBO & UB1 & UB2 & UB3 & UB4 & UBS & UB6
& UB7 & UBS &UB9 & UB10 & UB11

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.
2. Table 4 lists the inputs to code tester 200 as 11
bits of inputs Al10 - A0 and one bit TA received from
the code tester 204. Various intermediate results NAO
— Gn0 are calculated as shown in Table 4, and then the

»
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Table 4 (part 2 of 6)

Gb = ( (NC2 I NCO) & (NB10 | NB8)) | (NC2 & (NB2 | NB0)) ) & (INAO)
Gb9=Gb& AT
Gb3 = Gb & A9 : -
Gb7 = Gb & A7

Gb6 = Gb & (AS | 1AT)
GbS = Gb & (AS1A7)
Gbd = Gb & A7

Gb3 = Gb & A3

Gb2 = Gb & A2

Gbl = Gb & Al

Gb0 = Gb & AD

Ge = INBO & NAO
Gc9 = Ge & Al10

Gc8 = Gec & A9

GcT = Ge & (A8 11A10)
Ge6 = Ge & (1A811A10)
GcS = Ge & (A8*A10)
Ged = Ge7

Gc3 = Ge & A7
Gc2=Ge & A6

Gel = Ge & AS

Gc0 = Ge & A4

Gd = (A101A8) & (1A6 & 1A4) & (A3 & A2 & 1A0)
Gd9 - Gd & A9 '
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outputs Y10-Y0, SO0, Si, S2, WB12, WB13 are calculated
using various <combinations of the 1inputs and

 intermediate results as shown at the conclusion of

Table 4.

Table 4 (part 1 of 6)

11-bit Encoder (ENC-A)

Input  AIl,A10,A9,A8,A7,A6,A5,A4,A3,A2 A1,A0 (12-bit Dataword)

Input TA (From CT-A)
Output: Y10,Y9,Y8,Y7,Y6,Y5 Y4 Y3, Y2,YLY0 (11-bit Codeword)
Output: §2,51,S0 (To ENC-B) '

Output WB13,WB12 ~ (ToCT-B)

NAO =[A3 & !A2 & 1Al & !AQ
NBO =!A7 & 1A6 & IAS & A4
NB2~lAT & 1A6& AS & A4
NBS = A7 & 1A6 & 1AS5 & 1A4
NB10= A7 & 1A6 & AS & 1A4
NCO ~1A10 & !A9 & |A8

NC2=lA10 & A9 & A8

Ga=NC0 & !A7 & INAO
Ga9 -~ Ga

Ga8 ~ Ga & A6
Ga7 =Ga
Gab=Ga

GaS ~Ga & AS
Gad = Ga & A4
Ga3 ~-Ga & A3
Gi2=Ga & A2
Gal =Ga & Al
Ga0 =~ Ga & AO
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Table 4 (part 3 of 6)

Gd8 = Gd & A8 :

Gd7 = Gd & A10 -
Gd6 =-Gd & !A10

Gd5 = Gd7 .

Gd4 - Gd

Gd3 ~Gd

Gd2=Gd & A7

Gdl = Gd & AS

Gd0-Gd & Al

Ge = (1A9 & AB) & (AT & 1AS) & 1A3 & INAO
Ge9=Ge & A6

Ge8 = Ge & ((A10 & !A6) [ (IA10 & A4))
Ge7 =Ge & 1A10 '

Geb = Ge & (A10 & Ad)

Ges = Ge7 :

Ged = Ge & (1A1011A4)

Ge3 = Ge & A10 '

Ge2=Ge & A2

Gel =Ge & Al

Ge0 = Ge & AO

Gf = (A10 & A9 & !AB) & (1A7 & !AS) & !A3 & INAO
Gf8=Gf

Gf7- Gf & (A6 & A4)

Gft= Gf & (A6*A4)

G5« Gf & (1A611A4)

Gfd= Gf & (A5 11A4)

Gf2-Gf & A2

Gfl= Gf & Al

Gfo= Gf & AO
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Table 4 (paxrt 4 of 6)

Gg=(A9 & (AI0]AB) & (AT & IAS) & IA3 & A2 & 1Al _

Gg8 - Gg -
Ggb~Gg & Al0 o

Gg5 =Gg

Ggd = Gg & A8

Gg3 = Gg

Gg2=Gg & A6

Ggl =Gg & A4

Gg0=Gg & AO

Gh = NBO & NAO
Gh8 = Gh

Gh7 = Gh

Ghd = Gh

Gh3 - Gh

Gh2 = Gh & A10
Ghl = Gh & A9
GhO = Gh & A8

XD = !(TA IGa IGb IGc IGd)
Gj =XD & A3

G =Gj

Gj8 = Gj & (A101A8)
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Table 4 (part 5 of 6).

Gi6 = Gj

" Gj4=Gj & (A101A9)
Gj2 = Gj & (A6 1 Ad)
Gjl =Gj
Gi0 - Gj & (A6 1A2)

XJ = XD & {Ge IGfIGG IGh IG})
Gk =XJ & A2

GK9 = Gk & A9

GK8 = Gk

GK7 = Gk & A9

GKS = Gk & A0

Gkd = Gk & ((A7 & A4) | (1A7 & 1A9))
Gk2 = Gk & ((A6 & A9) 1 (1A6 & 1A4))
Gkl = Gk |

GKO = Gk & ((A9 & Ad) | (1A9 & 1A8)

Gm = XJ & 1A2 & A9

Gm9 = Gm & (A101 AB)

Gm8 = Gm

Gm7 =Gm & Al0

GmS = Gm & (A81!A10)

Gm3 = Gm & ((A6 & A1) I (IA6 & 1A4))
Gm2 - Gm & (A7 A1)

Gml =Gm & (A5 A4)

Gm0 = Gm & (A6 Al)
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Table 4 (part 6 of 6) . S
Gn =XJ & 1A2 & 1A9 o -
Gn9=Gn '

Gn8 = Gn & (A101A8)

Gnb6 = Gn & (A10 A 1A8)

Gn4 =~ Gn & 1A

Gn3 =« Gn :

Gn2=Gn& Al

Gnl = Gn & ((Ad & Al) 1 (1A4 & AT))
Gn0 = Gn & (AG1AS11A])

Y10 = (TA & A10) 1 (ITA & All)

Y9 = (TA & A9) 1 ({TA & ( Ga9 IGb9 IGc9 IGd9 IGe9 |Gj9 le9 IGm9 lGn9 »

Y8 = (TA & A8)I(ITA & ( GaB IGb8 IGc8 IGd8 IGe8 IGF8 IGg8 IGhS8 IGj8 IGKS IGmS iGn8 ))
Y7 =(TA & AT)I(!TA & ( Ga7 IGb7 IGc7 IGd7 1Ge7 IGf7 IGh7 IGk7 IGm?7 ))

Y6 = (TA & A6) | (ITA & ( Ga6 IGb6 IGe6 IGd6 IGe§ IG6 IGg6 1Gj6 IGn6 ))

Y5 = (TA & AS) 1 (ITA & ( Gas5 IGbS IGc5 IGdS IGe3 GSS iGg5 IGKS IGmS ))
Y4 = (TA & A4) | (ITA & ( Gad IGb4 IGe4 IGd4 IGe4 IGF4 IGg4 IGh4 IGj4 IGk4 IGnt ))
Y3 = (TA & A3) I (!TA & ( Ga3 IGb3 IGe3 1Gd3 1Ge3 IGg3 IGh3 IGm3 IGn3 )) R
Y2 = (TA & A2) [ (ITA & (Ga2 IGb2 IGe2 [Gd2 IGe2 IGf2 IGg2 IGh2 IG;j2 IGK2 IGm2 IGn2 ))
Y1 = (TA & A1) I(!TA & (Gal IGb1 IGel IGd1 IGel IGfl IGgl IGh1 IGjl IGk1 IGm! IGnl ))
Y0 = (TA & A0) | (ITA & ( Ga0 IGbO0 IGc0 IGdO IGe0 IGf0 IGg0 IGhO IG;j0 IGk0 IGmO IGn0 ))

S2=- All &TA
S1=!A11&TA
S0 =ITA

WB13 = 82181
WBI12-52180
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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 Bll -
BO and three state variables S2, S1, S0. One bit TB is
received  from the code tester 206. Various
intermediate results NAO - TO are calculated as shown
in Table 5, and then the outputs Z13-Z0 are calculated
using various combinations of the inputs and
intermediate results as shown in Table 5.
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14-bit Encoder (ENC-B)

Input:  B11,B10,89,B8,87,86,85,84,83,82,B1,80
Input:  §2,51,50

Input: 1B :

. Outpur: 213,212,711,210,29,28,21,26 75,24,23,72, 71,20

NAO-IB3 & IB2 & IB1 & IBO
NAI =B3 & 1B2 & 1B1 & BO
NA2 =IB3 & 1B2 & Bl & IBO
NA3=IB3 & 1B2 & B1 & B0
NA4=1B3 & B2 & !B1 & B0
NA6 =B3 & B2 & B & 1B0
NA7~IB3 & B2& B1& BO
NBO ~IB7 & !B6 & IBS & B4
NB1 ~IB7 & IB6 & IBS & B4
NBS ~IB7 & B6 & IBS & B4
NC8 = B11 & IB10 & /B9 & B8

Ha ~ [B4 & NAOQ
Hall=Ha & (S218S1)
HalO=Ha & (!S21S1)
Ha9=Ha & BlI
Ha8~Ha & !B1l
Ha7-Ha & (B10! B9)
Ha6- Ha & (B101 [B9)
HaS=Ha & (B9 |1B10)
Ha4= Ha

Ha3~-Ha & B8
Ha2=-Ha & B7
Hal=Ha & B6
Ha0=Ha & BS

Table 5 ( part 1 of 10)

[

 PCT/US9921173

(12-bit Dataword)

(From ENC-A)
(From CT-B)
(14-bit Codeword)
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Table 5 (part 2 of 10)

Hb = B8 & IB6 & B4 & IB2 & 'B0 & (INAD)
Hb11-Hb & (521S1)
Hb10-Hb & (I52151)
Hb9- H

Hb8- Hb

Hb7-Hb & Bl
Hb6=Hb & B10
HbS= Hb

Hbd= Hb & B3
Hb3=Hb & B9
Hb2-Hb & B7
Hbl=Hb & BS
Hb0- Hb & BI

Hc=-1B9 & !B7 & !BS & !B3 & IB1 & (INAO)
Hell=Hc & (S21S1)
Hel0-He & (1S2181)
Hc9=Hc & (B11 | B10)
He8=Hc9 |

Hc7=Hc & (Bl11 | !B10)
Hc6=He & (B10 | 1B11)
HeS=He & (B1l & !B10)
Hc4=Hc & B2

Hc3~Hc & B8

He2~He & B6

Hcl=Hc & B4

Hc0=Hc & BO
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Table 5 (part 3 of _10)
XHac - !Ha & !Hb & 'He

Hd = S2 & ( (39 & (NB1 INBS) &NAG) INAI INA3 INAG l:NA'I & (JCHdc)_ |

Hd11= Hd :
Hd9= Hd -
Hd8- Hd

Hd7-Hd & (1B7 & (BS & B2)

Hd6~Hd & (B7 (Bl & B2))

Hd5-Hd & (BIO | BS)

Hd4-Hd & (BI1 & B2)

Hd3~Hd & B4

Hd2~Hd & (B9 | B8 | B2)

Hdl=Hd & (B6 I(BY & !B4))

Hd0~Hd & (B2 & BO0)

XHad = 'Ha & 'Hb & {He & 'Hd
S$2X = 82 & XHad
He=-S2X & 1B3
HellwHe
He9=He
He6=He & (B9 & !B8)
- He4=He & (!B5S & (!B4 | IB1))
He3=He
He2=He & B2
Hel=He & IBl
HeO~ He

Hf =S2X & B3

Hfll=Hf

Hf$~ Hf

Hf7=-Hf & B8

Hf6- Hf & (B8 & !B4)
HfS-Hf & (B8 & IB6)

Hf3= Hf

Hf2~ Hf & (B2 | !BO)
Hfl=Hf & (B1 I(!B2 & !B0))
Hfo=-Hf &(BO | 1B2)

3

PCT/US99/21173
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Table 5 (part 4 of 10)

S1X =Sl & XHac : 3
S0X = S0 & XHac '
Ja=S1X & 'B10 & !B8 & IB6 & B4

Jall=Ja

Jal0=Ja

Ja9=Ja & Bll

Ja8=Ja & IB11

Ja7=-Ja & (B9 I(B7 & !BS))

Jab=Ja & (B7 & (B9 | BS))

Ja5~=Ja & BS

Jad=Ja & (B7 & 'B9 & !BS)

Ja3=Ja & B3

Ja2=Ja & B2

Jal=Ja & Bl

Ja0=Ja & BO

Jb~(S1X1S0X) & B11 &B10
Jbll=Jb & S1
Jb10=Jb

Jby=Jb

Jb8=Jb

Jb7=Jb

Jb6=Jb

Jb5=Jb

Jb3=Jb & B4
Jb2-Jb & (B9 | B8)
Jbi-Jb & (B6 | Bl)
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Table 5 ( part 5 of 10)

Jc=S1X & (B11°B10) & B2 & !BO
Jell=Jc

Je10=Jc

Je9=Jc

JcB=Jc

Je7=Jc & Bl1

Je6=Jc & (B9 | BS)

Je5=Jc & (BS I(1B8 & 1B4))
Je3=Jc & (IB3 & 1BI)
Je2=Jc & (B9 | B7 | B3)
Jel=Jc & (B1 1(B6 & B4))

Jd =S1X & (B11AB10) & !Ja & Uc
. Jdl1=Jd

Jd10=Jd

Jd9=Jd

Jd8=1d

Jd4=1d

Jd3=Jd & (B9 | B3)

Jd2-1d & (B9 | BY)

Jd1-Jd & Bl

Jd0-1d & 1B2

Je=SIX & (!B11 & 1B10) & 'B2 & B1 & IBO
Jell=Je

Jel0=Je

Jeb=Je & B4

JeS=Je & (1B4 | IB3)

Jed=Je & B9

Je3=Je & IB7

JedwJe & IB6

Jel=Je & IBS

Je0=Je & (B8 1(B9 & IB4))
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Table 5 (part 6 of 10)
Jf=S1X & (!1B11 & 'B10) & (NA1 INA4) & UJa

Ifll=Jf. :
Jf10=Jf N
9= Jf

J§6=Jf

Jf4=Jf & (B9 | B8)

Jf3=3f & (BS I( B9 & B8))

If2=3f & (B4 I(!B9 & !B6))

Ifl=Jf & (B7 {( B9 & B8))

Jf0=Jf & B2

Jg=S1X & (!B11 & 'B10) & NA2
Jgll=Jg

Jgl0=1Jg

Jg9=1Jg

JgS=Jg & (B9 | BB)

Jgd=Jg

Jg3=Jg & (B9 & !B7)

Jg2=Jg & (B9 *B6)

Jgl=Jg & (/B9 & !BS)

Jg0=Jg & (B9~ 1B4)

Jh=S1X & (IB11 & !B10) & (Ja & Ve & 1If & !g)
Jhil=Jh
Jh10-Jh
Jh8=Jh
Jh6~Jh & B4
Jh5=Jh & B4
Jh4=Jh & IB6
Jh3=Jh & B3
Jh2-Jh & B2
Jhi=-Jh & Bl
Jh0=Jh & BO
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Table 5 (part 7 of 10)

Ka=S0 & !B11 & !B9 & !B7 & !BS & INAO & XHac
KalO=Ka & B10

Ka9-Ka & (B8 [ 1B10)
Ka8=Ka & (B10* BY)

Ka7-Ka & B6

Ka6=-Ka & (B6 | I1B10 | 1B4)
Ka5=-Ka & (B4 1 1B10 | !B6)
Kad4-Ka & (B4 &(!B10 | IB6))
Ka3=Ka & B3

Ka2=Ka & B2

Kal=Ka & Bl

Ka0=Ka & BO

Kb =~ S0X & NC8 & NBO

Kb10=Kb

Kb9=Kb

Kb4=Kb

Kb3=Kb & B3

Kb2-xo & B2

Kbi=-Kb & IB3

Kb0=-Kb & BO _
Kc = S0X & (B117B10) & /B2 & !B0 & Ka
Kcl0=Kc :
Kc9=Kc

Kc8=Kc

Kc7=Kc & (B1l & !B3 & !Bl)
Kc6=Kc & (B8 | B3 | Bl)
Kcs=Ke & (1B4 1(1B9 & !BS))
Kc3=-Kc & (B9 1 B8 | B71 B6)
Kc2=Kc & (IB7 & 'Bf)

Kel=Ke & (B7 | B5 | B3)
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Table 5 (part 8 of 10)

Kd - S0X & (B11B10) & !Ka & 'Kb & K¢
Kd10-Kd

Kd9=Kd

Kd8=Kd

Kd4-Kd

Kd3=Kd & BII

Kd2-Kd & B2

Kdl=Kd & !BS

Kdo=Kd & 'B7

Ke=SO0X & (IB11 & !B10) & /B2 & !B & !B0 & IKa
Ke9=Ke

Ke8«Ke

Ke6=Ke & 1B3

Ke5=Ke & (B4 & B3)

Ked4=Ke & (I1B9 1(!B8 & IBY))

Ke3«Ke & IB7

Ke2=Ke & IB6

Kel=Ke & IBS

KeO=Ke & (B8 I(!B9 & !B4))

Kf=S0X & ('B1l & IB10) & (NA1 INAY)
Kf9= Kf '

Kf8= Kf

Kfl=Kf

Kf6=Kf & (B9 & 1B8)
Kf5=-Kf & B8

Kf4~Xf & B2

Ki3=Kf & 1B7

Kf2=-Kf & !B6

Kfl=Kf & BS

Kf0-Kf & B4
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Table S (part 9 of 10)

Kg=S0X & (1B11 & 'B10) & NA2 & IKa ' . -
Kgl0=-Kg -
Kg9=Kg

Kg7=Kg

Kg4=Kg & (B9 | BS)

Kg3=-Kg & 1B7

Kg2=Kg & IB6

Kgl=Kg & 1B5

Kg0~Kg & B4

Khe SOX&(‘BH&'BlO)&('Ka&'Ke&'Kf&lKg)
Khi0=Kh

Kh7=Kh

KhS=Kh & IBS

Khd=Kh & 'B7

Ki3=Kh & B3

Kh2-Kh & B2

Khi=Kh & Bl

Kho-Kh & BO

Til = (HallIHbllchlllHdlUHellII-IfIlIJaIllIblIlIcllUdlerllUfllllglll]hll)
T10 = (Hal0 EHb10 [He10 Ual0 Ub10 Uc10 Ud10 Uel0 Uf10 Ugl0 Uh10 -
 KalOKb10 Kc10 Kdi0 Kg10. [Kh10)
T9 = (Ha9 Hb9 Heg HdS He9 U29 Ub9 Bc9 Ud9 U Ug9 Ka9 Kb9 Ked Kd9 Ke9 K lKg9)
T8 = (Ha8 [Hb8 [Hc8 [Hd8 [HIR (a8 Ub8 Uc8 Ud8 Uh8 (K28 K8 Kd8 Ke8 [Kf8)

T7 = (Ha7 Hb7 HeT Hd7 H7 a7 Uo7 Ue7 Ka? Ke7 Kf7 Kg7 Kb7)

T6 = (Ha6 (b6 S 1Hd6 e HES a6 b6 Ucs e U6 Uhé [Ka6 Ke§ [Keb K16)

TS = (HaS HS [HS HAS HES a5 UbS e Ues Ugs UhS Ka Kes KeS KES KhS)

T4 = (Had [Hb4 Hed [Hd4 [Hed Uad Udd Ued UF4 Ugd Uhd [Kad Kb4 Kdd [Ked [KF4 K4 Khd)

T3 = (Ha3 (b3 EHc3 [Hd3 He3 HF3 a3 b3 U3 Ud3 Ue3 U3 Uig3 Uh3
IKa3 [Kb3 Kc3 Kd3 Ke3 K3 Kg3 Kh3)

T2 = (Ha2 [Hb2 Hc2 Hd2 He2 HE2 a2 Ub2 Ue2 Ud2 Ue2 UF2 g2 U2
[Ka2 IKb2 Kc2 (Kd2 Ke2 [Kf2 g2 Kh2)

T1 = (Hal [Hb1 Hel Fd1 Hel 1 Ual Ubl Ut U1 Uel Uf1 Ugl Uh!
(Kal b1 Kl Kd! Kel K1 Kgl Khl)

TO = (Ha0 (b0 (Hcd {10 HeO O 120 Ud0 Bed UF0 Ugh U0
[K20 b0 K0 KeO IKf0 (Kg0 Kho)
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Z13 - (TB &(S1182))
Z12 = (TB & (S0182))

Z11 =(TB &BI)I(ITB & TI1)
Z10 - (TB &B10)I('TB & TI10)

29
28

NN WHNN

-(TB&B9) I(!TB&T9)
- (TB &BS8) I(ITB&T8)

= (TB &B7) I(ITB&T7)

- (TB &B6) I(ITB&T6)
~(TB&BS5) I(ITB&TS)
- (TB &B4) I(!TB & T4)

-(TB &B3) {(!TB&T3)
~(TB &B2) I(!TB&T2)

=(TB&BI) I(!TB&TI)

= (TB &B0) I(!TB &T0)

PCT/US99/21173
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Table 6 below shows an embodiment of logic
operations or calculations in the 11-bit Decoder (DEC-
A) 208 of FIG. 1. Table 6 lists the inputs to Decoder
208 as 11 bits of inputs Y10 - Y0, and three state
variables S2, 8S1, 80, which are recovered state

_variables. One bit TA is received f:om_the code tester

194 of Fig. 1. Various intermediate results NB1 - S12
are calculated as shown in Table 5, and then the
outputs' Al11-A0, FA are calculated using various
combinations of the inputs and intermediate results as

shown in Table 6.

3
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Table 6 (part 1 of 5)
11-bit Decoder (DEC-A) .
Input:  Y10,Y9,Y8,Y7,Y6,Y5,Y4,Y3,Y2,Y1,YO (11-bit Codeword)
Input TA (From CT-A)
Input:  $2,51,50 (From DEC-B)
Output: AI1,AI10,A9,A8,A7,A6,A5,A4,A3,A2,A1,A0 (12-bit Dataword)
Output: FA {Invalid codeword indicator)

NBI=IY7&1Y6 & !Y5& Y4
NB2~IY7&!Y6 & Y5 &!1Y4
NB3=lYT&!Y6 & Y5 & Y4
NB4=Y7& Y6 & Y5 &1Y4
NB5=IY7& Y6 &!Y5& Y4
NB6=lY7& Y6 & Y5&!Y4
NB9 = Y7 & Y6 & Y5 & Y4
NBI=Y7&1Y6 & YS & Y4

. NCI=IY9& Y8
NC2 - Y9 &1Y8
NCG3=Y9& Y8

Ga=7T5& YT & Y6

Gb=(YO&!YT& Y5 & YH)I(IYI & Y8 & Y7 & Y6 & 1Y4)

Ge = (Y9 & (NB6 INB) | (1Y9 & Y7 & Y6 & Y4)

Gd = (Y8 & NB5) INB11) & Y3

Ge ~ (NB11 & 1Y3) | (NC1 INC2) & (NB1 INB4) & Y3)
Gf = NC1 & (NB3 | (Y7 & Y6) INB9) & {Y3

Gg=NCI &!Y7 & (Y61Y4) & Y5 & Y3

Gh = NC1 & NB9 & Y3

Gj=~(NC3INC2) & (1Y7 & Y6 & 1Y5 & 1Y3)

Gk = ((NC3 & 1Y7 & 1Y6 & 1Y5) | (NC1 & Y7 & Y6 & IY4)) & 1Y3
Gm = (NC3 & (Y71Y5) & Y6 & IY4) | (NC1 & NB2) .
Gn=((NC3& Y7 & Y5 & (1Y611Y4)) I(NC2 & NBS) ) & Y3
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Gab=Ga & Y8

GaS=Ga & Y5
Gad= Ga & Y4
Ga3=Ga& Y3
Ga2~Ga & Y2
Gal=Ga & Y1
Ga0= Ga & YO

Gb9-Gb & Y8
Gb7=-Gb & Y9

GbS=-Gb & Y6 & Y5 -

Gb3-Gb & Y3
Gb2«Gb & Y2
Gbl=Gb & Y1
Gbo=-Gb & YO

Gcel0= Ge & Y9
Gc9= Ge & Y8

Ge8~ Ge & (Y9AYS)

Ge7=Ge & Y3
Geb=Ge & Y2
GeS=Ge & Y1
Ged= Ge & YO

Gdi0-Gd & Y7
Gd9- Gd & Y9
Gd8=Gd & Y8

Gd7-Gd & Y2 -

Gd5=~Gd & Y1
Gd3= Gd
Gdl=Gd & YO0

-32-

Table 6 (part 2 of 5)

PCT/US99/21173
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Table 6 (parxrt 3 of 5)

Gel0- Ge & 1Y7 o
Ges~ Ge |
Geb=Ge & Y9
Ged Ge & (Y61(Y8 & YT))

Ge2=Ge & Y2
Gel=Ge & Y1
GeO Ge & YO

Gf10- Gf
Gf6=Gf & (Y71(Y6 & Y4))
Gfd= GE & (Y711Y4)
G2=Gf & Y2

Gfl=Gf & Y1

Gfo= Gf & YO

Ggl0=Gg & Y6
Gg9= Gg
Gg8=Gg & Y4
Ggb~ Gg & Y2
Ggé=-Gg & Y1
Gg2=-Gg
GgO=Gg & YO

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

Gjl0=Gj & (Y8 & Y4)
Gj9<Gj & (Y4 & !Y8)
Gj8=Gj & (Y8 & 1Y4)
Gj7=Gj & (Y8 & 1Y4)
Gj6=Gj & (Y2 & Y0)
Gj4=Gj & (Y2 & 1Y0)
Gj3=Gj

