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Device for encoding n-bit source words into corresponding m-bit channel words and decoding 

m-bit channel words into corresponding n-bit source words. 

The invention relates to a device for encoding a stream of databits of a binary 

source signal into a stream of databits of a binary channel signal, wherein the stream ~f 

databits of the source signal is divided into n-bit source words, which device comprises 

converting means conceived to convert said n-bit source words into corresponding m-bit 

5 channel words in accordance with a conversion of the parity preserve type, where m and n are 

integers, with m>n~ 

The invention also relates to a method of encoding a stream of databits of a 

binary source signal into a stream of databits of a binary channel signal, wherein the stream of 

databits of the source signal is divided into n-bit source words, said source words being· 

10 converted into corresponding m-bit channel words in accordance with a conversion of the 

parity preserve type, where m and n are integers, with m>n. 

, The invention further relates to a binary channel signal comprising a stream of 

databits, converted from a binary source signal comprising a stream of databits, wherein the 

stream of databits of the source signal comprises n-bit source words, the channel signal 

15 comprising m•bit channel words, each one of said m-bit channel words corresponding to one 

of said n-bit source words in accordance with a conversion of the parity preserve type, where 

m and n are integers, with m>n. 

The invention further relates to a record carrier comprising a binary channel 

signal comprising a stream of databits, converted from a binary source signal comprising a 

::?.O stream of databits, wherein the stream of databits of the source signal comprises n-bit source 

words. the channel signal comprising m-bit channel words, each one of said m-bit channel 

words corresponding to one of said n-bit source words in accordance with a conversion of the 

parity preserve type, where m and n are integers, with m>n. 

") -_, 
The invention further relates to a device for decoding a stream of databits of a 

binary channel signal into a stream of databits of a binary source signal, wherein the stream of 

databits of the channel signal is divided into m-bit channel words, which device comprises 

deconverting means conceived to deconvert said m-bit channel words into corresponding n-bit 

source words in accordance with a deconversion of the parity preserve type, where m and n are 

integers, with m>n. 
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An encoding device and a decoding device mentioned in the foregoing are 

known from USP 5,477.222 (PHN 14448). The document discloses a device for encoding a 

5 stream of databits of a binary source signal into a stream of databits of a binary channel signal. 

satisfying a (I. 7) runlength constraint. This means that; in a serial datastream of the channel 

signal, minimally one 'zero' and maximally seven 'zeroes' are preSent between two consecutive 

'ones' in the channel signal. The de\iice further realizes a minimiZation of the repeated minimum 

transition runlength. 

10 In this respect it should be noted that. normally. an additionalprecoding step, 

such as a lT precoding, is applied to the (1,7) constrained sequence, resulting in a runlength­

limited sequence with a minimum runlength of 2 and a maximum runlength of 8. 

The·known conversion is parity preserving (PP). ·'Parity preserving' means that 

the parity of the n-bit source words to be converted equals the parity, after modulo-2.;addition, 

15 of the corresponding m-bit channel words in which they are converted. As a result, the 

encoding device as claimed does not influence the polarity of the signal~ 

As the conversion is·parity preserving, DC-control can be applied by inserting 

DC-control bits in the datastream of the source words, Which is more efficient than the 

insertion of extra bits in the channel bitstream. the so-called· merging bits. DC-control implies 

20 the reduction of the power of the channel bit stream near zero frequency. The spectral notch at 

DC allows retrieval of the threshold level from the detected wavefonn. Which is essential for 

detection and timing-recovery with the PLL. 

In this PP channel code, no additional DC-control is present in order to further 

reduce the power of the channel bit stream near zero frequency, or to reduce the overhead for 

25 DC-control by reduction of the number of parity preserve DC..;control bits. 

;,y It is an object of the invention to provide an improved device for encoding n-bit 

source words into corresponding m-bit channel words. in which extra DC-control is possible. 

30 · The device in accordance With the invention is characterized in that the device 

further comprises control means for carrying out DC-control on said binary channel signal by 

introducing a freedom of choice in the source-to-channel conversion. 