Gj2=Gj & (Y0 & 1Y2)
Gj0=Gj & (IY2 & !Y0)
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Table 6 (part 4 of 5)

Gki0-Gk & (Y9 & Y2 & Y0) |

Gk9- Gk & Y9 _ o
Gk8=Gk & (Y9 & !Y0) |
Gk7=Gk & (Y9 &(!Y4 11Y2))

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

GkS~Gk & (Y4 & Y2)

Gkd= Gk & ((Y7 & Y0) I (Y9 & Y4 & !Y2))

Gk2= Gk

Gk0=~ Gk & Y5 -

Gml0=Gm & Y7

Gm9=~ Gm

Gm8=Gm & (Y9 & YS5)

Gm7-Gm & (Y3 & Y2'& YO0)

Gm6=Gm & (( (Y9 & IY3)1(IY9 & (Y31Y2))) & YO)
Gm5-Gm & (Y3 & Y1)

Gmd=Gm & (Y1 & 1Y3)

Gml=Gm & (IY2 I(Y3 & YO)

GmO=Gm & (IY0 (Y2 & !Y3))

Gnl0=Gn & (Y62 Y4)

Go8~Gn & 1Y4

Gn7=Gn & (Y1 1 1Y8)

Gné=Gn & (Y! & YO & 1Y8)
Gn5=Gn & (Y8 & (Y21!1Y1) & Y0)

Gnd=Gn & (1Y8 & (Y1 11Y0))

Gnl=Gn & Y2
Gn0=Gn & !Y2

S12-82151
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Table 6 (part 5 of 5)

All =82 | (S0&Y10)
A0 = (S12 & Y10)1 (S0 & (Gel0 1Gd10 1Ge10 1GF10 IGgl0 5010 1G{10 IGK10 IGm10 (Gn10)
A9 = (S12 & Y9)1 (S0 & (Gb9 1Gc9 1Gd9 1Gg9 IGh9 1G79 IGK9 1GmS))

A8 = (S12 & Y8) (S0 & (Gc8 1Gd8 1G¢8 IGg IGh8 IG]8 IGKS IGm$ IGa8))

A7 = (512 & Y7)| (S0 & (Gb71G¢7 IGd7 IGj7 1GK7 IGm7 IGaT))

A6 = (812 & Y6)1 (S0 & (Ga6 IGc6 IGe6 IGE6 1Gg6 1G{6 1GKS IGmS IGa6)

AS = (S12 & Y5)1(S0 & (GaS IGbS IGc5 1GdS IGKS IGmS IGaS))

A4 =(S12 & Y4)1 (SO & (Gad IGe4 IGe4 IGE4 1G4 1Gj4 1Gk4 1Gmd IGady)

A3 =(S12 & Y3)1 (S0 & (Ge31Gb3 1643 1G}3)

A2 =(S12 & Y2) 1 (S0 & (G2 IGb2 IGe2 IGE2 IGg2 IGi2 1GK2))

Al =(S12.& Y1)1(S0 & (Gal IGb1 1Gd1 IGe! IGf! IGml Gal))

AD = (S12 & Y0) (S0 & (G20 1Gb0 Ge0 IGH0 1Gg0 1Gi0 1GK0 IGm0 1Ga0))

PA = (GalGb1Ge!Gd IGe | GfiGg 1 Gh I Gjl Gk | Gm I Gnr)
FA=(ITA)I(S0 & IPA)
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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 210 -
Z0. One bit TB is received from the code tester 196 of
Fig. 2. Various intermediate results NB1 - TO0 are
calculated as shown in Table 7,_and_theh the outputs
B11i-BO, FB, 82, Sl,'SO are calculated using various
combinations of the inputs and intermediate results as

shown in Table 7.
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Table 7 (part 1 of 8)
14-bit Decoder (DEC-B)
Input  Z13,Z12,211,210,29, 78,27,76,25,24,23,72, 21,70 (14-bit Codeword) -
Input  TB (From CT-B)
Quiput: B11,B10,B9,B8,B7,B6,B5,B4,83,82,B1,B0 (12-bit Dataword)
Output: $2,51,50 {To ENC-B)
Output: FB (Invalid codeword indicator)

NBl =1Z7& 126 & '75& 74
YBl4=Z1& 26 & 25 & V74

NC3 =(Z11 &1Z10& 79 & Z8)
NC4 = (1Z11 & Z10 & 129 & 1Z8)
NC6 =(1Z11 & Z10 & 79 & 1Z8)
NCT = (1ZI1 & Z10 & 79 & ZR)
NC9 =(Z11 & 2104129 & Z8)
NCI0=(Z11 & !Z10 & Z9 & 1Z8)
NCl1=(Z11 &£1Z10& 79 & Z8)
NC12~(Z11 & Z10 & 179 & 1Z8)
NC13=(Z11& Z10& 179 & Z8)
NCl4=(Z11& Z10& 79 &!Z8)
NCiS=(Z11& Z10& 29 & Z8)

Ha = (Z111Z10) & (ZS'Z8) & Z4 & ((Z6 & Z5)1 (27 & (Z61Z5)))
Hb=(ZU11Z10) & Z9&Z8&ZS5 & (Z41(1Z4 & Z0)
He=(ZI11Z10) &
(129 & 78 & 71 & 76 & 75) | (29 & 78 & (Z1126) & 1Z5)) & (ZA1 (124 & Z0)
Hd~NCI1 & Hb & He
He = NCIO & (IZ7 & 125)
Hf=NC9 & 124

Ja=(NCI3INCI4) & Ha & (Z71((26125) & 124))
Tb=(NC7INCIS) & NBI4 & 120

Jc=NCIS & 124 & 'NBI4 & Hb & !He
Jd=NCIS & NBl

Je=NCI2 & 1Z7

J=NCl4 & 171 & 76 & 175

Jg=NCl4 & 77 & \Z6 & 74

Th=NCI3 & 127 & ((Z6 & 1Z5) 1 ({26 & 24))



WO 00/16484 - PCT/US99/21173

-38-

Table 7 (part 2 of 8)

Ka=1Z11& ;
(('ZIO&Z9&Z6&ZS)!(ZIO&(Z9"Z8)&((Z7&Z6&'Z4)l('Z7&Z5&(Z6AZ4))))) | -

Kb=NC6 & NBI |

Kc=NC7.& 174 & INBI4 & 'Hb & MHe

Kd=NC7 & NBI

Ke=NC3 & 127 & (26 &125)1126)

Kf=NC3 & Z7 & (26 & !Z5)11Z6)

Kg~NC6 & Z7 & 176 &175

Kh~NC4 & Z7 & 126

Hall=Ha & Z9
Hal0=Ha & 27 & Z6
Ha9-Ha & 77 & 25
Ha8«Ha & 73
Ha7=Ha & 72
Ha6=Ha & Z1
HaS~Ha & 70

Hbll=Hb & Z7
Hb10-Hb & 76
Hb9=Hb & 23
Hb7=Hb & 72
HbS- Hb & Z1
Hb3-Hb & 24
Hbl=Hb & 20

Hell=-He & 29 & Z7
Hel0=He & 79 & 76
He3=-He & 23
He6=He & 722
He4=He & Z1
H2=He & 74
Hc0=He & 20
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Table 7 (paxrt 3 of 8)

Hdli=Hd & ZA1(Z7&Z6))

Hd10=-Hd & Z7 & 75

Hd9-Hd & 173 & 1Z1

Hd3-Hd & 73 & 72

Hd7-Hd & 26 & 1Z7

Hd6-Hd & 23 & 71

HdS-Hd & Z5 & 177

Hd4-Hd & Z3

Hd2=-Hd & 22 & 'Z7

Hdl-Hd & ((Z2 &'Z7) 1(Z7 & 'Z3 & Z1))
Hd0=Hd & ((Z7 &'Z3 & (Z21Z1)) 1 (1Z7 & ({Z2120)} )

He9=He & Z1 & 'Z6
He8=He & 1Z6 & !Z1
HeT7=He & 26 & Z4 & Z1
He6=He & 76 & Z4 & 'Z1
He5=He & Z1 & 1Z4
Hed=He & (Z2 & (Z1 |'Z4))
He2=He & 172

Hel=He & !1ZI

Hf$8=- Hf & Z7
Hf6=-Hf & 127 & 'Z5
Hf4=Hf & 177 & 'Z6
Hf3=-Hf

Hf2-Hf & Z6 & Z5 & Z2
Hfl-Hf & 26 & Z5 & Z1
Hf0-Hf & Z6 & Z5 & Z0

Jall=Ja & Z9
Ja9=Ja & Z7 & 'Z4
Jal=Ja & (Z61ZA)
JaSmJa & Z5
Ja3=Ja & Z3
Jad=Ja & 72
JalmJa & Z1
Ja0=Ja & Z0
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Table 7 (part 4 of 8)
Jbll=Jb
Jbl0=Jb -

Jb9=Jb & 173 & {Z1
JoB«Jb & 23 & Z2
Jo6=Tb & 73 & Z1
Jb4=Jb & 23
Jbl=Jb & 1Z3 & 172
JbO=Tb & 173

Jell=Jc & Z1

Jc10=Jc & 1Z7

JO9=Jc & Z6 & 23 & 722
Je8=Jc & 76 & (123 | }22) -
JeT=Jc & 73 & 72 & 126
Jeb=Jc & ((Z3 & Z1)1(1Z23 &Z5))
Jo5=Jc & 25 & Z3 : '
Jed=Je & (Z31(126 & 1Z5))
J3=Jc & 123 & 171

JelmJe & 123 & 122

Jd10=Jd

J9~Jd & Z3 & Z2
Ji7=Jd & 72 & 'Z3
Jd&S-Jd &\Z73 & 172 & 171
Jd3=Jd & 73 & 172
Jd2-1d & 1Z0

Jdl=Jd & Z1

Jd0=Jd & Z0

- JeOwJe & 1Z4

Je8=Je & (20 & (Z41Z2))
JeTwJe & 123

JebmJe & 172

JeS=Je & \ZI1

JedmJe & Z6

Je3mJe & (126 11Z5)
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Table 7 (part 5 of 8)

I0=Jf & (Z3MZ1) ' '

I8=Jf & Z4 & (1Z31'21) _ -
1=Jt & Z1 & 123

Jf6~Jf & 122 & (Z31124)

J5-Jf & 73 & 171

Jfd=Jf & (Z2 & (1Z41(Z3 & Z1)))

Jf2=Jf & Z0

J0=Jf & 1Z0

Jg9-Jg & 123 & 171

Jg8=Jg & (Z5 & (Z31(122°20)))

Jgl=lg & Z1 & 123

Jgb=Jg & ((1ZS&1Z)I(ZS & (B3 & IZ) (3 & Z2°21)))))
Jgo=Jg & 73 & 'Z1

Jgd=Jg & ((1Z5 & 1Z0) 1(Z5 & ((Z3 1 Z1)°Z0)) )

Igl=Jg

Jh8=Jh & Z6 & 74
Thé=Th & 124
Jhd-Jh & 1Z6
Jh3=Jh & Z3
Th2=t & 72
Jhi=Jh & Z1
Jh0=Jh & Z0

Kal0=Ka & Z10

Ka8-Ka & (Z10°Z8)

Kab=Ka & 77

Ka4-Ka & (Z41(Z10 & Z7 & Z5) )
Ka3=Ka & Z3

Ka2=Ka & 72

Kal=Ka & ZI

Ka0-Ka & Z0

Kbli=Kb

Kb3-Kb & 23
Kb2-Kb & 72
Kbl=Kb & 173
Kb0=Kb & Z0
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Table 7 (part 6 of 8)

Kell=Kc & (Z71( Z6 & Z5) - -
Kcl0=Ke & (1Z7 & (126 | 1Z5)) |

Kc9=Ke & (1Z6 & !Z5)

Kc8=Kc & (Z6 & (1ZS | (Z3 & Z2))

KcT=Ke & (Z3 & Z1 & 1Z6)

Keb=Kc & (122 &( Z6 | 1Z1))

KeS=Kc & (22 & Z1 & !Z6)

Ked=Kc & (126 | 125 1 123)

Kc3=Ke & (Z6 & Z1)-

Kel=Kc & (26 & Z5 & 1Z1)

Kdll=Kd & Z3
Kd10~Kd & 173
Kd9-Kd & ZI & Z0
Kd7=Kd & !Z0
Kd5-Kd & 171
 Kd2-Kd & 22
Kdo-Kd & 122

Ke9=Ke & (1241(1Z6 & 1Z5 & Z4 & 1Z0))
Ke8=Ke & (Z0 & (Z6[Z2))

Ke7=Ke & 173 '

Keb=Ke & 1Z2

Ke5=Ke & 1Z1

Ked=Ke & (Z61Z5)

Ke3=Ke & 126

Kf9-Kf & ((126 & 125) 1 (Z3 & Z2 & Z1 & Z0))
Kf3-Kf & Z5
Kf7=-Kf & 123
Kf6=Kf & 172
Kf5=Kf & 1Z1
Kfé=Kf & 70
Kf2-Kf & 174
Kf0=Kf & Z4
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Table 7 (part 7 of 8)

Kg9=Kg & 23 & Z1 ' _
Kg8=Kg & Z2 & Z20

Kg7=Kg & 123

Kgb=Kg & 122

Kg5=Kg & 1Z1

Kgi=Kg & 120

Kgl=Kg

Kh9=Kh & Z5 & Z4
Kh7=Kh & 1Z4
KhS=Kh & !Z5
Kh3=Kh & 73
Kh2=-Kh & Z2
Khi=Kh & ZI
KhO=Kh & Z0

7Z-1Z13 & 1Z12
S2=(213 & Z12)| (ZZ & Z11 & 'Z10)
S1=(Z13 & 'Z12)1(ZZ & Z11 & Z10)
S0 =(1Z13 & Z12)\(ZZ & 1Z11)

T11 = (Hall Hbl1 Hell Hdll Jall Ubll Ucll Kbl1 Kcll Kd11)

T10 = (Hal0Hb10 Hc10 Hd10 Ub10 Uel0 Ud10 Kal0 Kcl0 Kd10)

T9 = (Ha9 [Hb9 Hd9 He9 Ua9 Ub9 Uc9 Ud9 Ue9 Uf9 g9 K9 Kd9 Ke9 K9 Kg KhI)
T8 = (Ha8 [Hc8 [Hd8 [He8 [HEB b8 Uc8 Uel U Ug8 Uh8 [Ka8 [Kc8 Ke8 [Kf8 Kg8)
T7 = (Ha7 [Hb7 Hd7 [He7 a7 Uc7 d7 Ue7 Uf7 Ug? IKc7 IKd7 Ke7 Kf7 Kg7 Kh7)
T6 = (Hab IHc6 HA6 Heb H6 Ub6 Uct Ueb Uf6 Ugh Th6 Kab Kb Keb K6 Kgb)
TS = (HaS [HbS EdS [HeS Uas Ue5 Ud5 UeS UFS Ug KcS [KdS Ke5 KfS Kgs KhS)
T4 = (Hcd [Hd4 Hed H4 Ub4 Ucd Ued Uf4 Ugd Uh4 (Kad Kcd Ked Kf4 Kgd

T3 = (Hb3 [Hf3 Ua3 U3 Ud3 le3 Uh3 Ka3 (Xb3 Kc3 Ke3 Kh3)

T2 = (Hc2 Hd2 He2 Hf2 Ua2 Ud2 Uf2 Uh2 Ka2 Kb2 Kd2 Kf2 Kh2)

T1 - (Hbl [Hd! Hel [Hf1 Bat o1 Ucl Gd1 Ugl UhifKal Kbl Kei Kgi Khl)

T0 = (Hc0 HdO [Hf0 120 U0 Ud0 U0 Uh0 Ka0 Kb Kd0 K10 Kh0)
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Table _'7 {(paxrt 8 of 8)

Bll =("ZZ&ZI11) |ZZ & TI1) S -
B10=(17ZZ & Z10) | (ZZ & T10) _ '
B9 =(1ZZ & 79) | (ZZ & T9)

B8 - (1ZZ &£ 28) HZZ & T8)

B7 =(1ZZ&Z7) 1(ZZ&T7)

B6 = (1722 & Z6) | (ZZ & T6)

BS =(1ZZ&Z5) (ZZ & T5)

B4 = (1ZZ & 74) |(ZZ & T4)

B3 =(1ZZ &73) 1(ZZ & T3)

B2 =(1Z2&272) |(ZZ&T2)

Bl =(ZZ&Z1) 1(ZZ & T1)

B0 = (1ZZ & Z0) | (ZZ & T0)

PB = (Ha (Hb (Hc (Hd He (Hf Ua Tb Uc 0d Ue Uf g Uh Ka Kb Kc Kd Ke Kf Kg [Kh))
FB = (!TB )1{ZZ & 'PB)
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TABLE 8 below describes in a simplified format
how the states S0, S1, S2 (and also S0', S1’, and S2')
of FIG. 1 relate to 14 bits code patterns, with “X”
indicating no dependency on a bit or, in other words,
a so-called “don’t care” relationship to a particular
bit.

Table 8
STATE 14-BIT CODE PATTERN -
S0 D1XNXXXXXXAXXX 000XXXXXXXXXXX
S1 _ 10XXXXXXXNXANX - Q0LIXXNAXXAXXX
S2 11X AAXX 0010XXXXXXXXXX
Table 9 on the: following .pageé. 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
significant digit in the 12 bit data word represented
in the top line and the two most significént digits
represented in the leftmost column of Table 9 followed
by an “x” as placeholder for the 1least significant
digit. For example, the 12 bit data word “000” is
the first entry in Table 9 where the first row labeled
00X intersects with the column labeled “0”. The 11 bit
code word for the data word “000” is the 11 bit code
word is *198” and the next state value is “0”. These
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values are shown at that intersection as “198-0”. 1In
Table 9, the 12 bit data words cover the range 000 to
FFF, and the corresponding 11 bit code words range
within the limits 000 to 7FF. In FIG. 9, all words
are shown in hexadecimal format.
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Table 9 (Part 1 of 6)

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

0 1 2 3 4 § 6 ‘1
00X [198-0 2C1-0 2C2-0 2030 2C4-0 2050 2064 2070
01X |0D1-0 201-0 2020 2030 2040 2054 2060 2079
02X [0D2-0 2E1-0 2620 2E3-0 2E40 2650 260 26740
03X {003-0 2F1-0 2F20 2F3-0 2F4-0 2F50 2760 2F10
04X J0D4-0 3C1-0 3C2-0 3C30 3C40 3C50 3C6-0 3C70
05X [005-0 3010 3020 3030 304-0 3050 3050 3070
06X |006-0 3E1-0 3€2-0 3EID 3E40 3ES0 3EGD 3EM)
07X {0070 9F1-0 3F2-0 3F30 3F40 3F50 3F6L I
08X |008-0 2310 2320 2330 2340 2350 2360 2079
09X {0030 2500 25E-0 0931 3130 0051 006-1 0971
0AX |0DAD 2710 2720 2730 27440 2750 2764 2779
08X |0DB-0 081-1 082-1 0B3-1 0B4-1 0BS1 0BG 0871
0CX {00C-0 2580 25F-0 0C3-1 303-0 0CS-1 0Cs-1 0C7-1
00X JoDD-0 0D1-1 0D2-1 0034 0D4-1 0D5-1 0061 0071
OEX J0DE-0 OF1-1 OE2-f OE3-1 0E4-1 OES1 0EG- (ET-1
J0OF0 OF1-1 OF2-f OF3-1 OF4-1 OF5-1 OFG-1 OF7-1

2380 2300 2340 2380 23C-0 2300 20E-0 2RO

8 3§ A B C D E F B
2080 2090 2CAD 280 2000 2000 20E0 20F0
2084 2000 2DA0 2080 20C-0 200-0 2060 20F4

- 2680 2E90 2EAD 2EB-) 2EC0 2ED-D 2€E-0 2EF0

280 2730 2FAD 2FB-0 2FC-0 2FD-0 2FE-D 2FF0
3C8-0 3090 3CA-0 3GB-0 3CC-0 3C0-0 3CE-0 3CF0
3080 309-0 3DA-0 308-0 30C-0 300-0 3DE-D 3DF4
3E6-0 3E9-0 3EAQ 3EB-0 JEC0 3E0-0 3EEQ 3EFD
3F80 3F9-0 3FA 3FB-0 3FCO 3FD-0 3FED 3FF0

2460 0994 09/ 1 09B-1 09C-1 09D-1 09E-1 0SF-1
2780 2730 27A40 27840 27C0 27040 27EQ 27F4)
088-1 0B9-1 0BA-1 0BB-1 0BC-1 0BO-1 0BE-1 0BF-1
24740 9081 0GA-1 0CB-1 0CC-1 0CD-1 OCE-1 OCF-1
008-1 0D9-1 0DA-1 00B-1 0DC-1 0DD-1 ODE-1 0DF-1
0E8-1 OES-1 OEA-t OEB-1 OEC-1 OED-1 OEE-1 QEF-1
OFg-1 OF9-1 OFA-1 OFB-1 OFC-1 OFD-1 OFE-1 OFF-1

10X 1199-0 081-0°082-0 0830 0840 0B5( 0860 0870

11X [OF10 1810 1620 1B30 1840 1850 18640 1670
12X J0F20 3090 3000 1231 3160 1254 1261 1274

13X JOF30 131-1 1321 1331 1341 1354 1361 1371

14X |0F40 2B1-0 2820 283-0 2840 2854 2860 2674

15X {0F5-0 3B1-0 3820 3830 3B4-0 3850 3860 3870
16X {0FG-0 1611 162-1 1631 164-1 1651 166-1 1671
17X JOF?-D 1711 1724 1731 1741 1751 1761 171
10X |0F8-0 3080 30E-0 183-1 3060 1851 166-1 1871

19X {OFS0 1911 1921 1031 1941 1851 1561 1971

1AX OFAD 1AT-1 30F-0 1A3-1 1A4-1 1AS1 1AG1 1A
18X [0FB-0 181-1 1821 1B3-1 184-1 1B5-1 1861 187+
10X {OFC-0 1G1-1 1G21 1G3-1 1C4-1 1G58 1C6-1-1G7-4
10X [OFD-0 1D1-1 1021 103-1 104-1 1051 106-1 1071
1EX |[OFE-0 1E1-1 1E21 1E3-1 1E4-1 1ES1 1EG1 1EX-1
1FX |OFF-0 F1-1 1F21 1F3-1 1F4-1 1F51 1F6-1 IFT-

- 3470 1491 14A1 14B-1 14C-1 1401 14E-) §4F-1

1781 17841 1741 178-1 17C-1 1704 7E-1 17FA

_AF&1 1F3-1 1FA1 1FB-1 1FC-1 IFD-1 1FE-1 IFF-

1580 3420 1590 10B-1 3430 10D-1 10E-1 10F-1
U0 1191 1AL 1181 HICT 11D 11E 1IR
15A0 120-1 1580 128-1 12G-1 12D 12E-1 12F-1
1331 131 13A1 1381 13C-1 13D-1 13E-1 13F-1

158-1 1591 1541 158-1 15C-1 150-1 15E-1 151
168-1 169-1 16A-1 168-1 16C-1 16D-1 16E-1 16F-1

15C0 189-1 15D0 18B-1 18C-1 180-1 18E-1 18F-1
1981 1931 19A-1 198-1 16C-1 19D-1 19E-1 19F-1
1560 1A91 15F0 1AB-1 JAC-T 1AD-1 TAE-1 1A
188-1 1891 1BA-1 1B8-1 tBC-1 1B0-1 1BE-1 1BF-1
1681 1081 1GA-1 1CB-1 1CC-1 1C0-1 1CE-1 1CF-1
108-1 109-1 1DA-1 1DB-1 1DC-1 100-1 1DE-1 10F-1
1E8-t 1E9-1 1EA1 1EB-1 1EC-1 1ED-1 1EE-1 1EF

20X [19A0 1G1-0 1C2-0 1C3-0 1040 1C5-0 1C60 1740
21X [101:0 1260 1230 2131 1830 1A30 2161 2171
1020 1E10 1E20 1E30 1E40 1E50 1E6D 1E70

1040 1250 1200 2431 1850 1460 261 247-
1050 1270 2521 2531 1670 1AT0 2561 2674
1060 2611 26241 2631 2641 2654 2651 26
1070 2714 2721 2134 204 2054 064 2TH
1060 33103320 8330 3340 3350 360 3374
1000 2911 2324 201 2041 254 2061 X7
1A §710 3720 3730 3744 $T50 760 37140
1080 2B1-1 2B2-1 2831 2841 2651 2861 2674
0G0 2011 2C2-4 2031 2041 2051 2051 207

10E-0 2E1-1 2621 2631 2E4-1 2E5-1 2E6-1 2B7-1

SEEEEEEEEREVEED

1030 2811 23241 2831 2041 2851 2861 81

2081 27941 2781 2B 27C- 2704 27E-1 20F4

1000 201-1 2021 2031 204-1 2051 206-1 2071

1C8-0 1030 1CA-0 1CB-0 1CC-0 1CD-0 1CE-D 1GF.
2660 2191 21A1 2181 21C-1 210-1 21E-1 21F4
1E80 1E9-0 1EAD 1EB-0 1EC0 1ED-0 1EE-0 1EF0
2381 2301 231 23B-1 23C-1 2301 23E-1 2R
2510 2491 24A1 24B-1 4C-1 24D1 24E-1 24Pt
2681 2591 26A-1 258-1 25C-1 260-1 25E-1 26F1
2681 2691 26A-1 268-1 26C-1 26D-1 26E-1 26F-1

3380 3390 8340 3380 33C-0 33D-0 33E-0 33F0
2081 2691 20A1 298-1 29C-1 2901 29E-1 29F-1
3780 3780 37A0 3780 37C0 37D-0 S7E0 TR
2B3-1 2891 28A-1 28B-1 2BC-1 280-1 2BE-1 2BF-1
208-1 2091 2CA-1 2081 20C-1 200-1 2CE-1 2CF-
208-1 2091 20A-1 208-1 20C-1 20D-1 20E-1 2DF-1
2E8-1 2E9-1 26A-1 2EB-1 2EC-1 2ED-1 2€E-1 26F-
2F8-1 2F9-1 2FA-1 2FB-1 2FC-1 2FD-1 2FE-1 2FF-1

10F-0 2F1-1 2F21 P31 2F44 2F5-1 2F61 2771
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Table 9 (Part 2 of 6)

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

0 1.2 3 4 S5 §.7 & 9 A . B C D E F
30X |198-0 2C0°3290' 3031 1380 1330 3061 3071 3580 3091 3530°30B-1 30C-1 3004 30-1 30F-1
31X [1F10 3260 8124 3134 1940 1380. 3169 3171 31841 3181 31A1 31B1 31C-1 3101 31E1 31F-
30X P20 32141 - 3080 3231 3241 251 361 71 35A0-3291. 35B0 3281 32C-1 3201 S2E-1 JF4
30X |1F30 331-4-33241 3331 3341 3354 361 371 3084 3391, 3341 3381 33C-1 3301 3BT 391
X [1F40 3250 3421 3431 13C-0 1300 3461 3471 481 3431 AL 34B-1-34C-1 D1 ME-1 UF-
35X |1F50 327-0-352-1 3531 1360 10FD 3661 571 3581 3501 35A-1 3581 35C-1 3501 35E-1 35F-1
36X |1F60 3611 3621 361 3641 36519661 3671 36841 3631 36A-1.368-1 36C-1 3601 6E-1 36F-1
37X [1F7.0 3741 3124 3731 3741 3054 Q064 3770 3784 3791 S7A-1 G7B-t 37C-1 3701 §7E-1 71| -
30X [1F80 3811 3200 3831 3841 3851 3864 3871 35C0 3691 3500 3381 38C-1 3801 38E-1 3BF-1
39X|1F0 3011 39241 3931 3041 2051 8061 3071 3081 3901 3041 39B-1.39C-1 3901 9E-1 30F-1
AX [1FAQ A1 32F-0 A3 QA1 3AS QAB1 ATt 35E0 JA9-1 35F-0 SAB-1 3AC-H 3AD-T 3AE-1 JAF-1
3BX [1FB0 3811 36B2-1 8B31 38441 3851 386-1 367+ 3BE 3B9-1.3BA-1 381 3BC-1 3BD-1 3BE-1 3BF :
°CX {1FC0 3C1-1 3C2-1 3C3-1 3C4-1. 351 3C6-1 3C71  3C8:1 3C8-1 3CA1 3CB-1 3CC1 3CD4 SCE-1 30F4|
30X {1FD0 3011 302-1 3031 3D441 3051 3064 3D7-1 308 3091 30A-# 308-1 30C-1 30D-1 3DE-1 30F-1
OEX |1FEQ 3E1-1 3E2-1 SE3 3E4-1 3E51 3E64.3E71  3E81 3EQ1 IEAN SEB-1 SEC1 3ED-H SEE SER4]
SFX [IFF0 9F1:1 F21 SFS1 SFAt SFG1 SF61 8FF1  FE1 OFGt SFAY IFB-1 3FC1 IFDY FEd FFRY|
40X {19C0 1310 1320 1330 1340.1350 160 1970 -
41X (2610 1610 1620 1630 1640 1650 1660 1670 3550 4184 41A4 4184 41C-1 4104 HES A1F1|
42 |2620-3100 3100 4231 3170 4254 4261 42041 (BAQ 425-1 0BB0 4281 42C-1 42D-1 42E-1 42F1)-
43X [2630 431-1 4321 4331 4341 4351 436 411 4081 4301 43A-1 4981 43C1 4301 431 43R|
X |2640 1710 1720 1730 1740 1750 1760 1770 3570 4404 44AT 44B-1 44C-1 44D-1 44E1 44F|
45X 12650 1910 1920 1930 1940 1950 1960 1970 4581 4501 45A-1 45B-1 45C-1 4501 4SE-1 45F-1
46X [2660 4611 d62-1 463-1 4B41 4651 4661 4671 4GB 4631 46A-1 46B-1 46C-1 46D-1 4GE-1 46F-1
47X |61 4711 4121 4731 4744 4751 464 4T 4181 4734 IA 4781 47C-1 47D 4TEH TR
48X [2680 3180 31ED 4831 3070 4851 4861 4871 OBCO 480-1 0BO-0 48B-1 48C-1 48D-1 48E-1 48F-1
49X 12600 4911 4921 493-1 4041 4051 4961 4OT-1 4981 493-1 49A-1 49B-1 49C-1 4901 49E-1 dGF-S
4AX {2640 4AT-1 31F-0 4AB1 AAL1 4AST 4AG1 4AT1 OBED 4AS1 OBF.D 4AB-1 4AC-T 4AD-t 4AE- dAR
4BX [26B0 4B1-1 4B2-1 4B3-1 4B4-1 4851 4B 4871 4BC! 4B\ 4BA 4881 4BC-S 4BD-1 4BE-{ 4BF-1]
4CX [26C0 4C1-1 4C21 4C31 4C4-1 4051 406 4CT-t  4CB1 4091 4CA-t 4CB-1 4CC-1 4CD-1 4CE-1 4CF-1] -
40X {2600 4011 4021 4031 4D4-1 D51 4DG1 4D71  408-1-4DS-1 4DA-1 4DB-1 4DC-1 400-1 4DE1 4OF-3
4EX |26E-0 4E1-1 4E21 E3 4E4D 4ES 4EGM ET\  4EB 4ES 4EA-1-4EB-1 4EC1 4ED-1 4EE-1 4EF-1
4FX
50X

26F-0 4F1-1 4F2-1 4F3\ 4F4-1 4F51 4FB1 4FT-1. 4F8 P91 4FA1 4FB-1 4FC-1 4FD-1 4FE- 4FF-1
1900 1190 11A0 118 11C-0-11D0 1{EQ 11F0 1830 5091 1890-508-1 50C-1 500-1 S0E-1 S0F-1
S1X {2910 1490 14A0 1480 14C0 14D0 14E0 1MF0 - 5184 5191 5IA 5181 S1C- S10-1 S1E-1 SIF4
200 52141 400 5231 5241 5254 5264 5271 1BA{ §29-t 1880 52B-1 52C-1.520-1 52€-1 S2F-
2630 5311 5321 5331 5341 5351 5361 5371 5381 5391 5341 538-1 53C-1 5301 53E-1 5IF-1
2040 2190 2140 2180 2100 210-0.21E0 21F0 5481 5491 54A-T 54B-1 54C-1 5401 S4E-1 54F-t
2950 2490 24A0 2480 24C0 2400 24E0 24F0 8581 5501 85A-1 55B-1 55C-1 550-1:55€:1 55F-1
2060 5611 5601 5631 5641 5654 5684 5671 5081 5631 56A-1 56B-1 56C-1 S6D-1 8661 S6F-1
29740 §c1-1 57216731 5741 5751 5761 5714 5784 5791 STA1 57B-1 §7C-1 670-1 STE-t §7F-1
2980 5811 HEQ 5634 564-1 5851 5861 5671 1BCO 589-1. 1800 5681 5004 580-1 581 §8F-1
2090 5911 5921 5931 5941 5951 5961 §97-1° 5081 5991 50A-1 59B-1 59C-1 590-1 59E-1 59F1
290 SA1-1 4F0 SAS1 SA4- SAS-1 5AG1 SAZY - 1BE-0 SAS-1 1BF-D 5AB-1 SAC-1 SAD-1 SAE- SAF-
2084 6B1-1 5821 5B3-1 5B4-1. 5851 5B6-1 5871 - SB& 5BS 5BA-1 5BB-1 5BC-1 5BD-1 5BE-S SBF-t
%C0 5011 5C21 5C31 5041 5051 5C84 571 §C81 5091 5CA-1 5C8-1 SCC-1 5CD-1 5CE-1 5CF1]
2900 501-1 5024 6031 5041 §051 S061 5071 5081 509-1 5DA- 6DB:1 50C-1 500-1 5OE-1 50F-1

2960 SE1-1 6E21 SE3-1- SE4-1 BES1 5E6-1.6E7-1 5E8-4 6E9-1SEA-1 6EB-1 SEC-1 SED-1 SEE- 571
20F4 SF1-1 SF2-1 §F31 SF4-1 SFS-1 SF6-1 SFT-1 §F8-4 6F91 5FA-1 6FB-1 SFC1 SFD-1 SFE-) 56F-1

ﬁ‘ﬁ§§§‘§§§§§§§§§
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Table 9 (Part 3 of 6

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

61X

0 1 2 3§ 4 5§ 6 17

8 § A B C D E F

1960 38C-0 3890 6031 1680 1630 B0G-1 607-1
3610 386-0 6121 6131 16A0 1689 6161 617
3620 621-1 388-0 623-1 6241 8251 6261 €271
3630 631-1 8321 8331 6341 6351 6361 6371
3640 3850 642-1 6431 16C-0 16D-0 6461 647-1
3650 3870 652-1 653-1 16E0 16F-0 656-1 657-1
3660 661-1 6621 663-1 664-1 G651 6661 B67-1
36740 671-1 672 6731 6741 6754 6764 6714
362-0 681-1 360-0 683-1 6841 6851 686-1 6871
3690 69t-1 6921 6931 6941 6951 6%1 6971

GAX |36A0 BAT-1 38R0 GASY BAM1 GASY BAG GAZ-1  2BED GA-1 2BF-0 6AB-1 GAC GAD-1 GAE1 GAF-1
66X |368-0 681-1 6621 6831 6B4-F 6854 6861 6871 6891 6BO-1 6BA-1 68B-1 63C-1 6B0-1 6BE-t 66F-1] -
6CX |36C-0 6C1-1 6C2-1 6C31 6CA 6051 6081 6C7-1 . 6CE1 6C3-1 6CA-1 6CB-1 6CC-1 6CD-1 60E-1 6CF-1
60X |360-0 601-1 6021 603-1 D41 6054 6061 6071 6081 60S-1 GDA- 60B-1 60C-1 §0D-1 BDE-1 6OF-1
6EX {9660 BEF-1 GE24 GE3-4 6ET GES4 GEG4 GET-1.  GEB 6ES-1 GEA GEB1 6EC 6ED-H 6EE-1 6EF-1
6FX |36F-0 6F1-1 6F2-1 6FF1 OF4-L GF51 6FG-1 6771 BFB1 GFO-1 GFAM 6FB-1 6FCA 6FD-1 GFE-{ GFF-1

. 8581 6591 65A-1 658-1 65C-1 650-1 65E-1 65F-1

o8 603-1 2890 60B-1 60C-1 60D-1 6OE-1 60F-1
6181 6191 61A4 618-1 61C-1 6101 GIE1 GIF
2BA) 6291 2880 628-1 62C-1 620-1 62E-1 62F-1
6381 6391 63A-1 63B-1 63C-1 63D-1 63E-1 63F-1
6481 643-1 G4A-1 64B-1 B4C-1 64D-1 64E-1 BdF-

663-1 669-1 B6A-1 66B-1 66C-1 660-1 BGE-1. 66F-1
6781 6781 67A 6781 67C-1 67D 67E-1 67F-1
28C-0 689-1 280-0 688-1 68C-1 680-4 68E-1 B8F1
693-1 6931 69A-{ 69B-1 GSC-1 630-1 GOE-1 G9F-1

391:0 3A60 7121 7131 1TA0 1B 7161 THT-
3920 721-1 3AB0 7231 7241 7251 726 1274
3930 7311 7321 7331 7341 7361 7361 73141
3340 3AS0 7421 7431 17C0 1700 7461 7474
3950 3A7-0 7521 7531 17EQ 17FQ 7561 7671
3960 7611 7621 7631 764-1 7651 7661 T67-1
39749 711 12 T3 7144 115 7764 T

[ 10380 78i<1 3ADD 7831 7841 7651 7861 78741

3980 791-1 792-1 7931 7941 7951 7661 7971
30A0 TA1-1 IAF0 TA31 TAL1 TAS TAGT TAT
3980 781-1 7821 7831 784-1 7851 7861 7871
39C-0 7Ct-1 7G21 7C3-1 7041 7051 7C6-1 7G7-1
3900 701-1 7021 7031 7D4-1 7051 7061 7071

39F0 7F1-1 7F2-1 7R3 TF44 7F51 TF61 TF7-1

80X

598-0 6C1-0 5C2:0 6C3-0 8C4-0 6C5-0 6C6-0 6070
401-0 601-0 6020 6030 604-0 6050 6060 6070

4D30 GF10 GF20 6F30 6F40 6750 6F60 6F0
ADH) 710 7620 739 TC40 750 7060 7C70
4059 701 70240 703 7040 7050 7060 7070
4050 TEH0 TE20 TE30 7640 TESQ TESD TETD
4070 TFHQ 7F20 R34 TF40 TF5Q TF60 TFIQ
4089 6310 6320 6330 6340 6350 6350 6370
4090 6530 65E-0 0932 7130 0952 0962 0572
4DAQ 6710 6720 6730 G740 6750 6760 6770
4DE0 0B1-2 0B22 0B32 0842 0852 (862 0B7-2
4DCA0 6580 657-0 0C32 7030 0052 0062 0072
4000 0D1-2 D22 0032 0042 QD52 0DE-2 0072
4DE-) OF1-2 0E22 OE32 0E4-2 0ES2 0EG2 0E7-2

19F-0 3AC-0 3A90 703-1 1780 1790 706§ 7071
-3BA0 7281 3880 72B-1 72C-1 72D-1 7261 72F-1

- 7081 7081 7DA-1 70B-1 7DC-1 70D-1 7DE-1 70F-1
39E0 7E1-1 TE21 TE3A TE41 TESY 7EG1 TET

4020 6E1-0 6E2-0 6E3-0 6E40 BESD 6EGO GE7-0

3880 709-1 3830 70B-1 70C-1 700-1 70E- 7071
TI81 134 T1A 7181 T1C 7104 THE- THF-

7381 7391 T3A1 7381 73C-1 730-1 T3E-1 79F-1
T48-1 7431 T4A- T4B-Y T4C-1 7401 T4E-Y T4F41
7581 7581 75A-4 7581 75C-1 76Dt 75E-1 75F4
7681 763-1 76A1 768-1 76C-1 760-1 76E-1 76F-1
7184 7191 TTA T184 T1C1 7701 T7E-1 TR
38C-0 7891 360-0 768-1 78C-1 780-1 78E-1 76F-1
7981 793-1 79A1 7981 79C-1 7901 79E-1 79F-1
3BE-) 7A9-1 3BF-0 7AB-1 TAC-1 TAD-1 TAE-1 TAF-
7881 7891 7BA-1 788-1 7BC-1 7B0-1 TBE-t 78F-1
7C81 70%-1 7CA-1 7CB-1 7CC-1 7G04 7CE-1 7CF-1

TEB1 TES-{ TEA-f TEB-1 JEC-1 ED-1 7EE-§ 7EF-1
7¢8-1 7F9-1 7FA-) 7FBA 7FC-1 7FD-1 7FE-1 7FF-1

6CA 6CB-0 6CC0 -0 6CF-0
6080 609-0 60A-0 608-0 60C-0 600-0 60E-0 60F0
6EB-0 6E9) 6EA-0 6EB-0 6EC-0 6ED-0 6EE-0 6EF0
6FE0 6F5-0 6FA 6FB-0 6FC0 6FD-0 6FED 6FF-0
7C80 70340 7CA-) 7CB0 7CC-0 7CD-0 7CE-0 7CF0
7080 70940 70A-0 7080 70C-0 7DD-0 7DE-0 7DF)

. TEB{) TESQ 7€AQ 7E84 7EC0 7E0-0 TEEL 7EFD

T80 TF90 7FAQ TFB 7FC0 7FO 7FED TFFY
6380 6390 6340 6380 63C-0 6300 83E-0. 63F0
6460 0992 09A-2 0382 09C-2 090-2 09E-2 03F-2
6780 6790 67A-0.67B0 67C-0 67D-0 67E-0 E7F0
083-2 0B9-2 0BA-2 0BB-2 0BC-2 0BD-2 0BE-2 0BF-2
6470 0082 0CA-2 0C8-2 00C-2 0CD-2 0CE-2 0CF-2
0082 0D3-2 00A-2 00B-2 0DC-2 00D-2 ODE-2 00F-2
0E6-2 0E9-2 0EA-2 0EB-2 0EC-2 0ED-2 OEE-2 OEF-2

4DF-0 OF1-2 OF2-2 OF3-2 OF4-2 OFS2 OF6-2 OF7-2

0F8-2 0F9:2 OFA-2 OFB-2 OFC-2 0FD-2 OFE-2 OFF-2f
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Table 9 (Part 4 of 6)
State Diagramofﬂ-bit code word mapping for 24/25(0,7/7) code o _
0.1 2 3§ 45 6 1 8 9 A B-C D E . F

90X [5090 4813 4620 48340 4840 4850 4860 4870 55840 7420 5500 1082 7430 1002 10E2 10F-2] .
91X [4F1-0 5B10 5820 5B30 5B40 5B50 SBG0 SBT0 7460 1192 11A2 11B2 11C2 11D2.11E2 1R
92X [4F2-0 7090 70D0 1232 7160 1252 1262 1272 55A0 1292 5580 1282 12C-2 120-2.12E2 12F-2

G3X |4F30 1312 1322 1832 1342 1352 1362 1972 1382 1392 1342 1382 13C-2 1302 13E2 13F-2{
O4X |4F4-0 681-0 6820 6830 6640 6850 686-0 6870 M0 1492 14A2 1482 14C2 14D-2 14E2 WF2|
95X |4F5-0 7810 78240 7830 7B44 7850 7860 7870 1582 1592 1542 1682 15C-2 15D-2 15E-2 15F-2}
96X [4FB-0 1612 1622 1632 1642 1652 1662 1672 1682 1692 1642 1682 16C-2 1602 1652 16F2] -
97X |4F10-1712 1722 1730 1742 1752 1762 1772 1782 1792 17A2 1782 172 1702 1762 17F2] :
98X |4FB0 7080 70E0-1832 7000 185271862 1872 5500 1692 55D 18B2 18C-2 18D-2 182 18F-2)
90X |4F90 1912 1022 1932 1942 1052 1952 1972 1082 1592 19A2 19B-2 19C-2 1902 1962 19F2[ .
QAX [4FAD TA12 TOF-0 1A32 1A42 1AS2 1462 TA72 5500 1A92 55F-0 1AB2 1AC2 1AD2 1AE2 1AFQ] |
98X |4FB0 1812 1822 1B32 1842 1852 1862 1672 - . 1862 1892 18A2 1882 1BC2 1802 1862 1BF2}
9CX J4FC0 1012 1022 1032 10421052 1082 1C7-2 1082 1092 1CA2 1082 1CC-2 1CD-2 1CE2 10F2|
90X J4FD-0 1012 1022 1032 1042 1052 1062 1072 - 1082 1002 1042 1082 10C2.100-2 10E2 10F2]
OEX |4FE-0 1612 1622 1E3:2 1642 1E52 1662 1E7:2 1E82 1692 1EA2 1EB2 1EC-2 1ED-2 1E6:2 1EF2| -
OFX {4FF-0 1F1-2 1F2-2 1F32 1R 152 1F62 1F7-2 . 1FB2 1F9:2 1FA2 1FB2 1FC2 1FD-2 1FE-2 1FF2} -
ADX |59A-0 5C1-0 5C2-0 5C3-0 5C40 5C5.0 5060 §G70  5C80 5030 5CA0 6630 5CC-0 5CD-0 SCE-0 5CF-0) -
AIX [5D1-0 5260 5230 2132 5830 SA3D 2162 2172 6560 2192 2142 2182 212 2102 2162 21F2f:

A%
A3X
MX
ASX
ASX
AIX

5020 SE1-0 5E2-0 5E30 5E40 5ES0 5E6-0 SER0
5030 2312 2022 2032 2042 2352 2062 72
5D4-0 5250 5200 2432 5860 SAGD 2462 AU72

5060 2612 2622 2632 2642 252 %62 272

50740 2712 2122 2132 M4 2152 2062 212

5050 52740 2522 2532 5870 5A1-0 2562 2592

7380 7390 73A0 7380 73C-0 7300 7360 T30

ABX [5D8-0 731:0 7320 7330 7340 7850.7360 73740
AX |5090 2012 2922 2932 2042 2052 2962 2472
AAX [SDAD 77140 7720 .T730 1740 T150. 7760 1170
ABX |508-0 2B1-2 2822 2B3-2 2B4-2 2852 28652 2872
ACX 150C0 2G1-2 2022 2632 2042 2052 2062 2G7-2

ADX
AEX
AFX

500-0 2012 2022 2032 2D42 2052 2062 2072
SDED 2E1-2 2622 2632 2E42 2652 2662 2672

SDF) 2F1-2 2F2:2 2F3-2 2F42 2F52 2F62 2FT2

5E80 5E9-0 SEA-) SEB-0 SEC-0 SED-0 SEE-0 SEF0]
282 292 2042 2082 2002 2302 2062 %F2|
6570 2492 24A2 B2 24C2 24D2 UE2 UF2|
2582 2502 2542 25B2 25C-2 2502 2562 6F2-
2632 2692 26A-2 2682 26C-2 2602 26E2 2%6F2] . .
2762 2792 27A2 2182 21C-2 27102 27E-2 21F-2|

| 2982 2092 20A2 2982 29C-2 2902 20E-2 292}

T180 T790 77A4 1784 77C-0 7700 T7E0 TIF0
2832 2892 28A-2 2862 28C-2 280-2 2BE-2 2BF2) -
2032 2092 2CA2 2082 20C-2 200-2 2CE-2 2GF 2] -

2082 2092 2042 208-2:2DC-2:200-2 2062 20F-2]

2E82 292 2EAQ 26B 2EC-2 2ED-2 2EE2 26F2)-

2FB2 2F92 2FA2 2FB-2 2FC-2 2FD-2 2FE2 2FF-2]

BoX
BIX
82X
B3X
B4X

508-0 72C-0 7290 3032 5380 5390 30623072
SF10 72603122 3132 53A0 53840 3162 3172

§F20 3212 7280 3232 3242 352 262 W12 -

5F30 3312 3322 3932 3342 3352332 8372

5F4Q 7250 3422 %432 §3C0 63040 3462 M2
| 3582 3592 36A-2 3582 35C-2 3502 35E2 852 -

- 3652 3632 36A2 3682 36C-2-36D-2 36E-2 36F-2

§F540 7270 3522 3532 SIE4 SIF0 3662 3572

P60 3612 3022 3032 3642 3652 662 %72
752 '

SF1-0 3712 322 3132 42
SFB0 3812 7200 3832 3842 3852 3862 3872
5F0 3012 3922 3032 3342 3952 862 %72

ZE8RIEH

88X

SFAQ 3A12 T2F0 3A32 3M42 3452 8AB2 AT
5FB-0 381-2 3822 3832 3842 3852 3B5-2 3672

80X |5FC-0 3012 3C2-2 3032 3042 3052 (62 3072

BEX |SFE-0 3E1-2 3E22 3E32 3E42 3E52 962 3E7-2
BFX |SFF-0 3F1-2 3F2-2 3F32 3F42 3F5-2 8F62 3F712

BOX {5FD-0 3D1-2 302:2 3032 3042 3052 3062 3072

7580 3092 7590 3082 30C-2 30D-2 30E2 30F2] - -
3182 3132 31A2 3182 31C-2 3102 31E2 31FY|
7540 3292 7580 3282 3202 3202 8262 §2F2
3382 3152 3042 B2 83C-2-33D2 392 33F2
332 492 UA2 B2 C2 3402 UE2 UF2

3782 3792 I7A2 3782 31C-2 3702 MEQ 3IF2
7500 3892 7500 3882 38C2 38D-2 38E:2 36F2
3052 3032 392 30B-2-30C-2 39D2 39E-2 F2
7560 3A9-2 75R0 8AB-2 3AC-2 3AD-2 SAE-2 3AF2
3832 3892 3842 3882 38C-2 3B0-2 3BE-2 36F-2

3032 3092 CA2 3082 8CC-2 30D-2-3CE-2 3CF2

308:2 3032 30A2 308-2 30C-2 300-2 30E-2 30F2
3E8-2 3E9-2 3EA-2 3EB-2 3EC-2 JED-2 IEE-2 3EF-2
3F8-2 3F32 3FA2 3FB2 3FC2 3FD2 SFE2 3R]
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Table 9 (Part 5 of 6)
State Diagram of 11-bit code woed mapping for 24125 {0,7/7) code
6 1 2 3 4 5 6 7 8 9 A B C D E F
COX [59C0 5310 5320 5330 5340 5350 5350 5370 4680 7520 4890 40B2 7530 40D-2 40E-2 40F2
C1X 16610 5610 5620 5630 5640 5650 5660 5670 7560 419-2 41A2 4182 41G-2 4102 41E-2 41F2
C2X 16620 7190 7100 4232 7170 4252 4262 4212 4BA-0 429-2 4BB-0 42B-2 42G-2 42D-2 42E-2 42F2
CIX {6630 431-2 4322 4332 4342 4352 4362 472 4382 4392 43A-2 4382 43C-2 43D-2 43E-2 43F2
C4X {6640 571-0 5720 5730 5740 5750 5760 5770 7570 4492 44A-2 44B-2 44C-2 440-2 44E-2 44F-2

CsX
caX
74
cax
03X
CAX
cex
GCX
CoX
CEX
CFX

6650 5010 5920 5330 5940 5950 5%-0 5970
0660 4612 4622 4632 AB4-2 4652 4662 4672
6670 4712 4722 4132 4742 4152 4162 4112
6680 7180 T1E-0 483-2 7070 4852 4862 4812
6690 491-2 4922 4932 442 4852 4962 4972
8640 4A1-2 TIF-0 4A32 442 4A52 4AG2 4AT2
6580 4B1-2 4822 4832 4B4-2 4852 4862 4812
860 4G1-2 4022 432 4042 4C5-2 4062 4C7-2
660-0 4D1-2 4022 4D3-2 4D4-2 4052 4062 4072
66E-0 4E1-2 4E2-2 4E32 4E42 4E52 4EGR dE12
BOF-0 4F1-2 4F2-2 dF32 4F4-2 4F52 4FG-2 4F72