The invention is based on the recognition that DC-control will be made possible 

by introducing an appropriate freedom of choice in the source-to-channel mapping. Therefore, 
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two options in the choice for some particular source-to-channel conversions are created. Both 

options are different in one extra 'l' in the channel bitstream in NRZl-~otation, i.e. the 

difference is one extra transition in the channel bitstream. Due to this extra transition, the so­

ca1led running-digital sum (RDS) value can be kept within certain bounds. This kind of DC-

5 control will be refefred to as stochastic DC-control. 

In the parity preserve channel code, already mentioned in USP 5,477 ,222, 

DC-control is also perfonned by·limiting the RDS within certain bounds. The main ~fference 

with the known parity preserve channel code is that this code needs extra bits, the so-called 

parity preserve bits, before the channel encoding operation in order to control the RDS value. 

10 In this invention, the RDS value can also be controlled be introducing a freedom of choice in 

the source-to-channel mapping with double options. In order to maintain the same ~ount of 

DC-control. fewer extra bits can be used, allowing a higher capacity of the record carrier with 

signals encoded in accordance with the presented code stored on it. 

The device in accordance with the invention is also characterized in that 'the 

15 device further comprises control means conceived to minimize the repeated minimum . 

transition runlength on said binary channel signal by introducing a freedom of choice in the 

source-to-channel conversion. 

The invention is based on the recognition that in encoding in accordance with · 

the known encoding device, relatively long sequences comprising only the minimum transition 

:w runlength may occur, leading to a deterioration of the bit detection in a receiver, followed by 

transmission and subsequent decoding of the channel signal in the receiver. In a channel signal 

satisfying a specific runlength constrainl, such as (1,7) or (1,8), this means that relatively long 

sequences ' ..... 0101010101.. .. .' occur, resulting in relatively long sequences 

' ..... 001100110011.. ... .' in the sequence after 1 T precoding. The devices in accordance with the . 

~:" invention restrict the lengths ofthese sequences, so that an improved bit-detection in a receiver 

can be realized. Such a restriction is known as Repeated Minimum Runlength ;Limitation (RML). 

The method in accordance with the invention is characterized in that the method 

further carries out DC-control on the binary channel.signal by introducing a freedom of choice 

in the source-to-channel conversion. 

30 The signal in accordance with the invention is characterized in that in said 

binary channel signal, a pair of blocks of p consecutive m-bit channel words, being converted 

from the same block of p consecutive n-bit source words, is present, the blocks of the pair 

differing from each other in the bit value at one bit position only in said blocks, p being an 

integer which is larger than 1. 
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The record carrier in accordance with the invention is characterized in that. 

in said binary channel signal, a pair of blockS of p consecutive m-bit channel words, being 

converted from the same block of p consecutive n-bit source· words, is present. the blOckS of 

the pair differing from each other in the bit value at one bit position only.in said blockS, p 

5 being an integer which is larger than l. 

. The decoding device in accordance with the invention is characterized in that 

said deconverting means are also conceived to deeonvert a channel sequence compri~ng pairs 

of blocks of p consecutive m-bit channel words into the same blocks of p consecutive n-bit 

souree words, the pairs of blocks of p consecutive m-bit channel words differing from each 

I 0 other in the bit value at one bit position only in said blocks, p being an integer which is larger 

than 1. 

With this device, the binary data signal comprising a stream of databits, · 

15 characterized in that, iri said binary channel signal, a pair of bl<>ckS of p consecutive m-bit 

channel words, being convertedfromthe same blockofp consecutive n-bit source words, is 

present, the blocks of the pair differing from each other in the bit value at one bit position only 

in said blocks. p being an integer which is 18.rgerthan l, can be deconverted into a binary 

source signal comprising a stream of databits. 

20 

25 

30 

which 

The invention will be further described in the following Figure description in 

· Figure 1 shows a first embodiment of the encoding device~ 

Figure 2 shows a second embodiment of the encoding device, 

Figure 3 shows an arrangement for precoding the serial channel signal and 

recording the precoded signal on a record carrier, 

Figure 4 shows a first embodiment ofthe decoding device, and 

Figure 5 shows a second embodiment of the decoding device. 