. 4BC0 483-2 4BD-0 48B-2 4BC-2 480-2 48E-2 48F-2

- 4082 4092 4DA-2 40B-2 40C-2 4D0-2 4DE-2 40F-2
- €82 4E92 4EA2 4EB-2 4EC-2 4ED-2 4EE-2 4EF-2
- 4FB-2 4FG2 4FA2 4FB-2 4FC-2 4FD-2 4FE-2 4FF-2

4582 4532 45A-2 45B-2 45C-2 4502 4SE-2 45F2
4682 4602 46A-2 46B-2 46C2 46D-2 4BE-2 46F2
4782 4792 4172 4782 41C-2 47D-2 4TE2 47F2

4932 4992 49A-2 49B-2 49C-2 49D-2 49E-2 49F-2
4BE-) 4A3:2 4BF0 4AB2 4AC-2 4AD-2 4AE-2 4AF2
4882 4B9-2 4BA2 488-2 4BC-2 4BD-2 4BE-2 48F2
4082 409-2 4CA-2 40B-2 40C-2 400-2 4CE-2 4CF-2

DX
02X
03X
104
05X
DeX
DX
08X
Dax
0AX
08X
0CX
1))
DEX
DFX

DOX [590-0 5130 51A-0 5180 51C0 5100 S1EQ S1F0

6910 5430 54A-0 5480 54C-0 5400 S4ED 4R
6320 5212 T4D0 5232 5242 §252 5262 5272
630 5312 5322 5332 §342 5152 5%2 §372
6340 100 6140 6180 61C0 6100 61ED 61F-0
6350 6490 64A0 6480 G4C0 64D-0 B4ED 6470
6960 5612 5622 5632 5642 5652 566:2 5672
8970 5712 5122 5132 5742 5752 5162 5712
6980 5812 T4EQ 5832 5042 5852 5662 5672
6300 5912 5022 5332 5042 5052 5062 5072
69A0 5A1-2 T4R0 SAT2 SA42 SA52 SAG2 SAT2
89840 5B1-2 5822 5832 5B42 5B5-2 5862 5672
69C-0 5C1-2 5C2:2 5032 §C42 5052 5062 572
6900 5012 5022 5002 5042 5052 5062 5072
6960 5E1-2 SE22 5E32 SEA2 SES2 SEB2 SEI2
69F-0 5F1-2 5F22 532 SFA2 5F52 5FB2 5F12

- 5880 5092 5890 5082 50C-2 500-2 50E-2 50F-2
- 518-2 5192 51A2 §1B-2 §1C-2 5102 SIE-2 §1F2
- §BAY 5292 5880 528-2 52C-2 5202 82E-2 52F-2

5482 5432 SAA2 54B2 54C-2 54D-2 54€-2 54F-2

. SR 532 58D 58B-2 58C-2 5802 S8E-2 §8F-2

533-2 6332 53A2 53B-2 63C-2 530-2 53E-2 83F-2

5582 5692 55A-2 55B-2 55C-2 5502 S5E-2 5F2
5632 569-2 56A-2 56B-2 56C-2 56D-2 S6E-2 S6F-2
§182 5192 §7A2 57182 §7C-2 §7D-2 §7E-2 51F-2

5982 §99-2 59A-2 598-2 §9C-2 59D-2 S9E-2 §9F-2
SBE-Q 5A9-2 5BF-0 SAB-2 SAC-2 5AD-2 SAE-2 SAF-2
$88-2 5B9-2 5BA-2 568-2 5BC-2 §BD-2 SBE-2 568F-2
§C8-2 5092 5CA-2 £CB-2 5CC-2 5C0-2 5CE-2 §CF2
508-2 503-2 5DA-2 5D8-2 5DC-2 50D-2 SDE-2 50F-2
$€B-2 5E9-2 SEA-2 5EB-2 SEC-2 SED-2 5EE-2 SEF-2
5¢8-2 5F9-2 5FA-2 5FB-2 S5FC-2 5FD-2 SFE-2 §FF-2

E0X
EiX
E2X
EX
E4X
£sX
€sX
e
£8x
ESX
EAX
E8X
ECX
EDX
EEX
EFX

S9E-0 78C-0 7890 6032 5680 5690 6062 607-2
7610 7860 6122 6132 S6AD S680 6162 6172
7624 6212 7680 8232 6242 6252 6262 6212
7630 631-2 6322 6332 6342 8352 6362 6312 -
7640 7850 8422 §43:2 56C-0 5600 6462 6472
7650 7870 8522 6532 §GE-D 56F-0 6562 €572
7660 B61-2 6622 663-2 664-2 6652 6662 667-2
7670 6712 6722 6732 6742 6752 6762 6772
7680 6312 7800 6832 £34-2 6352 6862 6872
7634 6912 6922 6932 6942 6952 6%6-2 6972
T6A-0 6A1-2 78F) BA3-2 BA4-2 BAS-2 6AG:2 BAT2
76840 6B1-2 6822 6832 6B4-2 6852 6862 €872
76040 6C1-2 6C22 6C32 6C4-2 6052 6062 6C7:2
7600 6D1-2 022 6032 604-2 6052 606-2 607-2
76E0 6E1-2 6E2-2 6E3-2 6E4-2 6E5-2 6EG-2 667-2

T6F0 6F1-2 6F2-2 6F32 6F42 6F52 6FG2 6FT2

- 6162 6132 61A-2 6182 61C-2 61D-2 61E-2 61F-2

6B3-0 6032 6890 608-2 60C-2 60D-2 60E-2 60F-2

§8A0 6202 688 62B2 62C-2 6202 62E-2 62F-2
6962 6192 6342 6382 63C-2 6302 63E-2 632
8487 6432 B4A2 64B-2 B4C2 6402 G4E2 §4F2
§582 6502 65A2 6582 65C-2 6502 65E:2 65F2
6682 6632 B6A2 6682 B6C-2 66D-2 B6E-2 B6F2
6782 6792 67A2 6782 67C:2 6702 67E:2 67F2
§8C-0 6292 6300 6882 68C-2 6802 68E-2 G8F-2
6362 6932 6942 6982 69C-2 690-2 69E2 69F-2
68E-0 6AS-2 68F-0 6AB2 6AC:2 6AD-2 BAE-2 6AF2
£82:2 6892 6BAZ 68B:2 6BC-2 6BD-2 6BE-2 6BF-2]
6032 8092 6CA2 6052 60C-2 6CD-2 6CE-2 6CR2
6082 609:2 60A:2 6082 60C-2 600-2 6DE-2 BOF-2
§E8-2 602 6EA-2 6EB-2 6EC-2 6ED-2 6EE-2 BEF-2
6F82 6FO-2 6FA2 6FB-2 6FC2 6FD:2 GFE-2 BFF-2
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Table 9 (Part 6 of 6)

Stale Diagram of ﬁbit-’codewordmapping Tor 24025 (07 code - -

0 1 2 3 4 5 -6 1

.8 9 A B.C D E F

5OF0 TAC0 TASD 7002 S780-5190 1062 1072

7910 A8 7122 7132 S7A40 5B 7162 7172
7900 721-2 TABO 7232 T242 7252 1262 1212
7930 7312 7322 1302 1042 752 1962 7972
7940 TAS0 7422 7432 51C0 5700 7462 7472
7950 TAT 7522 7532 STE S1F0 7562 7512
7960 761-2 7622 7632 7642 7652 7662 7612

970 7712 TI22 T132 M42 1152 62 T2

7980 7812 TADD 7832 7842 7852 862 7812
7800 7912 7922 7932 7942 7952 792 1972
T0AQ TA1-2 TAF TAS2 TA42 TAS2 TAG-2 TAT2
7984 781-2 7B2-2 7832 7842 7857 7862 7872
79C0 7012 7022 7C3:2 7042 7652 7C82 1072
79D 7D1-2 7022 7032 TD42 7052 7062 7072

79E4) TE1-2 TE22 TER2 TE42 TES2 TEGL TE7:2 -
79F0 7F1~2 7F2:2 7F3-2 7F4»2 7F52 62 12

7182 7192 TIAR T1B2 TIC2 7702 7162 TIF2
- TBC0 7892 7800 7882 78C-2 780-2 78E-2 78F-2

78A-0 7262 78B4 7282 72C2 7202 T2E-2 72F2
7382 7392 7342 7382 T3C2 1302 TOE-2 MOF2
7482 7492 T4A2 T4B2 T4C-2 TAD2 T4E2 THF2

7630 7092 78307082 70C2 7002 7062 70F-2
1182 7192 T1A2 1182 11C2 T102 TE2 TF2|

7502 7502 7542 752 7502 7602 7562 15R2|

7632 7632 76A2 7682 76C-2 7602 76E-2 T6R2

7982 7992 7942 7982 '79C-2 79D-2 79E-2 79F22
TBE-0 TAS2 TBF) TAB2 TAC-2 TAD-2 TAE2 TAR2

7882 7832 T8A2 T88-2.78C-2 780-2 7BE-2 7BF2
7082 7032 7CA2 7082 70C-2 7CD-2 7CE-2 7GF2

708-2 7092 TDA-2 708-2 7DC-2 700-2 70E-2 70F-2
7€8-2 792 TEA2 TEB2 TEC-2 7E0-2 TEE-2 7EF2

TF82 TFS2 TFA2 TFB2 TFC2 TFD2 TFEQ TFFY|
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Table 10.on the following pages is an encoding
table for the 14-bit encoder when the state S0 is
active. The arrangement of Table 10 is similar to =~
Table 9, however, the state is “0” for all of Table 10
as indicated at the top of Table 10.
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Table 10 (Part 1 of 6)
Stale 0 of 145t cod word for 2425 (077 code
0 1t 2 3 4 § 6. 1 § 9 A B € D E F

00X | 0570 O4E1 0721 0283 O4FO O4F1 0266 0267 = 0730 0269 0731 (268 026C 026D Q26E O06F| - -
0273 04F2- O4F3 Q275 277 278 Q279 (27A (21B. 027C 0210 Q27E 02F| -

01X 035 CiE3 0272 )
02X {0571 030C 0723 0493 G3CC.GA95 (M96 1027 0732 499 0733 1028' OMSC 102D 102E 102F
035 0300 06EC 1033 03CD 1035 1036 1007 . G3C 189 100A 1038 103C 103D 103E 10OF

03X

] 04X [0572 O4E5 0262 O2E3 OAF4 O4F5 Q266 02E7 02€8 (2E9 (2EA 02EB O2EC 026D 02EE O2EF|
05X |035A O4E7 02F2 (2F3 O4F6 O4F7 (2F6 (2F7 02F8 (2F9 02FA 02FB 02FC 02FD O2FE Q2FF|
06X [0573 0308 0689 1083 03C8 1065 1056 1067 0319 1069 106A 1058 106C 106D 106E 106F
07X 10358 107t 1072 1073 1074 1075 1076 1077 1078 1079 107A 1078 107C 1070 107E 107F
08X-1 0574 0306 0725 4A3.03CS O4A5 04A6 1087 0734 04A9 0735 1088 O4AC 108D 108E 108F
09X 0356 0307 0686 1033 03C7 1085 109 1097 0335 1099 109A 1038 109C 109D 109E 109F
OAX 10575 03D4 0727 10A3 03C4 10A5 10A5 10A7 0736 10A9 0737 10AB 10AC 10AD 10AE 10AF| -
08X {0354 10B1 10B2 10B3 10B4 10B5 1085 1087 1088 10B9 10BA 1088 10BC 10BD 10BE 10BF
0CX 10576 0302 0683 10C3 03C2 1005 10C6 10C7 0313 10C3 10CA 10C8 10CC 10CD 10CE 10CF
(DX (0352 1001 1002 1003 10D4 10D5 10D6 1007 1008 1009 10DA 1008 100C 1000 100E 100F] -
0EX ] 0577 10Et 10E2 10E3 10E4 10ES 10EG 10E7 10E8 10ES 10EA 10EB 10EC 10ED 10EE 10EF|-

OFX | 10FO 10F1 10F2 10F3 10F4 10FS 10FG 10F7 1OF8 10F9 10FA 10FB 10FC 10FD 10FE 10FF
10X 10578 O4E9 0362 0363 O04F8 O04F9 0366 0367 0368 10369 -036A (368 036C 036D 03BE 036F|
11X [035F O4EB 0372 0373 O4FA 04FB 0376 0377 0378 0379 037A (378 037C 037D 037€ O37F
12X 10579 038C 063D 1123 03AC 1125 1126 1127 0310 1129 1124 1128 112C 1120 1126 112F| -
13X 10350 1131 1132 1133 1134 1135 1136 1187 1138 1139. 1134 1138 113C 1130 1M3E 13F] -
14X [057TA O4ED 03E2 03E3 O4FC O4FD 03E6 03€7 03E8 (3E9 -03EA 03EB OOEC 03ED O3EE O3EF
15X 0358 O4EF O03F2 O3F3 O4FE O4FF O3F6 03F7 03F8 03F9 O3FA 03FB 03FC O3FD O3FE O3FF|
16X {0578 1161 1162 1163 1164 1165 1165 1167 1168 1169 -116A 1168 116C 1160 116E 116F
X070 171 1122 1173 174 175 1176 1177 - $178 1179 {17A 1178 117C 117D 17 17
16X J057C 0386 0697 1163 03A6 1185 1186 1147 0317 1189 118A 1168 118C 118D {18E 118F
19X 10357 1191 1192 1193 1194 1195 1196 1167 1198 1199 1194 1198 119C 119D 119E M9F] -
1AX {0570 11A1 11A2 11A3 $1A4 11AS 11AG 11A7 11A8 11A9 {1AA 11AB 11AC 11AD 11AE 11AF
18X | 1180 1181 1182 1183 11B4 1185 118§ 1167 1188 1189 11BA 1188 {1BC 118D 11BE 11BF
1GX [0STE 11C1 1162 11C3 11C4 11C5 11C6 1107 11C8 113 11CA 11CB 11CC 11CD 11CE 11CF
10X {1100 1101 1102 1103 1104 1105 1106 1107 1108 1109 110A 1108 110C 11DD 110E 11DF]
1EX |O57F 11E1 11E2 11E3 11E4 11ES 11E6 11E7 11E8 1E9 11EA 11EB 11EC 11ED YIEE 11EF
IFX {11F0_11F1 11F2 11F3_11F4 11F5 11F6 11F7 11F8 11F9 11FA 11FB HFC 11FD 11FE 11FF
20X j0580 O39E 0729 0483 039E (4BS 04B6 1207 0738 04B9 0739 1208 O4BC 1200 120E 120F
21X {034E 030F O06OE 1213 038F 1215 1216 1217 0326 1219 121A 1218 121C 121D 121 121F
2X 10581 030C 0728 1223 03BC 1225 1226 1227 0734 1229 0738 128 12C 122D 122€ 12F
23X |034C 1231 1232 1230 1234 1285 126 127 1238 1239 123A 1238 120C 123D 1€ 126F
24X | 0582 039A 0638 1243 03BA 1245 1246 1247 031A 1249 124A 1248 124C 124D 12€ 1%F
034A 1261 1252 1263 1254 1255 1266 1267 1258 1250 125A 1258 125C 1250 125€ 125F
0583 1261 1262 1263 1264 1265 1266 1267 1268 1269 126A 126B 126C 1260 126E 1%6F
120 121 1272 1273 1214 1215 1216 1217 1278 1219 127A 1218 121C 121D 127E 120F
05B4 0306 0720 1283 0385 1285 1286 1267 073C 1269 073D 1288 128C 126D 128F 126F
0346 1291 1202 1293 1204 1295 126 1297 1208 1299 120A 1298 129C 1290 129E 120F
0585 12A1 O72F 12A3 12M 12A5 1246 12A7 O073E 12A9 O73F 12AB 12AC 124D 12AE 124F
1280 1281 1282 1283 12B4 1285 1286 1267 1288 1289 12BA 1288 12BC 1280 12BE 128F
0586 12C1 1202 1208 1204 1205 1205 1207 1208 1203 12CA 1208 120C 12CD 12CE 12CF
1200 1201 1202 1203 1204 1205 1206 1207 1208 1208 120A 1208 120C 1200 12DE 120F
0587 12E1 1262 12E3 12E4 125 1266 1267 1268 1269 12EA 126 126C 126D 12EE 12EF
12F0 12F1 12F2 12F3 12F4 12F5 127G 12F7 12F8_12F9 12FA 12FB 12FC 12FD 12FE 12FF

eEEEEEEEREL
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Table 10 (Part 2 of 6)
State 0.of 14-bit code word for 24125 (0,7/7) code
0 1 2 8 & 6§ 6 1 8 9 A B C D E F
30X | 0588 CIBE 06OF 1303 O3AE 1305 1306 1307 030F 1300 130A 1308 130C 130D 130E 1%0F
X OUF 1311 1312 1313 1314 1315 1316 1317 1318 1318 131A 131B 131C 1310 131E 134F
32X |05R9 1321 1322 1323 1324 1325 13%6 137 1328 1329 1324 1328 132C 1320 13E 13F
30X {1300 1331 1332 1333 134 1335 13% 1397 1338 1339 1334 1338 133C 1330 1€ 13F
34X {058A 1341 1342 1343 1344 1345 1346 1347 1348 1349 134A 194B 14C 134D 134E 14F
36X (1350 1351 1352 1353 1354 1355 1356 1357 1358 1350 1354 135B 135C 135D 1356 135F
36X {0588 1361 1362 1363 1364 1365 1306 1367 = 1368 1369 136A 1368 136C 1360 136E 1%F
a7X 1370 1371 1372 1373 1374 1375 1376 1377 1378. 1979 137A 1378 137C 1370 137E 137F
38X |058C 1381 1382 1383 1384 1385 1386 1387 1383 1333 138A 1388 13%C 138D 136E 136F
30X {1390 1391 1392 1393 1304 1305 1306 1397 - 1398 1399 139A 1300 139C 1390 130E 1%0F
AX 1058D 13A1 13A2 13A3 13A4 1345 13AG 13A7 1348 13A9 13AA 13AB 13AC 13AD 13AE 13AF
38X {1380 1381 1382 1383 1384 1385 1386 1367 1383 1389 13BA 1388 13BC 138D 13BE 136F
3CX {058E 1301 13G2 13C3 - 13C4 1305 1308 1307 1308 1309 130A 13CB 13CC 13CD 13CE 13CF
30X | 1300 1301 1302 1303 13D4 1305 1306 1307 1308 1309. 13DA 1308 130C 130D 13DE 130F
36X |0SBF 13E1 13E2 13E3 1364 1965 1366 1387 1368 13E9 13EA 13EB 13EC 13ED 13€E 13EF
3FX {1370 13F1 13F2 19F3 13F4 13F5 19FG 13F7 . 13FB 13FQ 13FA 13FB 13FC 13FD 13FE 13FF
40X 0500 0741 O761 053 0750 0751 0566 OG67 . U770 0569 0771 0568 U56C 0560 USGE QSoF
41X | 0724 0743 0532 0533 0752 0753 0535 0537 0538 0539 053A 0538 053C 053D 0S3E OSF
42X |0SD1 0711 0763 1423 OT15 1425 4426 1427 0772 1429 0773 1428 142C 1420 142F 140F
X 10726 1431 1432 1433 1434 1435 1435 1437 1438 1430 143A 1438 143C 1430 143E 143F
44X |0502 0745 05C2 0503 0754 0755 0SCS 0SC7 05C8 05C9 0SCA 05CB 05CC 05CD 05CE 0SCF
45X | 0728 0747 0SE2 OSEQ 0756 0757 OSES OSE7 568 OSEQ- OSEA OSEB OSEC 0SED OSEE OSEF
46X [0SD3 1461 1462 1463 1464 1465 1465 1467 1468 1469 146A 1468 146C 146D 146E 146F
aX 1470 1411 1472 1473 44 1475 1476 14T 1478 1479 147A 1478 147C 147D WIE WIF
48x 16s04 0712 0765 1483 0716 1485 1486 1487 0774 1480 O775 1488 148C 148D 14E 148F
40X {0724 1491 1492 1493 1494 1495. 1496 1497 1498 1499 149A 1498 149C 1490 145E 149F
4AX |0505 14A1 0767 14A3 14A4 14AS 14A6 14AT 0776 14A9 O777 MAB MAC MAD MAE WAF
48X {1480 1481 1482 1483 1484 14B5 1486 1487 1483 1489 14BA 1488 14BC 1480 14BE 14BF
4CX [05D6 14C1 14C2 14C3 14C4 14C5 14C5 14C7 14C8 1409 14CA 14CB 14CC 14C0 14CE 14CF
4DX | 1400 14D1 1402 14D3 14D4 14D5 1406 14D7 1408 1409 14DA 1408 14DC 14DD 14DE 14DF
4EX [0507 14E1 ME2 14E3 14E¢ 4E5 WES 14E7 14E8 14EQ 14EA 14EB 14EC 14ED 14EE WEF
4FX 14RO 14F1 14F2 14F3 14F4 14F5 WS 14F7 14F8 14F9 14FA 14FB 14FC 14FD 14FE 14FF
50X {0508 0749 -0662 0663 0758 0759 0666 0667 0668 0060 0GGA 0668 O0GGC 0BG0 OGE OGGF
51X {074C 0748 0632 0633 O75A 0758 0636 0637 0633 0639 063A 0638 063C 063D 0G3E O63F
52X 0509 1521 1522 1523 1524 1525 1526 1527 1628 1529 152A 1528 152C 152D 152E 150F
53X [1530 1531 15%2 1530 1534 1535 1536 1597 1538 1539 153A 1538 153C 1530 1535 15%F
54X |0SDA 074D 0802 06C3 075C 075D 06C6 05C7 0608 06C9 0SCA 05CB 0SCC 06CD 0BCE 06CF
55X | 0748 O74F OGE2 OGE3 O75E O75F 0GEG 0GE7 06E8 (6E9 GEA 0GEB 0GEC OGED OGEE OGEF
56X |05DB 1561 1562 1563 1564 1565 1566 1567 . 1568 1569 156A 1568 156C 1560 156E 156F
57X (1570 1571 1572 1573 1574 1575 1576 1677 . - 1578 1579 1S7A 1578 157C 157D 1S7E 1S7F
58X |050C 1581 1562 1563 1584 1585 1586 1587 = 1568 1580 15GA 1568 15C 153D 1SOE 156F
50X 1500 1591 1582 1699 1504 1505 1696 1587 . 1598 1509 1SOA 198 150C 150D 150E 160F
SAX |0S0D 15A1 15A2 15A3 15A4 15A5 15A8 15A7 . 15A8 15A9 15AA 15AB 15AC 15AD 1SAE 154F
58X | 1580 1581 1582 15B3 15B4 1685 1SRG 1587 - 15B8 15B9 15BA 1588 158C 1580 15BE 158F
5CX [0SDE 15C1 1502 15C3 15C4 1505 1506 1507 15C8 1509 15CA 15CB 150C 1500 150E 15CF
50X | 1500 1501 1502 15D3 1504 1505 1SD6 1507 1508 1500 15DA 1508 150C 1500 1SDE {SDF
SEX |0SDF 15E1 15E2 SE3 15E4 15E5 15EG 1567 15E8 15EQ 1SEA 1SEB 15EC 1SED 1SEE {SEF
SFX {15F0 15F1 15F2 15F3 15F4 15F5 15FS 157 1SF8 15F9 15FA 15FB 1SFC 15FD 1SFE 15FF
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' Table 10 (Part 3 of 6)

. State 0 of {4bit codoword for 2425 (0.7M)code -~~~ . .

0.1 2 3 & 5 6 1 8. 9 A B C D E F| -
60X [05FO 0713 0769 1603 0717 1605 1606 1607 0778 1609 O779 160B 160C 1600 160E 160F|
61X |070C 1611 1612 1613 1614 1615 1616 1617 1618 1619 161A 1618 161C 1610 16IE 161F
62X [O5FY 1621 O76B 1623 1624 1625 1626 1627 O77A 1629 O77B 1628 162C 162D 162E 162F
63X [ 1630 1631 1632 1633 1634 1635 1635 1637 1638 1639 1634 1698 163C 1630 163 163F
64X |0SF2 1641 1642 1643 1644 1645 1648 1647 1649 1649 164A 164B 164C 164D 164E 164F
65X | 1650 1651 1652 1653 1654 1655 1656 1657 1658 1650 165A 1658 165C 1650 165E 165F|
66X |05F3 1661 1662 1663. 1654 1665 1666 1667 1668 1669 166A 1668 166C 16D 16GE 166F |
67X | 1670 1671 1672 1673 1674 1675 1676 1677 1678 1679 167A 1678 167C 167D 167E 167F| °
68X | 05F4 1681 076D 1683 1684 1685 1685 1687 O7ZC 1689 O770' 1688 166C 168D 160€ 166F |
69X | 1630 1691 169 1693 1694 16951696 1697 1638 1699 1G9A 1698 169C 169D 169E 169F
BAX [05F5 -16AT O7GF 16A3 16A4 16AS 1A 16A7 OT7E 16A9 O77F 16AB 16AC 16AD 1GAE 16AF
68X {1680 1681 1682 1683 1684 16BS 16BG 1687 16B3 16BG 16BA 16BA 16BC ‘1680 16BE. 168F|
BCX | 05F5 15Ct 16C2 16C3 16C4 1605 1605 16C7 1608 16C9 ‘16CA 1608 16CC 16C0 16CE 16CF
60X [1600 16D1 1602 1608 1604 16051606 1607 1603 1609 1G0A 1G0B.160C 1600 16DE 160F| ..
GEX | 05F7 16E1 16E2 16E3 16E4 16ES 16E5 16E7 16ES 16EQ IGEA 16EG 16EC 16ED. 16EE 16EF|
6FX | 16F0 - 16F1. 16F2 6F3 16F4 16F5 16FG 16F7 . 16F8 16F9 16FA 16FB_16FC 16FD I6FE 16FF(
70X 05F8 1708 "1702 1703 1704 1705 706 ‘1707 1708 1709 170A 1708 170C 1700 170€ {70F|
TX 710 171 1712 M3 74 1715 1716 T 78 1719 AMA 1TIB 171G M0 1TE 74F
TOX|OSF3 1721 1722 1723 124 TS 116 W 728 14729 WA 1728 1720 1120 1€ 0F
78X 1730 731 1732 1733 17340735 0736 NPT 1738 1739 173A 4738 173C 173D 173E 7%F
TAX [OSFA 1741 17421743 1744 1145 W76 1741 1149 1149 74A 1148 17C 1740 T4E AMF|
75K 11750 \751 4752 753 1754 1755 756 757 75 789 175A 175B 475C 175D M75E 7SF)
76X [0SFB 1761 1762 1763 1764 1765 1766 1767 1763 1769 176A 1768 176C 176D 176E 176F
TIX (1770 ATT1 772 \773 174 ATIS 1736 70T 1778 1779 {TTA TIB 177C ATID 1TIE 1TOF
78X {OSFC 1761 1782 1763 1784 1785 1786 W87 1788 1789 76A 1268, 176C 176D 178E 176F
TOX[179 1791 1792 1793 1794 7951796 1797 1798 1799 179A 1298 1753 w0 1ME 019F
TAX 105D 17A1 17A2 17A3 1M 1TAS 176 WIAT  17A8 17A9 17AA 17AB 17AC 17AD 17AE 1IAF
18X {1780 1781 1782 1783 1784 1785 1786 1767 - 1788 17B9 7BA 1788 {7BC 178D 17BE 176F
7CX [0SFE 17C1 17G2 17C3- 17C4 1705 17C5 107~ 17C8 17C9 17CA 17CB 17CC 17CD 17CE 1ICF
70X 11700 1701 1702 1703 1704 1705 1706 1707 1708 1709 17DA 708 170C 1700 17DE 170F|
TEX |OSFF 17E1 1762 17E3 17E4 17ES 1766 1767 . 17EQ 17E9 7EA {7EB JEC 17€D 17EE 17EF|
| TEX 117F0_17F1 17F2 17F3. 17F4_1IFS 17F6 17F1__ 17F8 17F9 17FA 17FB 1IFC 17FD 17FE 1IFF
80X [0670 0781 O7At 0613 0790 0791 0616 0617  O7B0 0619 0781 1808 OGIC 180D 180E 180F
81X {07A4 0783 0764 1813 0792 0793 1816 1817 0765 1619 .1B1A 1816 181C 181D 1B1E 181F
0671 0719 '07A3 182 O7ID 1625 1626 187 =~ (7B2 1629 O7B3 182B 182C 182D 1B2F 18%F|
0745 1831 1832 1833 1634 1635 1836 187 183 189 183A 1838 183C 1830 1G0E 1B3F| .
0672 0785. 0760 1843 O794 795 1646 1847 = O7GA 1849 1B4A 1848 184C 184D 184 184F
07A8 0787 1852 1853 O7% 0797 1856 1857 1858 1850 185A 1858 18SC 165D 1BSE 185F
0673 1851 1882 1863 1864 1865 1866 1867 - 1868 1869 19GA 1860 186C 186D 186E 186F
1870 1871 1872 1673 1874 1675 1676 1677 . 1878 1879 1G7A 187 167C 170 147E 187F
0674 OTA O7AS 1883 O71E 1885 1886 1867  ~ O7B4 1839 O7B5 1888 186C 188D 18GE 188F
O7AA 1891 1892 1893 184 1895 1896 1697 1898 1899 180A 1898 169C 189D 189E 169F
0575 18A1 O7A7 18A3 18A4 18A5 18A8 18A7  O7BG 18A9 O7B7 18AB 18AC 18AD 1RAE 184F
1650 1881 182 18B3 16B4 1685 1866 1887 18B3 1880 16BA 1388 18BC 1680 19BE. 16BF
0676 18C1 18C2 18C3 18C4 16C5 16C6 18C7  18C3 1609 16CA 18CB 18CC. 18CD 18CE 18CF
1600 1801 1602 1803 1804 1805 1806 1807 1808 1809 130A 18DB 180C. 180D 14DE 180F
0677 18E1 18E2 1BED 18E4 18E5 1BEG 18ET 16E3 18EQ 18EA 18EB 18EC 18ED 18EE 18EF
18F0 18F1_18F2 18F3 18F4 18FS 1GFG 18F7 18FB 16FO 16FA 16FB 1GFC 18FD 18FE 18FF
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Table 10 (Paxt 4 of 6)

St 0 of 15 code word for 242 (017) oo

91X

0 1 2 3 4 &5 & 1

8 8§ A B C D E F

0678 0789 076C 1903 0798 0799 1906 1807
07CC 0788 1912 1913 O79A 0798 1916 1917
0679 1921 1922 1923 1924 1926 1928 1927
1930 1931 1932 1933 1934 1935 1836 1937
067A 0780 1942 1943 079C 0790 1946 1947
0708 O76F 1952 1953 O79E O79F 1956 1957
0678 1961 1982 1963 1964 1965 1966 1967
1970 1971 1972 1973 1974 1975 1976 1877
067C 1981 1982 1983 1984 1985 1986 1987
1990 1991 192 1993 1994 1935 1996 1997

1980 1981 1982 1983 19B4 1985 1SB6 1967
067 19Ct 19C2 18C3 19C4 19C5 19C6 16C7
1900 1901 1902 19D3 1904 1905 1906 1907
067F 19E1 19E2 19E3 19E4 19ES 19E6 1967
19F0 19F1 19F2 19F3 19F4 19F5 19F6 19F7

067D 19A1 19A2 19A3 19A4 13A5 19A6 19A7

O76E 1909 190A 1908 190C 1900 190E 190F
1918 1919 191A 1918 191C 191D 191E 191F
1928 1929 1924 1928 192C 192D 1926 192F
1938 1938 193A 1938 193C 1930 193€ 1%0F) -
1048 149 14A 1B 194C 194D 194E 14F

1958 1959 195A 1958 195C 1950 195E 195F
1968 1969 196A 196B 196C 1960 196E 196F
1978 1979 197A 1978 197C 1970 197E 19%F
1983 1989 198A 1968 198C 198D 198E 196F
1998 1999 199A 1998 199C 193D 199E 199F
19A8 '19A9 19AA 19AB 19AC 19AD 19AE 19AF
1968 1989 198A 1988 198G 198D 198E 19BF
19C8 1909 19CA 19CB 19CC 19CD 19CE 15CF
1908 1909 19DA 1908 190C 19DD 19DE 190F
19E8 19E9 19EA 19€B 19EC 19ED 19EE 19EF
19F8 19F9 19FA 10FB 19FC 19FD 19FE 19FF

AlX

ATX

0680 0718 07A9 1AG3 O71F 1A0S 1A06 1A07
O76C 1A11 1A12 1A13 1AM4 1AIS 1A16 1A17

0681 1A21 (7AB 1A23 1A24 1A25 1A26 1AZ7 :

1A30 1A31 1A32 1A33 1A34 1A35 1A36 1A%
06B2 1A41 1A42 1A43 1A44 1A4S 1AdG 1A47

1A50 1AS1 1AS2 1AS3
0683 1A61 1A62 1AG3
1A70 1A71 1A72 1AR3

1A 1A55 1AS6 1AST
1A64 1AS5 1AGG 1A67
1A74 1A75 1A76 1ATT

06B4 1A3t O7AD 1AB3 1AB4 1ABS 1AL iAsr
1A% 1A91 1A92 1A93 1A94 1AS5 1AS6 1AG7
0685 1AA1 O7AF 1AA3 1AM 1AAS 1AAS 1AA7
1AB) 1AB1 1AB2 1AB3 1AB4 1ABS 1ABS 1AB7
0686 1ACI 1AC2 1AC3 1AC4 1ACS 1ACS 1ACT
1AD0 1AD1 1AD2 1AD3 1AD4 1ADS 1ADS 1AD7
0687 1AE1 1AE2 1AEQ 1AE4 1AES 1AEG 1AE7
1AFD IAF1 1AF2 1AFS 1AF4 1AFS 1AF6 1AFT

0788 1A09 0789 1A0B 1AOC 1AOD 1AOE 1AOF
1A18 1A19 1A1A 1A18 1AI1C 1A1D 1AIE 1AIF
078A 1A29 07BB 1A28 1A2C 1A20 1A2E 1A2F|
1A38 1A30 1A3A 1A3B 1A3C 1A3D I1ASE 1ASF
1AM48 1M9 1AA 1MB 1A4C 1A4D IME 1MF
1A58 1A59 1A5A 1ASB 1ASC 1ASD 1ASE 1ASF
1A68 1AG9 1ABA 1A6B 1A6C 1A6D 1AGE 1AGF
1A78 1A79 1A7A 1A7B 1A7C 1ATD 1ATE 1ATF
078C 1AB9 O7BD 1ABB 1ASC 1ABD 1ASE 1ASF
1A93 1A99 1ASA 1ASB 1A9C 1A9D 1ASE 1ASF
O7BE 1AA9 O7BF 1AAB 1AAC 1AAD 1AAE 1ANF
1ABS 1AB9 1ABA 1ABB 1ABC 1ABD 1ABE 1ABF
1ACS 1ACS 1ACA 1ACB 1ACC 1ACD 1ACE 1ACF
1AD3 1ADS 1ADA 1ADB 1ADC 1ADD 1ADE 1ADF
1AES 1AEY 1AEA AEB 1AEG 1AED 1AEE 1AEF
1AFS 1AFQ 1AFA 1AFB 1AFC 1AFD IAFE 1AFF

SREEEEEEEEE]

0668 1801 1802 1603 1804 1805 1806 1807
1810 1B11 1B12 1B13 1B14 1815 1Bi6 1817
0689 1821 1822 1623 1B2¢ 1625 1826 1607
1830 1831 1832 1833 1B34 1B%5 1B3% 1837
0GBA 1841 1B42 1B43 1B44 1845 1B4G 1847
1850 {851 1852 1BS3 1B54 1855 1BSG 1857
0688 1861 1BG2 1863 1864 1865 1866 1BE7
1870 1671 1672 1873 174 1675 1B76 1677
068G 1881 1BS2 1883 1834 1885 1BGG 1BG7
1890 1801 1802 183 1894 1895 1806 1B47
0580 1BAT 1BA2 1BA3 1BM 1BAS 1BAS 1BAT
1880 1831 18B2 1863 1664 1BB5 1865 1BBY
068E 1BC1 18G2 1BC3 1BC4 1BCS 1805 1BC7
1800 180t 1802 1803 1B04 1805 106 18D
0G8F 1BE1 1BE2 16E3 1664 1BES 16E6 1BET

1BF0_18F1 1BF2 1BF3 1BF4 1BFS 1BFS 1BF7

808 1809 1B0A 1806 180C 1800 1B0E 1BOF
1818 1819 1B1A 1B1B 1BIC 11D 181E 1BIF
1628 1829 182A 1828 180C 1820 1R2E 9EOF
1635 1839 1B3A 1838 1B4C 1890 1B3E 1BOF
1848 1849 1B4A 1B4B 1BAC 1B4D 1B4E 1B4F
1858 1850 1B5A 1B5B 1BSC 1850 1BSE 1BSF
1868 1869 1B6A 1868 1B6C 186D 1BGE 1B6F
1678 1879 167A 1678 17C 1870 167E 1BIF
1868 1889 1B3A 1898 184C 184D 1BGE 1B4F
1838 1899 169 1898 1BC 189D 1B9E 1BOF
1BA8 1849 1BAA 1BAB 1BAC 1BAD 1BAE 1BAF
1889 1869 188 1888 1EC 1880 18GE 18BF
18C 1808 1BCA 1BCB BCC 18C0 18CE 1BCF
1808 1808 1BDA 18DB 1BOC 180D 180E 1BOF
1BEB 1BE9 1BEA 1BEB 1BEC 1BED 1REE 1BEF
18F8_1BF3 1BFA 1BFB 1BFC 1FD 1BFE 1BFF
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Table 10 (Part 5 of 6

State 0 of 14—bitoudawordfor24!25@.7ﬂ)00de

8

CiX

288

0 { 2 3 4 5§ 6 17

8 9 A B C D E F

106D0 -07C1 O7E1 O7E2 O7CC 0701 1C06 1007 .

O7E8 07C3 1C12 1C13 0702 0703 1G16 1C17
0601 121 O7E3 1628 1626 1625 1026 107
130 1C31 1032 1C33 1G34 1C35 1636 1097
(602 07C5 1042 1CA3 0704 G705 1C46 147
OTEA 07C7_1CS2 1053 0706 O707 1C56 1057
0603 1C61 1052 153 1064 1G85 1068 1067
170 1C71 1672 173 1C74 1C75 1C76 1677 -
0604 1081 O7E5 1083 1084 1G85 1C86 1C87
1090 1031 10%2 1033 1034 1095 1C96 1097
(605 1CA! Q7E7 1CA3 1CA4 1CAS 1CAS 1CA7
180 1081 1CB2 1683 1084 1G85 1C86 1C87
0608 1CC1. 1CC2 1CC3 1CC4 1005 1008 10C7
1CD0 1C01 1C02 1C08 1CD4 1C05 1CD6' 1CO7
0607 1CE( 1CE2 1CE3 1CE4 1CE5 1CES" 1CE7
1CFO 1CF1 1CF2 1CF3 1CF4 1CF5 1CF§ 1CF7

. 07F0 1003 O7F1 1C0B 100C 1000 1COE 1COF
- QTF2 1029 O7F3 1028 102G 1020 1C2E 1CeF
“1C48 1C43 1C4A 1C4B 1C4C 1C4D 1C4E 1C4F

1C18 1C19 1C1A 1C18 1CIC 1CID 1CIE 1CIF
1038 1039 1C3A 1C3B 1C3C 1C30 1C3E 1C¥F

1058 1059 1C5A 1G58 1C5C 1050 1CSE 1C5F
1068 1083 1C6A 1068 106C 1C6D 1C6E 1CHF
1C78 1C79 1CTA 1C78. 1C7C 1C70 1C7E 1C7F
O7F4 1039 O7FS 1C4B 1C8C 1C8D 1CSE 1C8F
10% 1099 1C9A 1C3B 1CSC 109D 1CSE 1C9F
O7F6 1CAD OTF? 1GAB 1CAC 1CAD 1CAE ICAF
1088 189 108A 138 1CBC 1C80 1CE 1C8F
1CC8 1009 1CCA 1CCB 1CCC 10CD 10CE 1CCF
1008 1C09 1C0A 1CDB 1C0C 100D 1CDE 1COF
1CE8 1CE) 1CEA 1CEB 1CEC 1CED. 1CEE 1CEF|
{CF8 1CF9 1CFA 1CFB 1CFC 1CFD 1CFE 1CFF

0608 07C9 1002 1003 0708 07D 1006 1DO7
07EC 07C8 1012 .1D13 O70A 0708 1016 1017
0609 1021 1022 1023 1024 1025 1026 1027
1030 1031 1032.1D33 1034 1085 1036 1097
06DA- 07CO 1D42 1D43 070C 0700 1D46 1D47
OTEE O7CF 1052 1053 O70E O70F 1056 1057
0608 1D61 1062 1063 1064 1065 1065 1067
1070 1071 1072 1073 1074 1075 1076 1077
050G 1081 1D32.1083 1084 1085 1086 1087
1090 1091 1092 1093 1094 1095 1098 1097

050D 1DA1 1DA2 1DAS 1DA4 1DAS 1DAS 1DA7

1080 1DB{ 1082 1083 1084 10851086 1087
0G0E 1DCt 10C2 1DC3- 10C4 10C5 10C8 10C7
1000 10Dt 1DD2 1DD3 1DD4 1005 1006 1DD7
060F 1DE1 1DE2 1DE3 1DE4 10E5 1DEG 1DE7
1DF0 1DF1_1DF2 1DF3: 1DF4 1DFS. 10F6 10F7

1003 1009 100A 1008 1DOC 100D 10E 1DOF| -
118 1019 1D1A D18 101C 1D1D 1DIE 10IF
10281029 1024 1028 102C 1020 102€ 102F|
1008 1039 103A 1038 1DC- 1030 1D3E 103F|
1043 1049 104A 1048 1DAC 104D 1ME 1D4F
1058 1059 105A 105B 1DSC 105D 105E 10SF|
1063 1069 1DGA 1068 1D6C 1060 1D6E 1DGF{
078 1079 107A 1078 1D7C 1070 107E 1D7F|
1088 1089 108A 1088 108C 108D 10GE 108F|.
1098 1099 109A 1D9B 1D9C 1040 109E 10SF]

10A8 1DA9 1DAA 10AB . 1DAC 1DAD 10AE 10AF|
1088 1089 1D8A 1088 1DBC 1DBO 1DBE 1DBF|
10C3 10C9 1DCA 10C8 10CC 10CD 10CE 10CF]

1008 10D 1DDA 1008 1D0C 100D 10DE 1D0F]
10E8 1DE9. 1DEA 0EB: 10EC 10ED 10EE 10EF|-
10F8 1DF9 1DFA 1DF8 1DFC_1DFD 10FE 1OFF

RGN AR ISR B EEE SRR RS 2833888288988

06F) O7E4 0769 1E03 1EO4 1EG5 1E06 1EO7
1610 1E11 E12 1E13 1EW TE15 1E16 1ENT
(6Ff 1E21 O7EB 1E28 1EX4 1E25 1E28 1ED7
1E30 1E31 1632 1E33 1EM4 1E3S. 1€36 1E37 -
06F2 1641 (EQ 1E43 1E44 1E4S 1E4G 1E4T -
1650 E51 1652 1ES) 1EB4 YESS 1ES61ES7
0GF3 181 1EG2 1E83 1EG4 1EGS 1E6G 1EG7 -
1E70 1E71 1ET2 163 AEP4.1ET5 176 1EW7
06F4 1EB1 O7ED-1EB3 1EB4 1ESS 1E86 1EEY
1630 €01 1E2 1ES3 1EO4 1ESS 1E96 1EQY
0GF5 1EAT OTEF 1EAS 1EM 1EAS 1EAS 1EA7
6B 1EBY {EB2 1EB3 1EBA 1EBS 1EBS 1E87
06F6 1EC1 1EC2 1EC3 1ECA 1ECS 1ECS 1ECT
1E00 1ED1 1E02 1ED3 1E04 1EDS 1E06 1EDY
06F7 EEY 1EE2 1EES EE4 1EES 1EES 1EE7

O7F8 1E09 O7F9 1E0B VEQC 1E0D 1EGE 1EOF).
1E18 1E19 1EIA 1E1B 1EIC 1EID 1EIE 1EIF
O7FA 1E20 (7FB 1E2B 1E2C 1E2D 1E2E 1EOF
1E39 130 1E3A 1E38 1ESC 1ESD 1E3E IEOF
1E48 €49 1E{A 1E4B 1EAC 1EAD 1E4E 1EWF
158 1E5Q 1ESA 1ESE 1ESC 1ESD 1ESE {ESF
1E63 1E69 1EGA ESB 1E6C 1EGD ESE (EGF
1E78 1E79 1E7A 1E7B 1ETC 1E70 1ETE 1EIF
OFC 1E89 O7FD 1E8B {E4C 1E8D 1ESE 1EOF
1698 1690 1E0A 108 1EQC 1E90 1EOE EOF
O7FE 1EAS O7FF 1EAB 1EAC 1EAD 1EAE 1EAF
1€BS 1EB9 1EBA 1EBB 1EBC 1EBD 1EBE 1EBF
1EC3 1EC9 1ECA 1ECB 1ECG 1ECD 1ECE {ECF
1E08 1ED 1EDA 1EDA 1EDC 1E0D 1EDE 1EDF
1EES EE9 1EEA 1EEB 1EEC 1EED EEE 1EEF
1EF8 1EFQ 1EFA 1EFS  {EFC 1EFD 1EFE_{EFF

1EFQ 1EF1 1EF2 1EF3 1EF4 1EFS 1EFS 1EF7
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Table 10 (Part 6 of 6)
State 0 of 14-bit code word for 24/25 (0,7/7) code

0 1 2 3 4 &5 6 7 8 9 A 8 C D E F
FOX [06F8 1FO1 1F02 1FO3 1FO4 1FOS 1FO06 1FO7 1F08 1F09 1FOA 1FOB 1FOC 1FOD 1FOE 1FOF
FIXTIFI0 1F11 1F12 1F13 1FW 1FI5 1F16 IFT7 1F18 1F19 1F1A 1F1B 1FIC IFID IFIE 1FIF
FX |O6F9 1F21 1F22 1F23 1F4 1F25 RS 1F27 1F28 1F29 1F2A 1F2B 1F2C 1F20 1F2E 1F2F
FIX11F30 1F31 1F32 1F33 1F34 1F35 1F36 1F37 ‘F38 1F39 1F3A 1F3B 1F3C 1F3D 1FOE 1FOF
FAX[06FA 1F41 1F2 1F43 1F44 1F4S 1F4G 1F47 1F48 1F48 1F4A 1F4B 1FAC 1FAD 1F4E 1FYF
FSX | 1F50 1F51 1F52 1FS3 1FS4 1FSS5 1FS5 FS7 1F58 1F53 1FSA 1F5B 1FSC FSD FSE 1FSF
FGX | 06FB 1FG1 1FG2 1F63 1FB4 1FS5 1F66 1F67 1F68 1FBY 1FGA 1FGB 1FEC 1F6D FGE 1FGF
FIX[1FI0 1F71 1F72 1F73 1F74 75 1F76 1FTT 1F78 1F79 1FTA 1F7B 1FC IFTD 1FIE 1FTF
FBX |0GFC 1F81 1F82 1F83 1FB4 1F85 1F86 1F87 1F83 1F89 1F8A 1FEB 1FBC 1FBD 1FSE 1FGF
FOX |1F90 1F91 1F92 1FS3 1FO4 1F95 1FO98 9F97 1798 1F99 1F9A 1FSB 1FSC 1F9D 1FOE 1FSF
FAX[0GFD 1FA1 1FA2 1FA3 1FA4 FAS (FAG TFAT IFA 1FAS 1FAA 1FAB 1FAC 1FAD IFAE 1FAF
FBX [1FB0 1FB1 1FB2 1FB3 1FB4 1FB5 1FBS 1FB7 1FB3 1FBY 1FBA 1FBB 1FBC 1FBD 1FBE 1FBF
FCX [06FE 1FC1 1FC2 1FC3 1FC4 1FCS 1FCS 1FC7 1FC8 1FC9 1FCA 1FCB 1FCC 1FCD 1FCE 1FCF
FOX {1FD0 1FO1 1FD2 1FO3 1FD4 §FDS 1FDG 1FD7 1FD8 1FD9 1FDA 1FOB 1FDC 1FDD 1FOE 1FOF
FEX [O6FF 1FE1 1FE2 1FE3 1FE4 FES 1FEG 1FE7 1FEQ 1FE9 1FEA 1FEB 1FEC 1FED 1FEE 1FEF
FFX [1FFO_1FF1 1FF2 IFF3 1FF4 IFF5 1FF6 1FF7 1FE8_IFF9 1FFA 1FFB 1FFC 1FFD 1FFE 1FFF
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Table 11 below is an encoding table for the 14-
bit encoder when the state S1 is ‘active. The
arrangement of Table 11 is_si'mzr'.'iar to Table 10. In -
Table 11, '.t_:he state S1. is indicated at the top of the -
table to be active. .' ' ] '
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Pable 11 (Part 1 of 6)

State 1 of 14-bit code word for 24/25 (0,7/7) code

0 1 2 3 4 5 6 1

8 9 A B C D E F

0070 OCE1 OF21 0DG3 OCFG OCF1 0D0S 0DO7
OC7€ OCE3 QE1E 0D33 OCF2 OCF3 00% 0037
0071 0021 0F23 0D23 0024 0025 0026 0027

OF30 0D03 OF31 0DOB 0DOC 0DOD ODOE ODOF
0CSE 0033 0D3A D38 0D3C 0DAD ODIE ODIF
0F32 0023 OF33 0028 0D2C 0020 GD2E OD2F

0C7C OE4C QEIC 2033 0E4D 2035 2036 207 0CSC 2039 203A 2038 203C 2030 203 203F
0072 OCES OE1B 0D43 OGF4 OCFS (D46 2047 0C3A 0D49 OD4A 204B OD4C 2040 204E 204F
OC7A OCE7 OE1A 2053 OCF& OCF7 2056 2067 0CSA 2059 205A 2058 205C 205D 205E 205F
0073 OE48 OE19 2063 OE49 2085 2066 2067 0C38 2069 206A 2068 206C 206D 208E 206F
0C78 2071 2072 2073 2074 2075 2076 2017 2078 2079 207A 2078 207C 2070 207E 207F
0D74 0091 OF25 0DS3 0D94 0095 006 0097 0F34 0D OF35 0D9B DI DD ODE ODSF
0C76 QE46 OE16 2093 QE47 2095 20% 2097 0C56 2009 209A 2098 203C 209D 209 209F
0075 0D61 OF27 0D63 0064 0DSS 0DBS 0067 OF35 0DS9 OF37 0DGB ODGC QD60 ODGE ODGF
0C74 2081 2082 2083 20B4 2085 2086 2087 2088 2089 208A 2088 208C 208D 208 208F
0076 (0E42 OE13 20C3 0E43 2005 2005 2007 0032 2009 20CA 20CB 20CC 20C0 20CE 20CF
0C72 2001 2002 20D3 20D4 2005 2006 2007 20D8 2009 20DA 2008 200C 200D 200E 200F
0077 20E1 20E2 20E3 20E4 20E5 20£6. 20E7 20E8 20E9 20EA 20EB 20EC 20ED 20EE- 20EF
20F0 20F1 20F2 20F3 20FA 20F5 20F6 207 20F8 20F9 20FA 20FB 20FC 20FD 20FE 20FF
0078 0CEQ OE3F 0DS3 OCF8 (0CF9 (D56 2107 OC3F 0059 0DSA 2108 QDSC 2100 210E 210F

0C7F OCEB QE3E 2113 OCFA OCF8 2116 2117
0079 QESC OE3D 2123 OESD 2125 2126 2127
0C70 2131 2132 2133 2134 2135 2136 A7
007A OCED 0E38 2143 OGFC OGFD 2146 2147
0C78 OCEF 2152 2153 OCFE OCFF 2156 2157

{0078 2161 2162 2163 2164 2165 2165 2167

270 471 2172 473 2474 A% 276 AN

O0C5F 2119 211A 211B 211C 2110 211E 21¥F
0030 2129 212A 212B 212C 212D 212 21F
2138 2139 213A 2138 213C 213D 213E 213F
03B 2148 214A 2148 214C 214D 2U4E 24F
2158 2159 215A 2158 215C 215D 215E 215F
2168 - 2169 216A 2168 216C 2160 216E 216F
2078 2179 217A 2478 217C 1710 217E 207F

18X [007C OES6 OE37 2183 (0ES7 2185 2186 2187 0037 2189 218A 2188 218C 218D 218E 218F
19X {0CT7 2191 212 2193 214 "A1%5 21% 2197 2198 2190 215 2198 216C 219D A9 ASF
1AX [007D 21A1 21A2 21A3 21A4 21AS 21A5 21A7 21A8 21A9° 21AA 21AB 21AC 21AD 21AE 21AF
18X [2180 21Bt 21B2 21B3 2184 21B5 2185 21B7 2188 2189 21BA 2188 21BC 2180 21BE 21BF
1CX [0D7E 21C1 21C2 21C3 21C4 2105 21C6 2107 2108 2109 21CA 2108 21CC 21CD 21CE 21CF|
10X 12100 2101 2102 2103 21D4 2105 2106 2107 2108 2109 21DA 2108 210C 210D 21DE 210F
1EX [0D7F 21E1 21E2 21E3 2164 21ES 21E6 21E7 21E8 21E9 21EA 21EB 21EC 21ED 21EE 2iEF
IFX | 21F0 21F1 21F2 21F3 21F4 21F5 21F§ 2iF7 21F8 21F9 21FA 21FB 21FC 21FD 21FE 21FF
20X |0DB0 0081 OF29 QD3 QD84 00AS 0DEs 0087 0F38 0088 OF39 0088 0DSC 0DSD OOGE O0OSF
21X |0C6E OESE OE31 2213 (ESF 2215 2216 2207 0CAE 2219 214 218 21C 210 1€ 21F
22X [008t 0DA1 OF2B ODA3 ODA4 0DAS ODA6 ODA7 - OF3A 0DA9 OF38 ODAB ODAC ODAD ODAE ODAF
20X |0C6C 2231 2232 2233 204 2% 2236 2W 238 239 234 2B 23C 230 23 20F
24X |0DB2 OESA 0E34 2243 QESB 2245 2246 247 0C28 2219 24A 228 24C 24D 224E 224F
26X JOC6A 2251 2252 2253 2254 2055 2256 2267 2258 2259 25A 258 226C 2250 225E 22%6F
26X 10083 2261 2262 2263 2264 265 2066 2267 263 2269 26A 2260 2060 260 226E 26F
X200 27 272 213 214 475 206 2010 278 279 27A 278 27C- 200 L 2
28X 100B4 00CY OF20 0DC3 0DC4 0DCS 00C60DC7 ~ ~OF3C 0DCS OF3D 0DCB 0DCC 0DCO 0DCE 0DCF
20X [0CS5 2291 202 2203 204 295 206 27 208 2293 294 298 29C 290 20F 226F
2AX 0085 ODE1 OF2F ODE3 ODE4 0DES 0DEG ODE7 OF3E ODEY OFSF 0DEB ODEC ODED ODEE 0DEF
28X | 2280 2B1 2282 2283 2284 285 228§ 287 288 289 22BA 288 2BC 2280 226E 206F
20X 10085 2201 2202 2203 2204 2205 2205 : 2207 208 2209 22CA 2208 200 200 2CE 20F
20X | 2200 2201 202 2203 22D4 2205 2206 2207 208 209 20A 2208 220C 2200 220E 220F
26X |0DB7 2261 2E2 2263 20E4 20B5 2266 267 268 269 2FA 2268 22EC 26D 22EE 26F
X |22F0 2F1 20F2 2F3 20F4 2F5 266 22F1 2F8 2279 22FA 22FB 22FC 22FD 2FE 20FF



20F2- 20F3 20F4 25 2F6 2F7
OF61 OF13 OFS0 -OF51 OF12 2407
0F02 2413 OFS2 OF53 2416 2417
OF63 2423 OF10 2425 2426 2427
A 433 AU AB 4% 4

(0F2 2443 OF54 OFS5 2446 2447

2452 2453 OFS6 OFS57 2456 2457

1 2462 2463 2464 2465 2466 2467

072 673 A4 UIS 2476 47T
OF65 2483 OF14 2485 2486 2487 .
AR AW AN UB A% U
OF67 24A3 24A4 24A5 24A6 A7
2482 2483 2484 24B5 2485 2487
2402 2403 24C4 24C5 24C5. 2401

2402 24D3 24D 2405 2406 2407
1 24E2 2EY 2E4 ES 2EG 2ET

24F2 24F3 24F4 24F5 24F6 AFT

WO 00/16484
_62_
_ . Table 11 (Pa.rt 2 of 6)
» - Stale 1 ofi#bﬂmdeword for 24125 (07/7] oode . _
0 1 2 3 4 .5 6 7. 8- 9 A .8 C D E F
30X {0088 OE50 OE30 2303 OESt 2305 2306 2307 0C2F 2309 230A 2308 230C 200 230E 230F
31X |OCGF 2311 2312 2313 2314 215 Bto BT 218 2319 231A 2318 231C 2810 BIE BIF
32X 10089 2321 2322 2128 2% 205 0% 27 2008 2329 20A 2028 2020 200 2 2%F
30X 2330 2391 2032 2633 28U 2% 8% By B3 239 234 238 2830 2090 23€ 2F
34X JODBA 2341 2342 2343 234 2M5 2M6 247 248 249 2MA 2348 23C 2D 234E 234F
35X [ 2350 2350 2352 2353 2354 2055 2356 2867 2058 2059 235A 2358 235C 235D 2356 " 235F
X (0DBB 2361 23682 2963. 2364 265 266 2%7 2068 2369 206K 2368 206C 23D 236E 2%6F
37X | 2370 2371 2372 2873 2004 815 276 2N 2078 2379 NTA Q1B WIC XD UIE KIF|
38X |0DBC 2081 2382 2380 2084 2085 26 287 2388 2389 238A- 2088 238C 238D 238F 208F
30X 1200 2391 2002 2003 2% 205 8% 2097 238 2309 20A 208 230C 2390 200E 2%F
JAX [0DBD 23A1 23A2° 23A3 23M4 20A5 236 2A7 2048 2009 23X 2048 2AC 24D AE ZAF|
38X {2380 23B1 2382 2083 2984 2085 2366 2387 2388 2380 20BA 2388 298C 2380 238E 208F
30X {0DBE 2301 23C2 2003 23CA 2305 2305 2307 2308 2309 23CA 2308 23CC 2300 23CE 23CF
30X 12300 2101 2302 2303 -23D4 2305 2006 2007 2308 2309 230A 2308 230C 2000 20 230F
3EX |ODBF 2061 20E2 20E3 2064 20€5 2066 2067 29E3 20EQ 23EA 23E8 23EC LED 2EE 2%6F|

23F8 29 20FA 20FB 23FC 20FD 20FE 2FF

OFT2 2429 OFT3 2428 242 2420 242E 242F
238 2430 U3 2B 2430 23D 3 H3F
OF24 2449 244A 248 24C 264D 2ME 244F
2458 250 24SA 245B 245C 245D 45E 24SF

2468 2469 -246A 2468 246C 246D 246F 246F| -

78 AU79 ATA 2478 6IC UTD MTE UIF
OF74 . 2489 OF75 2438 248C 2480 248E 248F
2498 124992497 2498 249C 2490 9E 9F
F76 24A9 OFT7 24AB. 24AC 24AD AE 24AF
2483 24B9 24BA 2488 24BC 2480 24BE 24BF
24C3 2409 24CA 24CB 24CC-24CD 24CE 24CF
2408 '24D9 24DA 240B 240C 24DD 24DE 240F

24E8 24EQ 24EA 2EB 24EC 4ED 24EE NEF

24F8. 24F 24FA 24FB 24FC.24FD 24FE 24FF

0FO4 2419 241A 2_418.2416 2410 41E 21F|

50X ODDB 0F48

51X | 0F48 -OF4B 2512 2513 OFSA OFSB 2516 2517 .

52X 0009 2521 2522 2523 2524 205 %6 2T 2628 2509 20A 2B 2C KD BE BF
S3X 2590 2531 2632 26032534 2535 253 257 253 2599 250 2538 253C 259D 250 %5
54X JODDA OF4D 2542 2543 OFSC OFSD 2545 2547 - . 25482540 250A 2548 25C 25D 254E 254F
56X [OF4A OF4F 2552 2653 OFSE OFSF 2565 2667 2558 2559 2654 2568 256C 2550 256€ 265F
56X [0DDB 2561 2562 2563 2564 2565 2506 2567 2968 2569 256A 2568 296C 2560 256 2%6F| -
57X | 2570 2571 2572 2573 574 2575 2576 %M . 2578 2519 267A 278 251C 2570 27E 7|
5IX [0D0C 2581 2562 2569 2504 2505 2586 2567 - 2598 2580 256A 2588 258C 2500 259E 266F
50X 250 2501. 25 2563 254 255 2% 2697 - 2598 2500 250A 2508 250C 2500 250E 26F
SAX |0DDD 25A1 2542 25A3 25A4 25A5 25A6 Z5AT.  25A8 25A9 25AA 25AB 25AC 25AD ZSAE 25AF
58X |2680 2581 2582 25B3 2584 25B5 2686 2967 2568 2589 25BA 2588 25602580 258E 25BF|
50X |OODE 2501 2562 25C3 2504 2505 2506 257 2508 2509 26CA 2508 250C 250D 25CE 25CF
50X [25D0 2601 25022509 2504 2505 2506 2507 2508 2509 25DA 2508 250C 2500 250€ 250F
SEX |00DF 25E1 25E2 2563 254 2565 255 2567 25E8 25E9 25EA 25€B 256C 25D 25EE 25€F
SFX |95F0 95F1 25F2 25F3 25FA 25F5 25FG 25F7  25FB 26FQ 25FA 25FB 25FC 25D O5FE O56F

OF44 2509 250A 2508 250C 2500 250E 250F
2518 2519 251A 251B-251C 251D 251E 251F
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Table 11 (Part 3 of 6)
State 1 of 14-bit coda word for 24/25 (0,717) code

0 1. 2 3 4 5 & 1 8 9 A B C D E F
60X JODFO OF1D OFS9 2603 OFIC 2605 2606 2607 Gr78 2600 OF79 260B 260C 260D 260E 260F -
SIXJOF4C 2611 2612 2613 2614 2615 2616 2617 2618 2619 261A 2618 261C 2610 261E 6F
02X |00F1 2621 OF6B 2623 2624 2625 2626 2627 OF7A 2629 OF78 2628 262C 2620 2R%E 26F
63X | 2630 2631 2632 2633 2634 2635 26% 267 2638 2639 263A 2638 263C 263D 263 26
64X [0DF2 2641 2642 2643 2644 2645 2646 2647 2648 2649 264A 2648 264C 264D 264E 264F
65X | 2650 2651 2652 2653 2654 2655 26% 2687 2658 2659 265A 265B 265C 205D 265 265F
66X |ODF3 2661 2662 2663 2664 2685 2666 2667 2668 2669 266A 266B 266C 265D 266E 266F
67X 12670 2671 2672 2673 %674 B %616 X711 218 2679 267A %678 267C 2670 26IE 267F
68X [00F4 2681 QFGD 2683 2684 2685 2686 2687 0F7C 2689 OFTD 2688 268C 2680 268 268F
69X [ 2690 2691 2692 2693 2694 2635 2696 2697 2699 2699 260A 2698 269C 2690 269€ 260F
BAX |0DFS 26A1 OFGF 26A3 26A4 26A5 26A6 26A7 OF7E 26A9 OFTF 26AB 26AC 26AD 26AE 26AF
6BX | 2680 2681 26B2 2683 26B4 28BS 2685 2687 2688 26B9 26BA 2688 268C 268D 268E 268F
ECX |0DF6 26C1 26C2 26C3 26C4 2605 26C8 2607 %08 2609 26CA 26CB 26CC 26CD 2CE 26CF
60X J2600 26D1 2602 2603 2604 2605 2606 2607 2608 2609 26DA 260B 260C 260D 260E 260F
6EX |0DFT 26E1 26E2 26E3 26E4 26E5 26E6 26€7 26E8 26E9 26EA 26EB 26EC 26ED 26EE 26EF

| 6FX | 26F0 26F1 26F2 26F3 26F4 26F5 26F6 26F7 2%6F8 26F) 26FA 26FB 26FC 26FD 26FE 26FF
70X J0DF8 2701 2702 2703 214 2705 2706 2707 2708 2709 270A 2708 270G 2700 270€ 270F
TnX|2ne 2an a2 a3 a4 a5 216 a7 2118 2119 27A 2118 211C 21D 27ME 21F

JTX |00F8 2721 2 28 2% A% A% A2 A8 00 A 728 210 A0 0% Q¥
TN 23 AR 78 0% A% 7% AN 2738 2139 213A 2138 213C 213D 273k ¥
TAX 100FA 2741 2142 213 214 2165 2146 047 Q48 2748 A 4B 04C 214D 24E T4F
X |50 2151 212 2153 214 2156 27156 2197 27582159 215 2758 275C 215D 275 215F
76X {00FB 2761 2762 2763 2764 2765 2766 2767 2768 2769 276A 2768 276C 276D 276E 276F
X | an a2 273 2414 2415 206 2m 278 2119 277A 2178 217C 20110 2ME 2MF |
78X 10NFG 2781 2762 2783 2784 2785 2786 2787 2788 27189 218A 2788 278G 278D 278E 278F
BXIA%0 7N AR AX A% A% A% 09 2798 2793 2794 2198 219C 2190 279E 279F |-
TAX 100FD 27A1 27A2 27A3 21M 2TAS 21A6 @TAY M 7MY 2TAA 2TAB 2TAC 2TAD 27AE 2TAF
78X [ 2780 2781 2782 2783 2784 27BS 278§ 2787 2788 2789 27BA 2188 218C 278D 27BE 276F
70X [0DFE 27Ct 27C2 27C3 27C4 21CS 27C6 .21C7 2708 27C9. 27CA 27CB 27CC 27C0 27CE 2ICF |-
70X {2700 2701 2702 2703 2704 2705 27106 2707 2708 2709 270A 2708 270G 270D 27DE 210F
JEX JOOFF 27E1 272 27E3 27E4 27E5 2TES 27E7 27E8 27E9 27EA 27EB 27EC 27ED 27EE Z7EF
TFEX [ 27F0 27F1 27F2 2TF3 2IF4 27FS 2TF6 27F7 21F8 21F8 21FA 27FB 27FC 27FD 27FE ﬂ_F_FJ

80X {0E70 OF81 OFA1 OEG3 OF90 OF91 OE06 QEOT QFB0 OEC9 OFBY OE0B QEOC OEQD OEQE OEOF
B1X {OF88 OF83 OF82 2813 (QF92 OF93 2816 2817 0F84 2819 281A 2818 281C 2610 281E 281F
82X |0E7T1 OE21 OFA3 0E23 OE24 OE25 OE26 OE27--  OFB2 0E29 OFBI OE2B OE2C 0E2D OE2E OE2F
83X JOFAS 2831 2832 2633 2834 2835 2836 28%7 2833 2639 280A 2838 283C 283D 283E 263F
84X {0E72 OF85 OFA2 2843 OF94 OFSS 2845 2847 = OFA4 2040 204A 2848 284C 204D 284E 284F
85X |OF8A OF87 2852 2853 (F96 QFS7 2856 2057 2858 2859 2854 2858 265C 2850 285E 285F
86X 10E73 261 2862 2063 2654 2065 2066 2867 2008 2060 2%6A 2868 2860 2060 286E 286F
87X | 2870 2671 2072 2873 2614 2875 2876 2877 . 2878 2879 287A 2678 287C 2870 287z 267F
88X {OE74 OEQ1 OFAS OES3 OES4 0ES5 0E% QESY OFB4 OES9 OFB5 0ESB OESC OEID OESE QESF
89X |OFSC 2801 2892 2893 2094 2695 2695 2807 2893 2000 280A 2098 289C 269D 269E 269F).
8AX JOE?S OEG1 OFA7 OEGI OEG4 0EG5 OEGS OEST 0FB§ OEG OFB7 0SB OEGC OEGD OEGE OEGF
8BX |28B0 26B1 2882 2883 2084 2835 2886 26B7 2068 2689 28BA 2088 28BC 2680 26BE 28BF
8CX {0E76 28C1 28C2 28C3 28C4 28CS 28C8. 28C7 - 2808 2809 26CA 288 28CC 28CD 28CE 28CF
80X {28D0 2801 -28D2 2803 2804 2805 2806 2807 2808 2609 28DA 2808 280C 280D 280E 280F
8EX |0E77 28E1 20E2 28E3 28E4 26ES 28E6 260E7 28E8 26E9 28EA 28EB 28EC 26ED 28EE 28EF
8FX | 28F0 28F1 26F2 26F3 28F4 20F5 28F6 28F7 288 28F9 20FA 28FB 28FC 28FD 26FE 28FF
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Table 11 (Part 4 of 6)
-State 1 of M—bitcodeword for 24125 (0, 7ﬂ) code

0 1t .2 3% 4 5 6 7 [] 9'-A_B-."CDE'F=
90X [0E78 OF89 OFC2 2903 OF98 OF99 2006 2007 OFC4 2909 290A 290B 200C 290D 200E 290F
91X {OFC8 0F8B 2012 2013 OF9A OFSB 2016 2017 2018 2919 201A 2018 291C 291D 291E 1F
92X |0ETS 2021 2922 2923 2924 2925 296 221 2928292929%292629202920292E292F-
93X {2030 2031 2032 2933 2034 2935 2036 2% 2938 2930 2094 2938 293C 2930 293F 20F
94X |0E7A 0F8D 2942 2943 OF9C OF9D 2946- 2047 2048 2049 2%4A 2048 204C 204D 24E 24F
95X [OFCA OFSF 2052 2953 OFSE OF9F 2056 2057 2958 2959 295A 2958 205C 2950 205€ 295F
95X [0E78 2961 2962 2963 2954 2965 2966 2067 2968 2069 206A 2068 296C 296D 296€ 26F|
97X | 2970 2971 2912 2973 2974 2075 2976 2917 278 079 297A 978 20IC 2970 20976 207F|
98X f0E7C 2981 2082 2983 2984 2985 2986 287 2938 2969 208A 2988 296C 298D 298E 298F
99X 12990 2991 2092 2993 2994 2995 20%6 2097 2098 2099 2994 2998 299C 2990 299 209F
GAX J0ETD 29A1 20A2 Z9A3 29A4 20A5 29A5 20A7 29A829A92_9M29A829AG29AD29AE29AF
98X {29B) 2681 2982 2983 2984 2985 29852987 2083 2989 29BA 298B 298G 298D 29BE- 29BF
90X |0E7E 29C1 20C2 2903 29C4 2905 2906 2907 . 2968 2909 20CA 29CB.29CC 290D 29CE 29CF
90X | 2900 2901 2602 2003 2004 2905 2906 2907 2308 2909 20DA 2908 2900 290D 290E 290F |
9EX |OETF 20E1 20E2 XE3 20E4 29E5 20EB X067 20EB 20E9. 20EA  XEB 29EC 20ED 20EE XEF
OFX 129F0 20F1 20F2 20F3 20F4 2F5 20F6 20F7 20F8 20F3 29FA 29FB 29FC 29FD 25FE 20FF
AOX |0EBO 0E3f OFA9. OEB3 QEB4 OE85 0E86 OES7 0FB3 . 0E89 OFBY OEBB OEBC .OEBD. OESE OESF
AIX [OFCC 2A11 2A12 2A13 2A14 2A15 2A16 2A17 2A18 2A19 2A1A 2418 2A1C 2A1D 2A1E 2AIF
A2X |OEBY OEAt OFAB OEA3 OEA4 OEAS OEAS OEA7 OFBA OEA9 OFBB OEAB OEAC OEAD OEAE OEAF| - -
A | 2030 2431 2432 2A33 2A%4 2435 2A%5 2497 2438 2A38 2A3A 2A38 2A3C 243D 2A3E 24F|
MX JOEB2 241 2A42 243 2044 2A45. 206 A7 M8 2049 2MA 2M4B 2M4C 2MD 2AdE 2A4F
ASX 12A50 2451 2AS2 2A53 2454 2A55 2456 457 2A582A592A5A2A582A502A502A5E2A5F
ABX |OEB3 2A61 2462 2A63 2AG4. 2A65 2466 2067 . 2468 2AB0 2A6A 2A6B 2A6C 2A6D 2ABE 246F
ATX | 2AT0 2471 2472 .2A73 2A74 2A75 2476 2AT1 2078 2A79 2ATA 2A7B 247C 247D 2ATE 4
ABX {0EB4 OEC1 OFAD 0EC3-0EC4 OECS 0ECS OECT 0FBC 0ECY OFBD.0ECB OECC OECD OECE QECF
ASX 12090 2A91 2A92-2A93 2004 2405 2A95 2A%Y 2A982A992A9A2A982A902A902A9E2A9‘
AAX |0EBS OEEt OFAF OEE3 OEE4 OEES OEEG OEE7 OFBE OEE9 OFBF OEEB OEEC OEED OEEE OEEF|
ABX 12AB0 2AB1 2AB2 2AB3 2AB4 2ABS 2ABG 2487 2AB8- 2ABY 2ABA. 2ABB 2ABC 2ABD 2ABE 2ABF
ACX [0EBS 2ACT 2AC2 2AC3 2ACA 2ACS -2AC6 2AC7 2AC8 2AC9 2ACA 2ACB 2ACC 2ACD 2ACE 2ACF
ADX {2AD0 2AD1 2402 2403 2AD4-2AD5 2006 2AD7 . 2AD8 2AD9 2ADA 2ADB 2ADC 2ADD 2ADE 2A0F
AEX |0EBT 2AE1 2AE2 2AE3 2AE4 2AES 2AES 2AF7 2AER 2AEQ 2AEA 2AEB 2AEC 2AED 2AEE 2AEF
AFX 12AF0 2AF1 2AF2 2AF3 2AF4 2AFS 2AFG 2AF7 2AFS 2AFQ.2AFA 2AFB 2AFC 2AFD 2AFE 2AFF
BOX {OEBS 2B1 2B02 2803 2804 2B05 2806 2807 2B08 2803 2B0A 2B0B. 280C 280D 2B0E 280F
B1X [2810 2B11 2B12 2813 2B14 2815 2816 2817 2818 2B19 2B1A 2818 2B1C 281D 2B1E 281F
B2X [OEBY 2821 2822 2823 2B2¢ 2B25 2826 2827 = 2828 2B29 2B2A 2828 2B2C 2820 2B2E 28%F
B3X {2830 2831 2832 2B33 2834 2835 2835 2B%7 2838 2839 2B3A 2838 2B3C 283D 2B3E 2B3F
BAX |OEBA 2841 2842 2B43 2844 2845 2B46 2847 2848 2849 2044 2848 2B4C 284D 2B4E 284F
B5X | 2850 2851 2B52 2853 2854 2855 2855 2857 2858-28592854\28562856-28502855285&’
86X |0EBB 2851 2852 2BS3 2B64 2865 2866 2867 = 2808 2869 286A 2B6B 286C 2BGD 2BGE 286F
B7X | 2870 2B71 2872 2873 2874 2B75 287% 871 . 2818 2879 2B7A 2878 2B7C 2870 287 2BiF
B8X J0EBC 2R81 2882 2833 2B94 2885 2836 2857  ° 2B33 2839 2B8A 2888 2BSC 288D 2B4E 28%F
BIX 289 2891 289 2893 2894 2895 2895 . 2847 2898. 2809 2B0A 2898 2B9C 2890 2BYE 28¢F
BAX |QEBD 2BA1 2BA2 2BA3 28A4 2BAS 2BAS 2BA7 2BA8 2BA9 2BAA 2BAB 2BAC 2BAD 2BAE 28AF
BBX 2850 2861 2882 2083 2884 2885 268G 2867 - 2888 2BBY 2BBA 2688 ZBBC 2880 2B8E 286F{ -
BCX {0EBE 2BC1 2802 2BC3 2BC4 2BCS 2BCS 2BO7 280828092801\28082806280028%280!’
B0X | 2800 28D1 2BD2 2803 2BD4 2805 280§ 2807 2808 2809. 28DA 280B 280C 260D 280F 280F
BEX | 0EBF 2BEt1 2BE2 2BE3 2BF4 2BES 2BEG 2BE7 28E8 2BE9 2BEA 2BEB 2BEC 28ED 2BEE 2BEF
BFX | 2BF0 2BF1 2BF2 2BF3 28F4 2BF5 2BF6 2BF7 28F8 2BF9 2BFA 2BFB 28FC 2BFD 28FE 28FF
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Table 11 (Paxt 5 of 6)

Stale 1 of 14-bit code word for 24/25 (0,7/7) code

0 1+ 2 3 4 5 6 71

. 8 9 A B C D E F

(EDO OFCT OFE! OFE2 OFDO OFD1 2006 2C07-

OFE8 OFC3 2012 2C13 OFD2 OFD3 2C16 217

C2X |0EOT 2C21 OFE3 2023 2024 2025 2026 2027

C3X | 2C30 2031 2032 2033 2034 2035 2036 2097 2038 2039 2C3A 2038 203C 2030 2C3E 0¥
C4X |OED2 OFCS 2C42 2C43 OFD4 OFDS 2C46 2C47 2048 2049 204A 2048 2CAC 2C4D 2C4E 2C4F
CSX |OFEA OFC7 2082 2053 OFD6 OFO7 2056 2057 2058 2059 2C5A 2058 2C5C 205D 205 2C5F
CoX {0ED3 2061 2062 2063 2064 2065 2066 2067 2068 2C69 2C6A 2068 2C6C 2060 206E 2C6F
C1X{2C70 2071 2C72 273 2C74 2C75 2676 2677 2078 2C79 2C7A 2078 2C7C 2070 207€ 207F
C8X |0ED4 2C81 OFES 2083 2C84 2085 2086 2C87 O0FF4 2C89 OFF5 2088 2C8C 208D 208E 208F
C9X 2090 2091 2092 2093 2084 2095 2096 2097 2098 2099 2C9A 2098 209C 209D 209E 209F
CAX |0EDS 2CA1 OFE7 2CA3 2CM 20AS 2CA6 2CAT OFF6 2CA9 OFF7 2CAB 2CAC 2CAD 2CAE 2CAF
08X {2080 2CB1 2CB2 2083 2CB4 2C85 2086 2087 2088 2089 2CBA 2088 2C8C 2CBD 20BE 2CBF
CCX |OEDS 2CCt 2CC2 20C3 20C4 2CC5 2006 2007 20C8 20C3 2CCA 2008 20CC 2CCD 20CE 2CCF
CDX |2C00 2CD1 2C02 2C03 2004 2005 2006 2007 2008 2CD9 2CDA 2008 2CDC 2C0D 2COE 2COF
CEX {0ED7 2CE1. 2CE2 2CE3 2CE4 2CES 2CE6 2CE7 2CE8 2CE9 2CEA 20EB 2CEC 2CED 2CEE 2CEF
CFX {2CF0 2CF1 2CF2 2CF3 2CF4 2CF5 20FG 2CF7 . 2CF8 2CF9 2CFA 2CFB 2CFC 2CFD 2CFE 2CFF|

© 2018 2619 2C1A 2018 2C1C 2C10 2C°E 2CHF

OFF0 2C09 OFF1 2008 2C0C 2C0D. 2C0E 200F -
OFF2 2C29 OFF3 2028 2G2C 220 2G2€ 2CoF

0ED8 OFCY 2002 2003 QFD8 OFD9 2006 2007
OFEC OFCB 2012 2013 OFDA OFDB 2016 2017

0E09 2021 2022 2023 2024, 2025 2026 2027

2030 2031 2032 2033 2034 2035 2035 2097
0EDA OFCD 2042 2043 OFDC OFDD 2046 2047

(FEE OFCF 2052 2D53 OFDE OFDF 2056 2057

0E0B 2061 2062 2063 2064 2065 2066 2067

2070 2071 2072 2073 2074 2075 2076 2017

0EDC 2081 2082 2083 2084 2085 2086 2087
2090 2091 2092 2033 2094 2035 2n% 2097
0EDD 2DAT 20A2 2DA3 20A4 20A5 20A6 20A7
2080 2081 20B2 2083 2084 20B5 2086 2087
OEDE 2DCt 20C2 20C3 20C4 20C5 2DCs 20C7

2000 2001 2002 2003 2004 2005 2006 2007

2008 2009 200A 2008 200C 200D 2D0E 2DOF
2018 2019 2D1A 2018 201C 201D 2DiE 201F
2028 2029 2D2A 2028 -202C 2020 202E 202F
2038 2038 203A 2038 203C 203D 203 20%F
2D48 2049 2D4A 2D4B 2D4C 204D 204E 2D4F
2058 2059 205A 2058 2D5C 2050 205E 205F
2068 2069 2D6A 2068 206C 2060 206E 206F
2078 2079 207A 2078 2D7C 2070 207E 207F
2088 2089 208A 2088 208C 208D 208E 208F|
2098 2099 209A 2098 2D3C 209D 209E 209F

20A8 20A9 20AA 20AB 2DAC 20AD 20AE 204F
2088 2089 20BA 2088 20BC 208D 20BE 208F
20C8 20C3 20CA 20CB 20CC 20CD 20CE 20CF
2008 2009 20DA 2008 20DC 2000 200E 2D0F

DEX {0EOF 20E1 2DE2 20E3 20E4 20E5 20ES 20E7 20E8 2DES 20EA 20EB 20EC 20ED 20EE 20EF
DFX {20F0 20F1 20F2 20F3 20F4 20FS 20F6 20F7 20F8 20F9 20FA 20FB 20FC 2DFD 20FE 20FF
EOX |OEFO OFE4 OFES 2E03 2E04 2E05 2E05 2607 QOFF8 2E09 OFF9 2E08 2E0C 2E0D 2E0E 2E0F
EIX [2E10 2E11 2612 2E13 2E14 2E15 2E16 2647 2E18 2E19 2E1A 2E1B 2EIC 2E1D 2F1E 2EMF
E2X |OEF1 2E21 OFEB 223 2E24 2€25 2E26 2627 OFFA 2E29 OFFB-2£28 2E2C 262D 2E2E 2E2F
E3X {2630 2E31 2E32 2633 2E4 2E35 2E36 2€W 2E38 2E39 2E3A 2E3B 2€3C 2630 2E3E 2E%F
E4X |OEF2 2E41 2E42 2643 2E44 2E45 246 2E47 2E48 2B49 2E4A 2E4B 264C PR4D 264E 2B4F

ESX [ 2E50 2651 2652 2E53 2€54 2685 2656 2ES7 2ES8 2ES9 2€SA 2ESB 2E5C 2ESD 2ESE 2E5F
E6X 10EF3 2€61 262 2663 2E64 2665 2EG6 2667 2668 2E6Q 2€GA 2EGB 2E6C 2E6D 2E6E 2E6F
ETX |2E20 2671 2E72 2E73 2E74 2E15 2€T6 26T 2E78 2E79 2€7A 2ETB 2E7C 2E7D 267E 2ETF
EBX |OEF4 2E81 OFED 2€83 2B84 2€85 2€8G 2687 . OFFC 2E89 OFFD 2688 2E8C 268D 268E 2E8F
ESX |2E90 2€91 2E%2 2693 2604 2695 2E96 2E97 2€38 2€99 2E9A 2E9B 2EIC 2E9D 2E9E 2E9F
EAX {OEF5 2EAY OFEF 2EA3 2EM 2EAS 2EAS 2EAT OFFE 2EAS OFFF 2EAB 2EAC 2EAD 2EAE 2EAF
EBX |2EB0 2EBY 2EB2 2683 2€B4 2EB5 2€BG 2687 2EB3 2EBY 2EBA 2EB3 2EBC 2EBD 2EBE 2EBF
ECX } 0EF6 2EC1 2EC2 2EC3 2EC4 2ECS 2ECS 26C7 2£C8 2EC9 2ECA 2ECB 2ECC 2ECD 2ECE 2ECF
E0X {2600 2ED1 2ED2 2ED3 2ED4 2ED5 2ED6 2607 2ED8 2ED9 2EDA 2ED8 2EDC 260D 2E0E 2EDF
EEX |OEF7 2EE1 2EE2 2€ES 2EE4 2EE5 2EE6 2EET 2EEB 2EEQ 2EEA 2EEB 2EEC 2EED 2EEE 2EEF
EFX | 2€FQ 2EF1 2€F2 2EF3 2EF4 2EF5 2EFG 2EF7 2EF8 2EF9 2EFA 2EFB 2EFC 2EFD 2EFE 2EFF
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Table 11 (Part. 6 of 6)

Sl d ek wn A O -
01 _2 3 4 5 6§ 7 8 9 A B ¢ D0 E Fl

QEFA 2F41 2F42 2F43 2F44 2F45 2F4G 2F4T
2FS0 2F51 2F52 2F53. OF54 2FS5 2FS6 2FS1
0EFB 2F61 2F62 2F63 2F64 2FG5 2F65 2F67
10 2FT1 2F72 2713 4 2FT5 2F16 2FTT

OEFE 2FCY 2FC2 2FC3 2FCA4 2FCS 2FCH 2FCT
2FD0 2FD1 2FD2 2FD3 2FD4 2FDS 2606 2FO7
0EFF FE1 2FE2 2FE3-OFE4 FE5 2FES 2FET’

FOX [OEFS 2FO1 2FQ2 2703 2FO4 2F05 2F06 2F07 2F08 2F09 2F0A 2F0B 2FOC 2FOD 2FOE 2FOF
FIX|2F10 2r1t 2F12 2F13 2F\4 2F15 2F16 2F17 18 2F19 2FIA 2F1B 2FIC 2FID 2FIE 2F1F|
FX [0EF9 2F21 2F22 2F23 2F24 2F25 2F26 2F%7 228 2F29-2F2A 2F2B 2F2C 2F2D 2R )
F3X 12F30 2F31 2F32 2F33 2F34- 2F35 2F36. 2F37 F38 2F39 2F3A 2F3B 2FSC 2D 2FIE 2FHF

4B 2F49 2F4A 2FAB 2FAC 2F4D 2F4E 2F4F
258 oF5 2FSA 2FSB 2FSC 2FSD 2FSE 25|

208 269 2F6A 2F6B 2FGC 2FGD 2FGE 2F6F

218 2F79. ATA 2FIB 2FIC 2F10 2FTE 2FFF

| 2F88 2FB9 2FBA 2F88 2FSC 2F3D 2FSE 2FOF| -

FBX |OEFG 278t 2FS82 2783 2FB4- 2785 2F86 2F87 :
FOX [2F°0 2F31 2F%2 2F93 2F94 2FS5 2FO6 OFS7  2FSH 2FQ 2FOA 2F9B 2F9C- 2FOD- 2FOE. 2F9F|
FAXJOEFD 2FA1 2FA2 2FA3 2FM 2FAS 2FAS 2FAT 2FAB 2FA9 2FAR 2FAB 2FAC 2FAD 2FAE 2FAF
FBX |2FB0 2FBi 2FB2 2FB3 2rB4 2FB5 2FBG 2FB7 - 2FBS 2FB9-2FBA 2FBB 2FBC 2FBD 2FBE ‘2FBF

2FC8 2FC9. 2FCA 2FCH 2FCC 2FCD 2FCE ‘2FCF
2F08-2FD9 2FDA 2FD8 2FDC 2FDD 2FOE 2FOF
2FED 2FEQ 2FEA 2FEB 2FEC 2FED OFEE 2FEF

_2FF8. 2FF) 2FFA 2FFB 9FFC 2FFD 2FFE 2FFF

2FFQ 2FF1 2FF2 2FF3 2FF4 2FFS 2FF6 X0
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Table 12 below is an encoding table for the 14-
bit encoder - when the state 82 is active. The
arrangement of Table 12 is similar to Tables 10, 11.
In Table 12, the state S2 is indicated at the top of
the table to be active. '
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Table 12 (Part 1 of 6)

State 2 of 14-bit code word for 24/25{0,7M code -
0 + 2 3 4 5 6 7 8 9 A B C D E o
00X [0970 8E1 0B21 0882 08FO OBF1 080G 0807 0830 0969 0B31 0968 0%6C 036D C.SE OO6F
301E

01X 0888 0SE3 0A4D 3013 08F2 06F3 3016 3017 092F 3013 301A 3018 301C 3010 IF
02X {0971 0B22 0823 3023 QA48 3025 30268 3027 0832 3029 0833 3028 302C 3020 302€ 302F
03X JOA4F 3031 3032 3033 3034 3035 3066 3087 3038 3039 309A 3038 303C 303D 303€ 303F
04X {0972 OBES 0ASD 3043 O0BF4 08FS. 3046 3047 034F 3049 304A 3048 304C 304D 3I04E JF
05X |0B3A O8E7 3052 3053 08F6 08F7 3056 3057 3058 3059 305A 3058 305C 3050 30SE 0SF
06X } 0973 3061 3062 3063 3064 3065 3066 3067 3068 3069 305A 3058 306C 306D 3J06E 306F
07X | 3070 3071 3072 73 3074 75 76 AT 3078 3079 307A 3078 307C 070 VE 307F
08X 0974 0B42 0B25 3083 OASB 3085 3086 3087 0834 3089 0835 3088 308C 3080 308E 306F
09X jOASF 3031 3092 3093 3034 3095 3098 3097 3098 3098 309A 3098 309G 3090 309E 309F
0AX {0975 30A1 0B27 30A3 30A4 S0A5 30AS 30A7 0836 30A9 0B37 30A8 30AC 30AD 30AE 30AF
0BX J30B0 3081 3082 30B3 30B4 3085 3086 3087 30B¢ 3089 30BA 3088 308C 30BD 30BE 30BF
0CX }0976 30CT 30G2 30C3 30C4 30C5 30C6 30C7 30C8 30C9 30CA 30CB 30CC 30CD 30GE 30CF
0DX 1 30D0 3001 3002 3003 3004 3005 3008 3007 3008 3009 3002 3008 300C 30DD 300E 30OF
0EX | 0977 30E1 30E2 30E3 30E4 30ES S0E6 30EV 30E8 30E9 30EA 30EB 30EC 30ED ‘30EE 30EF|
OFX | 30F0 30F1 30F2 30F3 30F4 30F5 30F6 30F7 J0F8 30F9 30FA 30FB S0FC 30FD 30FE 3FF

10X {0978 08E9 OQA1D 3103 08F8 08F9 3105 3107 -Q%8F 3109 310A 3108 310C 3100 AOE 3MOF
111X 10BSC 09EB 3112 3113 O8FA 08FB 3116 3117 3118 3119 311A 3118 311C 31D SUE IIF

12X 10079 3128 312 3123 Y B ¥ Y 3128 3129 312A 3128 312G 312D 3M2E 3
13X | 3130 3131 3132 313} A} B AW Y ‘3133 3139 313A 3138 313C 3130 IM3E NI
14X |0G7A 0BED 3142 3143 08FC 08FD 3146 3147 3148 3149 314A 314B 34C 3MD 314E SN4F
15X |0B3E OBEF 3152 3153 (8FE OBFF 3156 3157 3158 3159 315A 3158 N5C 315D J1SE 3M5F
16X |097B 3161 3162 3163 3164 3165 3166 3167 3168 3169 316A 316B 316C 3160 316E 316F
TX 1370 3171 3172 3173 3174 3175 3176 377 3178 3179 317A 3178 317C 3170 317E 317F
16X J097C 3181 3182 3183 3184 3185 3186 3187 3183 3189 ‘318A 3188 318C 318D J16E S¥EF
19X 131903191 3192 3193 YU 195 3% % 3198 3199 9A 9B 39C 3190 IGE NOF
1A (0970 31A1 31A2 31A3 31A4 31A5 31A5 3IAT 31A8 31A9 31AA 31AB 31AC 31AD 3JMAE J1AF
18X 3180 3181 31B2 3183 3184 3185 3186 3187 3188 31B9 31BA 3188 31BC 318D 3J1BE 31BF
1CX | 037€ 31C1 31C2 '31C3 31C4 31C5 3105 3107 31C8 3109 31CA 31CB 31CC 31CD 31CE 31CF
10X [3100 3101 3102 3103 3104 3105 3106 3107 3108 3109 310A 3108 31DC 310D 31DE 310F
1EX [ 097F 31ET 31E2 31E3 31E4 JES JEG 31E7 31E8 31E9 31EA 31EB 31EC 31ED S1EE 31EF
1FX {31F0 31F1 31F2 31F3 31F4 31F5 31F6 S1F7 31F8 31F9 31FA 31FB 31IFC 31FD 3IFE 3IFF
20X 10380 0B84 0829 3203 QA1B 3205 3206 3207 0838 3209 0839 3208 320C 3200 320E 320F
22X JOAIF 2211 3212 3213 3214 3215 16 3217 3218 3219 1A 218 R1C 3210 RAE RIF
2X 10981 3221 0828 3223 3224 825 306 37 0B3A 3229 (838 3228 3G 320 32E F

g
g
g

20X 13230 3231 3232 3233 314 N NB ¥ 3238 3239 323A 3238 323C

24X |0962 3241 3242 3243 3044 NG N6 47 3248 3249 R4A 4B UC UD UE UF
26X 3250 3251 3252 3263 3254 3266 3296 367 3258 3259 305A 3258 325C 325D Q26E Q26F
26X 0983 3261 3262 3263 3264 3265 3066 3267 368 3269 326A 3268 326C 326D 326E 326F
X |30 2n 72 T3 e &b 16 Ln 3278 3279 A 2B RIC 37D XU NIF
26X |0984 3281 0B20 3283 3284 3285 %285 %287 "0B3C 3289 0830 3288 320C 3280 20E 36F
20X 1320 3291 3292 98 NU N6 % 1% 3208 3299 329A 328 320G 300 3INVE I0F
2AX | 0985 32A1 QBOF 32A3 32A4 32A5 32AS A7 0B3E 32A9 (B3F 32AB RAC 32AD AE 32AF
26X 13280 &oB1 3282 32B3 3284 B NB5 87 3283 3289 2BA 3268 32BC 32BD BE 2BF
20X 10985 32G1 3202 3203 3204 3205 3208 3207 3208 3209 32CA 3208 32CC 320D 3°CE 32CF
20X | 3200 3201 3202 3203 304 3206 206 07 3208 3209 32DA 3208 320C 3200 320€ 320F
2EX | 0967 32E1 3262 X0E3 N0E4 NES 0BG NEV 32E8 30€9 3FA 32EB NEC 326D 32EE 32EF
2FX | 32F0 S2F1 32F2 32F3 32F4 325 N0F6 JoFT 32F9 32F9 3oFA 32FB 32FC 32FD JOFE J2FF
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Table 12 (Part 2 of 6)
State 2 of 14-bit code word for 24/25 (0,7/7) code
0 1 2 3 4 5 6 7 8 9 A 8B C D E F
30X | 0988 8301 3302 3303 3304 3305 3905 3007 3308 3309 330A 330B 330C 330D 330E 330F
31X {3310 3311 3312 3313 B/ 15 6 17 3318 3319 A BB BC PD BIE BF
32X 10989 3321 3322 3323 3324 %125 306 BY 318 329 32A 338 33C 392D IE F
33X {3330 3331 3332 3333 33Y 2035 3% By 3338 339 3134 338 333C 303D 3E SAF
34X [09BA 3341 3342 3M3 3344 345 46 37 338 349 3MA 3UB 34C 3D 3UE IUF
35X | 3350 3351 3352 3353 3354 3355 3356 57 3358 3359 305A 335B 335C 3950 335E 35F
36X {0988 3361 3352 3363 3364 3365 3366 367 3358 3369 335A 336B 336C 3350 336E 336F
7% | 3370 33711 3372 3379 397 75 06 W 378 379 TA 3378 IC 370 IME WF
38X |09BC 3381 3382 3383 3384 3385 386 3847 3388 3380 338A 3188 3380 3380 3%E 306F
30X | 2390 3391 3302 3303 3004 3005 36 N7 3398 3309 330A 3398 300C 3D 339E 336F
JAX 098D 33A1 33A2 33A3 J0A4 3345 A5 MAT 33A8 33A9 30AA 3B MAC 33AD JVAE JAF
38X |338¢ 3381 3382 3383 3984 3385 3386 387 9388 3383 3384 3388 398C 398D 39BF 38F
3CX J09BE 33C1 3302 33C3 33C4 3305 3306 337. 338 33C9 33CA 39CB 3CC 33CD 33CE 39CF
30X {3300 33D1 3302 3303 3304 3305 3306 %07 3308 3309 33DA 330B 330C 30D 390E 390F
3EX |09BF 30E1 33E2 0E3 B4 0ES 30ES ME7 . 3368 IED EA EB JEC MED 33EE SEF
| 9FX | 30F0 33F1 33F2 30F3 S0F4 39F5 OB &F7 33F8 33FQ S3FA 33FB 33FC 30F0 JOFE 33FF
40X | 0GD0 0B41 0861 OBA2 0B50 0851 3406 3407 0870 3403 0B71 3408 340C 340D 240E S4OF
41X {0BAS 0B43 3412 3413 0852 OBS3 3416 3417 18 19 UIA M1B HIC 1D MIE HiF
42X 10901 3421 OB63 3420 3424 3425 426 M7 0872 429 0B73 3428 3420 342D M2E UXF
430 | 3430 231 M2 MW UM UB UB uy 3438 3430 3404 5438 M3C HUD UIE MUIF
44X (0002 0B45 3442 3443 0BS54 0BSS 3445 3447 3448 3449 3MA 4B M4C MD MME W4F
45X {0BAA 0B47 3452 453 0BSG 0BS7 355 347 3458 3450 4SA 5B MUSC 5D 4SE MSF
46% |09D3 3461 3462 3463 3464 MBS 3465 6T 3463 3469 S4GA 346B 346C 6D S46F 4eF !
Tarx (3470 3471 3472 473 W74 U5 UT6 MU T8 T MUTA B UIC UIC MIE Nir
48X 10904 3481 0865 3483 484 3485 3486 447 0874 3480 0575 348D 348C 3430 M3E M4eF
49X 3490 3491 3492 3493 M94 M5 UX U 3408 3409 A 9B MUIC MID MIE MU9F

0876 34A9 0B77 34AB 4AC 34AD 34AE  MAF
34B3 B9 4BA 34BB 34BC 348D 34BE MBF
UG8 09 34CA CB AUCC HUCD 34CE 34CF
3408 3409 34DA 3408 340C 340D DE 34DF
JES UE9 HMEA MEB MUEC HUED M4EE MEF
UF8 34F9 JFA 34FB 34FC FD 34FE MFF

50X {0908 0849 9502 3503 058 OBS 3506 3507
51X |0BAC 0848 3512 3513 0BSA 0BSB 3516 517 3518 3513 351A 518 351C 35ID 3HIE HIF
52X [00D0 3521 %522 3523 54365 36 BY 3528 20 2A 3528 3%C 3D E I
5% | 3500 3531 3502 3533 3534 3695 5% U7 9538 3539 353A 3598 350C 3830 3L 3%F
54¢ |090A OB4D 3542 3543 OBSC 0BSD 3546 3547 548 3540 354A 354B 354C 354D 3HE 354F
S5X |ORAE OB4F 3552 3553 OBSE OBSF 3556 557 . 558 3560 355A 3558 355C 3650 5SE 365F
56X |09DB 3561 3662 3563 G664 3565 3565 667 9588 3960 356A 356B 396C 396D 36E %6F
57 {3570 571 3572 3573 %574 375 %56 M 3578 3579 357A 3578 957 570 E 7F
SX |00C 3531 3582 3589 3534 3565 3586 3557 3583 3569 358A 350B 356C 358D ISBE 386F
50X | 3500 2501 3502 3509 3504 3505 3606 BT . 358 3599 30A $50B 359C 359D I 36GF
SAX [090D 35A1 3542 35A3 35A4 36A5 35A A7 35AB S5AQ 35AA 35AB 35AC 35AD 3SAE 35AF
5BX {3580 3581 35B2 583 35B4 3985 3686 3967 35BS 3589 39BA 3588 35BC 98D IBE 356F
5CX |090E 35C1 35C2 35C3 3504 3505 605 8507 3508 3509 35CA 35CB 35CC 5CD I5CE 3CF
50X [3500 3501 3502 3503 3504 3505 3506 507 3508 35D9 350A 3508 350C 3500 350E 360
SEX |0GOF 35E1 3SE2 5E3 G6EA ES %ES HE7 56 3SEQ I5EA 5EB ISEC 5ED EE SGEF
SFX |35F0 35F1 35F2 3573 35F4 55 SGF6 3577 35°B 35F0 35FA SSFB SSFC 35FD 35FE 3SFF

3508 3500 350A 3508 350C 3500 350E 350F |
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Table 12 .(Part 3 of 6)

Statezof14-bncodewordfor24lzs {0.77) code -

0 1 2 3 4 §5 6 ¢ __ 8 9 A B C O E F
60X [09F0 0BA4 0B69 3603 3604 3605 3606 607 0878 %09 0B79 .3608 360C 3600 J60E 360F B
61X {3610 3611 9612 3613 36M 3615 3616 BT I8 19 1A 1B IC 1D JIE HBIF
62X |09F1 3621 0B6B 362 364 3625 3626 Y 0B7A 3620, 0678 3628 362C 3620 2 %6F
63X {3630 3631 3632 3633 M 3635 3636, %Y 3638 339 363A 338 363C 330 I 6%
64X | 09F2 3641 3642 3643 36M4 3645 3646 3647 348 9649 I64A 3648 36IC 364D 364E 364F
65X |3650 3651 3652 3653 3654 3655 5 T 3658 350 365A 3658 I65C 650 I6SE I65F
66X |09F3 3651 3662 3663 3654 3665 3666 3657 3650 3669 366A 3658° 366C 3660 366E 366F
67X [ 3670 3671 3672 3673 3674 375 3676 WM . 3678 3679 37A 3678 %IC %D WIE WF|
68X {09F4 3681 OBSD 3683 3684 3685 3686 %87  0B7C 3689 0B7D 3698 36C 368D 6GE 366F
60X [3690 3691 3692 3693 3634 3635 3% 3697 3698 3639 69A 9B 369C 369D 6GE 60|
6AX | 09F5 .36A1 OBGF 36A3 36A4 30AS 36A5 36A7  (OBTE 35A9 OBTF 36AB 6AC 36AD 36AE. 36AF
6BX [3680 3681 3682 3683 3684 36BS 3686 %67 3688 3689 36BA 3GBB 36BC 368D 36BE 6BF|
6CX | 095 3601 3C2 36C3 36C4 3605 %06 3607  36C8 3608 30A 3CB 36CC 36CD 36CE 36CF |-
60X |3600 3601 36D2 3603 3604 3605 3606 %607 3608 3609 36DA %608 360C 360D 3B0E 60F| -
BEX [09F7 36E1 36E2 36E3 36E4 ES 6EG E7 - 36EM.36EQ S6EA 36EB 6EC 6ED BEE HEF|:
BFX | 36F0 36F1 36F2 36F3 36Fd 36FS 36F6 36F7.  30FB 36F0 36FA 36FB 3BFC 36FD 36FE %6FF
70X 00F8 3701 3702 3703 G704 3705 3706 9707 3703 3709 370A ‘3708 370C 3700 S70F 370F
TIX |30 STH 372 NS T4 NS STiE 91 378 3719 37T1A ATB 3TC STID STIE SNF
TX100F0 3721 S22 A28 WM. NS NBH WA NB 20 32A 7B A ND WE GF
73X [a7%0 9131 W2 W WU U 7% -9 3738 3130 373A- 3738 373C 313D 73E INF| -
74X |09FA 3741 3742 3143 ST 45 348 4 3148 3149 A1 374B 374C 314D 3T4E 14F|
15X |3750 3751 3752 3753 TS S5 375 7St 3758 37159 375A 3158.375C 975D 375E 375F
76X |09F8 3761 3762 3763 364 3765 3166 3167 3768 3769 376A 4768.376C 376D 376E 976F
TIX [3770 31Tt 3T2 M3 ST A5 MG ST 3T8 3M9 3TIA 3718 S1IC 3D 3ME IMF
76X |0SFC 3781 3782 3783 3784 3785 3186 3787 3768 3789 378A 378B 378G 378D 376E 37F
70X | 3790 3791 9762 3798 SIM % MG MW 9793 3799 379A $79B- 879C 3790 MGE ANF
TAX |0SFO S7AL 37A2 37A3 3TAA 3TAS 37AG TAT  GTAS 3TAQ 3TAA 37AB.3TAC S7TAD 3TAE 3IAF| -
78X | 3780 3781 3782 3783 3TB4 37BS I7BG STBT  47B4 37BY 37BA 47BB 97BC 37BD I7BE ITBF| -
70X |OSFE $7Ct 3702 37C3 -37C4 3705 37C5 31CT  37C8-37C9 37CA 37CB 37CC 37CD 37CE 31CF
70X (3700 3701 3702 3703 3704 DS 06 JO7 3708 3709 370A 3708 370C 370D. 3TE I7OF
7EX |OSFF ‘STEN $7E2 37€3 3764 31ES WEG ET  S7ER -37E9 3TEA I7EG STEC HED IEE 37EF
7FX | 37F0 71 37F2 37F3 3TF4 SIFS. J1F6 1F7 - 3TF8 3TF9 3TFA JIFB SIFC NFD IIFE 3TFF|
80X [0A70 0881 OBAT 0BC2 0B90 0B91 0B16 0B17 . 0860 3809 0BB1 3608 360C 360D 360E I60F
81X |0BCS 0883 3812 3813 0BG2 0BS3 3816 3817 3618 3819 381A 318 3BIC 381D IBIE I6IF
82X |OATS 3821 0BAY 32 3824 3825 326 37 - 0BB2 329 0BBI 3428 32C 382D GKE AF
83X 9830 3831 3632 333 3834 3835 383 B 36983899 3834 3838 38IC 383D 389E 3%F
84X J0AT2 0885 3842 343 0BO4 0BOS 3346 3847 3848 343 3B4A. 348 384C 384D 3B4E 384F
85X J0BCA 0B87 3852 3853 (B9 0BS7 3856 3857 3858 3859 3054 3858 365C 385D 365E 365F
86X [0A73 3661 9862 3063 3064 3065 3066 67 3065 3869 384 368 306C 306D 396E 36F
GTX |3670° 3671 3072 373 3074 W15 W6 MWW %78 379 47A 3478 38IC W7D WIE MF
88X {0A74 3881 0BAS 3880 3834 3885 3086 387  0BB4 3889 0885 3868 306C 389D 3BGE 386F
80X | 3800 2891 3602 3093 3604 3605 3396 %97 3899 3899° 3594 3398 %89C 309D 39E 389F
BAX [0ATS 984T 0BA7 38A3 38A4.38AS 3846 S8A7. - 0BBG 38A9.0BG7 38AB 36AC 30AD 3AE 3AF
88X {3980 3381 3082 3983 3064 3085 3886 3867  39B8. 3389 39BA-3688 $9BC 388D 38BE 3BF
8CX (076 33C1 38C2 33C3.38C4 36C5 3306 %8C7  38C8 3609 36CA 33CB 38CC 38CD 38CE 3ACF| .
80X {3800 3801 3802 $8D3 3804 38D5 36D6 3807 . 3808 3309 33DA 3408 33DC 380D 38DE 380F :
BEX |OA77. 36E1 30E2 3963 96E4 S6ES E6-E7  30E8 30E9 3EA IOEB 30EC J8ED 6EE 3BEF|
8FX | 38F0 38F1 36F2 39F3 3GF4 39F5 39F6 30F7 38FB 36F9 36FA. aara 3FC D FE S0FF
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Table 12 (Part 4 of 6)
State 2 of 14-bit code word for 24/25 (0,7/7) cod
¢ 1 2 3 4 5 6 1 8.9 A B C D E F
00X 0A78 0B89S 3002 3003 0898 0BSS 3006 3907 3008 3009 390A 3908 390C 3900 390E 390F| -
91X {0BCC 0BAB 3912 3913 0BOA (B38 3916 3917 3918 3919 391A 391B 381C 391D ME J9F
X {0A79 3921 3922 3923 3924 3925 3926 39U 3928 3929 3924 3928 302C 3920 3NE 9F
93X {3030 3931 3032 3033 3934 3935 3% W 39383939393A3938393Q3930393E393F
04X {0ATA 0BSD 3942 3943 0BIC 0BID 346 3947 3048 3049 304A 3948 304C 304D 304E JF
95X |08CE 0BSF 3952 3953 OBSE 0BOF 3956 3957 3959 3950 395A 3958 305C 395D 395E 395F
96X J0A78 3061 3962 3963 3964 3965 3%66 %67 3969 3969 396A 3068 396C 396D 396E 396F
o7X 13970 3971 3072 3973 3974 3975 3976 3971 3978 3979 397A 3978 397C 397D 397 97F
08X |0A7C 3981 2082 3983 2084 3985 3986 3087 - 3988 3989 308A 3988 396C 3980 398E 306F
99% 13990 3991 3992 3093 3994 3995 39%6 3997 3998 3999399A3_995 309C 399D 39%9E INF
0AX 0ATD 30A1 30A2 39A3 3J0A4 39A5 30AS 0AY 3044 39A9 39AA 30AB 39AC 30AD 39AE 30AF
98X | 3980 30Bt 3982 3983 3984 3985 39686 3987 3988 3989 39BA 3988 398C 398D 39BE 39BF
9CX {0ATE 39C1 3902 3903 39C4 3905 39C6 39C7 498 3909 39CA 39CB 39CC 39CO 39CE 3CF
90X |39D0 309D1 3902 39D3 39D4 3905 3906 397 3908 39D9 39DA 3908 390C 390D 39DE 390F
OEX |OATF 39E1 39E2 39E3 394 39E5 39E6 30E7 30E8 39E9 30EA 39EB 3J9EC 39ED 39EE 39EF
OFX |39F0 39F1 39F2 30F3 39F4 39F5 39F6 30F7 30F8 30F9 30FA 30FB 39FC 39FD 39FE 3OFF
AOX |0ABG OBC4 0BA9 3A03 3A04 3AGS 3A06 3A07 0888 3A09 0BBY 3A0B JAOC 3A0D 3A0E AOF
AIX [3A10 3A11 3A12 JA13 3A14 3A15 JAI6 3AT7 3A18 3A19 JATA 3JAIB 3AIC 3AID 3AIE 3AF
A2X | 0AB1 3A21 0BAB 3A23 3A24 3A25 3A26 327 0BBA 3A20 0BBB 3A28 3A2C 3A20 3A2E 3AF
AX |3A30 3A31 3A32 3A33 A 3AF B RN 3A%8 3A39 3A3A 3A38 3A3C 3A3D JAE 3AF
ASX 10AB2 3A41 3A42 3A43 3A44 3A45 A4S A4T . 3A48 3MY JA4A JALB 3A4C MDD IME MF
ASX |3A50 3AS1 3A52 3A5S3 3AS4 3ASS 3ASG A7 3A58 3A59 JASA 3ASB 3ASC 3ASD 3JASE 3ASF
AGX | 0AB3 3AB1 3A62 3A63 3A64 3AGS 3ASS 3A67 3468 3AS0 3AGA 3A6B 3AGC 3AGD 3AGE 3AGF
ATX |3AT0 3A71 3A72 3AT3 3AT4 3ATS 3AT6 3ATT - 3A78 3A79 3ATA 3ATB 3ATC JATD 3ATE 3ATF
ASX |0AB4 3A81 0BAD 3A83 3A34 3A85 3A85 3A87 088C 3AB9 OBBD 3AR8 3ABC 348D 3JABE JASF
A9X 13A90 3A91 3A92 3A93 3A94 3A%H A% 3AW 3A98 3A99 3A9A 3A9B 3AGC 3A9D JAE 3A%F
AMXJ0ABS 3AAT OBAF 3AA3 3AA¢ 3AAS 3AAS 3AAT 0BBE 3AA9 OBBF 3AAB 3AAC 3AAD SAAE 3AAF
ABX |3AB0 3AB1 3AB2 .3AB3 3AB4 3ABS 3AB6 3AB7 JABS 3AB9 3ABA 3ABB 3ABC 3ABD 3ABE 3ABF
ACX [0ABG 3ACT 3AC2 3AC3 3ACH JACS 3ACE 3ACT 3ACS 3ACS 3ACA 3ACB 3ACC 3ACD 3ACE 3ACF
ADX [3AD0 3ADY 3AD2 3AD3 3AD4 3ADS 3ADS 3AD7 3AD3 3AD9 JADA 3ADB 3ADC 3ADD 3ADE JADF
AEX |0AB? 3AET 3AE2 3AE3 3AE4 SAES 3AEG 3AE7 3AES JAEQ JAFA 3AEB JAEC JAED 3JAEE 3AEF
AFX J3AFD 3AF] 3AF2 3AF3 3AF4 3AF5 3AFG 3AF7 3AF8 3AFS 3AFA 3AFB 3AFC 3AFD JAFE SAFF
B0X |0ABS 3801 3802 3803 38504 3B05 3806 3807 3808 3B09 3B0A 380B 380C 380D 3BOE 380F
81X | 3810 3811 3812 3813 3B14 3B15 3816 3817 4B18 3819 3B1A 3B1B 3B1C 3B1D- 3BIE IBIF
82¢ |0AB9 3821 3822 3823 3B24 3825 3826 IBY . 8B28 8B29 3B2A 3828 382C 382D 382E 3B2F

BIX |3B30 3831 3832 B33 9BY 38% 36% IBY 3838 3830 SB9A IB3B 36IC IBID IIE S8F
BX [0ABA 3841 3B@2 3B43 SB4 B4S 3546 3847 3848 B9 IB4A 3B4B 3BAC BID IBE IBUF
B5X |3850 9851 3852 3853 3854 3855 3856 %B57 3858 3850 IB5A 3658 38C 3BSD IBSE B
3863 3869 3BGA 3868 386C 386D IBGE 986
467A 3678 367C 3B70 ‘3BTE B7F
4888 3849 3BeA 3898 JB6C 388D IBSE 384F
3893 3899 3BOA 3898 389C 389D IBE IBGF
38A8 38A9 38AA 3BAB 3BAC 3BAD IBAE 3BAF
. $8B5 3889 38BA 3888.366C 3BBD IBBE 386
3C7 98 3809 3BCA S8CB IBCC 380D BCE $8CF
307 3808 3809 360A 3608 380C 380D 3BDE 380F
%7 3BE8 38E9 SBEA 3BEB IBEC IBED IBEE J6EF
38F7  3BF8 38F9 3BFA 3BFB 3BFC 3BFD S6FE I6FF

g
%
-3

-
BEY!

PP ET

5
;
g
g
5]
REEE
9888828

3
B0X 13800 3801 3802 3803 3BD4
BEX |0ABF 3BE1 3BE2 3BE3 3BE4
BFX | 3BF0 3BF1 3BF2 3BF3 3BF4
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3
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'.l‘able 12 (Part 5 of 6)

State 20f 14-bntoodewordfor24125 (07mcode :
0 1 2 3 4 5 6 1 8- 9 A B C D E F|
| cox [3AD0 GBC1 OBET 0BE2 080D 0BDT 9006 900 - 0BFO 9CW9 GBFT 3008 4CUC 9000 JO0E 3COF
C1X |0BE8 0BC3 3C12 3C13 0BD2 0BD3 3C16. 317~ - 3C18 3C19 SC1A 3C1B IGIC-3CID SCIE ICIF
C2X |0ADY 3G21 QBE3 3C23 3G2d-3C25 3C26 327 - (B2 3G29 (BF3 3C28.3C2C 3C20. 3C2€ -302F
C3X 13030 3C31 3C3 3C33 3CH4. 3C35°3C36 33 9C38-3C39 3C3A 3C3B 3C3C 3030 3CIE 3C3F|
CAX |0AD2 0BCS 3C42 SCA3 0BD4 0BD5 3C46 3C47 3048 -3C49 3CAA 3CIB 3CAC 3C4D 3C4E 3CHF
CSX |0BEA OBC7 3052 3C53 0BDG 0BD7 3C% 3C57 3058 3CS9 3C5A 3058 3CSC 305D 3CSE 3C5F
CEX |0AD3 3061 3052 3063 3064 3085 3065 367 3068 3059 $C8A 306B 3CSC ICED IC6E 3C6F
C7X {3C70 3C71° 3G72 3C73 3C74 3C75 3C76 3C7T 3078 3G9 3C7A 3C78 3C7C IC70 3C7E CWF
C8X JOAD4 3C81 O0BES 3CH3 384 385 3C85 37 OBF4 3089 0BFS 3088 .3C8C 380 3C6E 3CHF
COX 13090 3001 3092 3C93 3034 30% 30% 3097 3098 399 3C9A 3098 3CHC 309D 309E 30
CAX 0ADS 3CAY 0BET 3CA3 3CA4 3CAS SCAG 3CA7  OBFG 3CAS 0BF7 3CAB 3CAC 3CAD 3CAE 3CAF
GBX {380 308! 3092 3CB3 3CB4 3CBS 3CB6 3CB7 - 3CB3 3CBY 30BA 3C8A 3CBC 3CBO 3CBE 3CBF
COX |3CD0 3C01 3002 3CD3 3C04 3CO5 3006 07 . - 3008 3009 3CDA 3CUB 3C0C 3COD 3CDE 3COF
CEX [0AD? 3CE) 3CE2 ACE3 3CE4 ‘3CE5 3CE6 9CE7 .- 3CEB 3CE9 3CEA 3CEB 3CEC 3CED ACEE 3CFF
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Table 12 (Part 6 of €)

State 2 of 14-bit code word for 24/25 (0,7/7) code

0 1 2 8 4 &5 6 17

8 9 A B C D E F

OAFS 3F01 OF02 SF03 SFO4 SFO5 OFOB 9FO7

JF10 3F11 3F12 SF13 SFM4 3F1S 3F16 3F1T

0AF9 3F21 3F22 3F23 324 3F25 3F SF27
3F30 3F31 3FX JF3S 3FY OF35 OFI6 3FY7
OAFA 3F41 3F42 3F43 3F44 3F5 346 T
3F50- 3F51 .3F52 3FS3 3FS4 3FSS IFSE 3FS7
OAFB 3F61 3F62 3FG3 3F64 3FE5 AFS6. 3F67
3F70 3FTt 3FT2 IFT3 3F4 IFTS 3FT6 IFTT

OAFG 3F8t 3F82 3F83 3F84 3FE5 SF86 3FET -

JF90 3F91 P92 IF9Y IFH I M YT
OAFD 3FA1 3FA2 3FA3 3FM 3FAS OFAS SFAT
3FB0 3FBt 3FB2 3FB3 3FB4 3FBS 3FBG 3FB7
OAFE 3FCT 3FC2 3FC3 FC4 3rCS 3FCS 3FCT
3FD0 3FD1 3FD2 3FD3 3FD4 3F0S 3FD6 SFO7
OAFF 3FEt 3FE2 3FE3 OFE4 3FES SFEG 3FE7

9FFO 3FF1 3FF2 OFF3 3FF4 3FF5 _3FF5 3FF7

3F08 3F09 3FOA SFUB 3FOC 3FOD 3FOE 3FOF
3F18 3F19 SF1A 3FIB 3IFIC 3FID IFIE IFIF
328 3F29 IF2A 3F2B 3F2C. 3F20 IF2E IFF
3F38 3F39 3F3A 3F3B 3F3C IF3D 3FIE IRIF
3F48 3F49 3F4A 3F4B 3F4C 3F4D 3F4E IF4F
3FS8 3F59 3FSA JFSB IFSC IFSO 3FSE 3FSF
3F68 3F69 3F6A 3F6B 3F6C IFGD 3FGE IFEF
IF78 3F78 3FTA 3FT8 IFIC IF7D 3FTE IFIF
3F88 3FB9 3FBA 3FBB 3FSC 3F8D 3FBE 3FSF
398 3F99 3F9A 3FB IFSC 3FOD IFSE IF9F
3FA8 3FA9 3FAA 3FAB JFAC 3FAD 3FAE SFAF
3FB3 3FBI 3FBA 3FBB 3IFBC 3FBD 3IFBE 3FBF
3FC8. 3FCS 3FCA 3rCB 3FCC 3FCD 3FCE SFCF
308 3FD9 3FDA 3FDB 3FDC 3FDD 3FOE 3FOF
3FE8 3FE9 SFEA IFEB 3FEC 3FED 3FEE 3FEF
3FF8 3FF9 3FFA 3FFB 3FFC SFFD 3FFE 3FFF
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The various constraints on run 1length limits,
Hamming weight are - integrated into the encoding and
decoding used. The “i” constraint directly affects the
delay of decisions in the Viterbi 'allg'qrithm and also
influences the 1ength of error pr:opagatic')n',' and the.
“in constralnt is kept as short as possible. The wko
constra:.nt is also kept short. The encoder 202 and

- decoder 208 are state driven and all of the code words

are carefully chosen such 'that ~the state- can " be
determined by the four leadlng bits of a 14 bit

' codeword as shown in Table 8.

The m bit data word is -s'epjara'teld into two
interleaved s'equenc_e'. of p=12 and g=12 bits. . The
sequence of p bits is mapped ii*_ito'a u=11 bit codeword
and a sequence of q bits is mapped into a.v = 14 bit
codeword. Since 27 codewords are needed for a p bit

sequence, and 29 codewords are needed for a q bit

sequence, the conditions 2F < N, and 29 < N, for the

numpber of bits N in the codewords must be met. An
integer “t” is then found experimentally that

satisfies the conditions 2° < |[N*t] and [2%t] < N,
simultaneously. This arrangement ensures that the
codewords can be divided into groups corrésponding to
the state numbers. '

The encoding process of mapping m bits of data
into n bits of the codewords can be done as follows:

1. Break the m-bit pattern into two patterns of p
bits and g bits.

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

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

The decoding process can be done as follows:

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

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

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

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

With m=24, n=25, k=7, i=7, w=9, the wvalues p=12,
g=12, u=11l, v=14 are selected.” There are then 1,484
eleven bit code words and 13,484 fourteen bit code
words possible. If t is selected to be 3, then 2° = 212
= 4096 and (N *t) = 4452 and (2%t) = (2"%3) = 12288
and N, = 13484 and the inequality conditions above are
met. As there are more than enough 14 bit codewords,
codewords are chosen so that each state can be
determined with a minimal -number of bits of the
codeword as shown in Table 1.

By employing the method of mapping a data word
directly into a code word, the amount of logic in the
encoder and decoder can be kept low. This method is
able to encode a majority of the data words. 1In the
encoder, 12 bit data words are encoded into 11 bit
code words and 14 bit code words alternately. To
encode a 12 bit data word into an 11 bit code word,
the least significant 11 bits are entered into a
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codeword tester CT-A which- checks if “the 11 Dbit

pattern already satisfies the required conmstraints.
If the constraints are satisfied, the 11 bit word is’

shifted out as the code word. - The state for the next
code word is determined by the most sigqificant bit of
the data word. If the bit is a ™“0”, the next state
will be S1. If the bit is a “1”, the ﬁext state will
be S2. By exhaustive search, there are 1484 11 bit
patterns that satisfy the constraints. Of the 4096
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..

To encode a 12 bit data woxrd into a .14 bit code
word, two bits are attached to the 12 bit word as the
most significant bits, and the vélue_of these two bits

depends on the. state indicated by the previous code

word mapping. The values 11, 10, and 01 are chosen
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
constraints for states S2, S1 and SO respectively.
Since each state needs 4096 patterns, there are 368,
632 and 628 remaining patterns for states S2, S1 and
S0 respectively. There are 2824 14-bit patterns that

start with 00 available. The Boolean-}ogic that maps.

these remaining patterns can be found in equations
with terms Ha to ﬁf;'Ja to Jh and Ka to Kh.

The decoders are constructed similarly. By using
code pattern testers, about 86% of the code patterns
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can be encodedjgﬁd decoded simply by Eﬁé code testers.
Only about 14% of the patterns require the more
complex Boolean logic in the decoders.

The system (150) for communicating digital data
through a communication channel (152) comprises . an -
encoding system (154) adapted to receive first (156)
and second (158) 12 bit sequences of the data. The
encoding (154) generates an 11 bit first codeword
(160) and state variables SO0 (162), S1 (164), 82 (166)
as functions of the first sequence (156). = The
encoding system (154) generates a 14 bit second
codeword (168) as a function of the second sequence
(158) and the state variables (162, 164, 166). A
modulator (170) receives the first and second
codewords (160, 168) and couples first and second
modulated codewords (172, 174) to the. communication
channel (152). A receiver (179) includes a demodulator
(176) that receives first and second modulated
codewords (172, 174) from the communication channel
(152) .  The demodulator (176) generates first and
second demodulated 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)
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
variables (186, 188, 190). _

‘The first and second codewords (160, 168)
together form a 25 bit codeword. The encoding system
(154) limits runs of zeros by encoding the 25 bit
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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
weight w=9. ' o '

The dedoding SYStem (182) comprises code pattern:
testers (194, 196) that decode séquencés”that meet the
nk", wim and "w" constraints. The deébding system-
(182) can be a Viterbi detector. The démodulator (176)
can generate a local oscillator (177) output
synchronized with the modulated first and second
codewords (172, 174). The demcdulator (176) can
generate the first and second demodulated codewords -
(178,_180)ras a function of the local oscillator (177)
output. ' ' R ' N

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
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. |

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
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
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indicated by tﬁé;-‘broad general meaning'-':"éaf 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
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,
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
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
encoders or decoders can be partitioned or overlap.
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WHAT IS CLAIMED IS: |

1. An encoding system for encoding digital data for
transmission = through a communication channel,

comprising: _ _

a first encoder adapted to receive a first
sequence of 12 bits of data aﬁd generating a
first codeword of 11 Dbits and state

- variables as - a function"bf the first
‘sequence; and
a second encoder adapted to receive a second
sequence of 12 bits of data and the state
variables and generating a-:s_econd codeword
of 14 bits as a function of the second
sequence and the state variables,'the state
variables being represented by four or fewer
bits of the second co_deword;-,_" the first and
second codewords together fbrming' a 25 bit
codeword, the encoder limiting runs of zeros
by encoding the 25 bit codeWord with a run
length limit k=7.

2. The encoding system of Claim 1, further
comprising:
code pattern testers coupled to the first and
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
comprising:

a modulator receiving the first and second

codewords and adapted to couple first and

AN
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seco g . modulated codefiords to the

communication channel.

4. The encoding system of Claim 1 wherein the first
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.

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

(a) receiving a. first sequence of 12 bits of
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
data and the state variables at a second
encoder;

- (d) generatirig a second codeword of 14 bits as a
function of the second sequence and the
state variables, the state variables being
represented by four or fewer bits in the
second codeword; and

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

(f) setting a run length limit k=7 in the first
and second encoders on the 25 bit codeword

to limit runs of zeros.

* c L M S *
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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-decod{hg system for 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. genexrate a second decoded 12 bit sequence,
the first: and second decoded 12 bits
sequences together forming a decoded 24 bit

0N 0 A

sequence of data.
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9. . The decoding system of Claim 8, further
comprising: _
code pattern testers coupled to the first and
second decoders, the code pattern testers
decoding most sequences based on a pattern
shorter than full decdding of the sequence.

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

a demodulator adapted to receive a modulated 25
bit codeword from a communication channel,
the demodulator demodulating the 25 bit
codeword and providing the first and second

portions.

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

(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
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 generaf:ing a first decoded 12
bit sequence, and generating decoded state
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-

R

e
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(e) generating a second decoded 12 bit sequence
in the second decoder, the first and second
decoded 12 bits sequences_togéther forming a
decoded 24 bit sequence of déﬁg.

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.

13. A magnetic disc drive, comprising:
a magnetic disc; '
a write transducer coupled to the magnetic disc;
a read transducer coupled to the mégnetic disc;
a decoding system as set forth in claim 8
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
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;

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

means for generating state variables as a
function of four or fewer bits of the first
portion; and |

a second decoder vreceiving the 11 bit second
portion and the state variables, the second

[T
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decodé generating a second decoded 12 bit
sequehée,' the first and second decoded 12
bits sequences together forming a decoded 24
bit sequence of data. |

15. An encoding system for encoding digital data for
transmission through a communication channel,
comprising:

a first encoder adapted to receive a first
seguence of 12 bits of data and generating a
first codeword of 11 bits as a function of
the first sequence;

a second encoder adapted to receive a second
sequence of 12 bits of data and generating a
second codeword of 14 bits as a function of
the second sequence and as a function of
state irar_.iab_les; the .first and second
codewords together forming a 25 bit
codeword, the encoder limiting errors by
encoding the 25 bit codeword with a run
length limit k=7 and

means for generating the state variables as a
function of the £first sequence and for
coupling the state variable to the second
encoder, the state variables being
represented by four or fewer bits of the
second codeword.

T