Figure 1 shows an encoding device that is capable of converting 2-bit source 

words into 3-bit channel words. The device has an input tenninal 1 for receiving a stream of 

databits of a binary source signal S. The terminal 1 is coupled to an input of.a shift register 2 

.. ; 
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having eight cells X1 to X8, in the present example, so as to receive eight consecutive source 

bits. of the source signal S. The shift register 2 functions as a serial-parallel converter. The 

outputs of the cells are coupled to corresponding inputs i 1 to is, respectively, of a logic circuit 
. . 

LC, for supplying the logic values (x., .•... ,xs) of the source bits present in the cells. The logic 

5 circuit LC forms part of the converting means CM. 

The device further includes a second shift register 4 having twe]ve cells Y 1 to 

Y12• The logic circuit LC has twelve outputs 01 to 012- These outputs of the logic circ~t LC are · 

coupJed to corresponding inputs of the twelve cells Y 1 to Y 12, respectively, of th~ shift register 

4. An output 6 of the shift register 4 is coupled to an output terminal 8. The shift register 4 

10 functions as a parallel-serial converter, so as to obtain the binary channel signal C. 

Furthermore, a detector unit 10 is available for detecting specific sequences in 

the serial datastream of the source signal S. To this end, the outputs of the eight cells X1 to Xs 

of the shift register 2 are coupled to corresponding inputs, denoted 12, of the detector unit· IO. 

In the present embodiment, the detector unit 10 has three outputs, denoted Oi. 02 and 03, for 

15 generating a first, a second and a third control signal, respectively. These outputs are coupled .. 

to corresponding control signal inputs c,, c2 and c3, respectively, of the logic circuit LC. 

The logic circuit LC functions as follows in response to the control signals 

applied to its inputs Ci. c2 and c3• The logic circuit LC is capable of converting 2-bit source 

words SW into 3-bit channel words. As an example, the converting means LC is adapted to 

20 convert the 2-bit source words SW into 3-bit channel words CW in accordance with the 

following Table 1. 

Table 1 

Source word channel word 

00 101 

01 100 

lO 001 

11 000 

25 It can be seen that converting the source words in accordance with this table 

results in the preserving of the parity, because the parity of the n-bit source words to be 

converted equals the parity, after modulo-2 addition, of the corresponding m-bit channel 

words into which they are converted. 
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It should be noted here that the first bit in the' source word is applied first to the 

shift register 2 and that the first bit in the channel word is supplied first from the output 6 of 

the shift register 4. 

Jt should be further noted here that the logic circuit LC converts ~-bit source 

5 words stored in the cells X1.X2 into 3-bit ch~nel words and stores these channel words in the 

cells Y., Y 2, Y 3 of the ·shift register 4, in response to an absence of any control signal at the 

control signal inputs C1,C2. and C3 •. Each conversion in this way is followed by a shift ~ver two 

' positions to the left in the 'shift register 2,' and a shift over three 'positions to the left in the shift 

register4. The shift over two'positions in the.shift register 2 is required to prepare the shift 

10 register 2, and thus the converter, for a subsequent conversion~ The shift over thr'ee positions 

in the shift.register4 is required to output the generated 3~bit channel word. 

The device of Figure 1 can be used to generate a channel signaJ C in· the fonn of a 

(d,k) sequence satisfying the d=l constraint. This means thatat least one 'zero' is present 

between two subsequent 'ones' in the·serial datastream of the channel signal. That is. a 

15 concatenation of two or more 'ones' fnthe channel signal'is prohibited· 

The unmodified conversion, such as by means of the device of Figure 1, of 

combinations of two subsequent 2-bit source words might violate the d=l constraint. These 

· combinations are the combinations '00 00', which, by unmodified conversion, would lead to 

the two 3-bitcha:nneJ words 'lOl 101 '; '00 01 ',which, by unmodified conversion, would lead 

20 to the two 3-bit channel words '101 100'; '10 00', which, by unmodified conversion, would 

lead to the two J:..bit channel words '001 10 l' and '10 01 ', which, by unmodified conversion, 

would lead to the two 3-bit channel words '001100'. 

The occurrence of such combinations should be detected so that a modified 

encoding of blocks of two 2-bit source words into blocks of two 3-bit channel words can take 

:?5 place. Therefore, in addition to the 'normal' encoding of 2-bit source words into 3-bit channel 

words. the device of Figure 1 is capable of detecting the above identified combinations and of 

realizing a modified encoding, such that the d=l constraint in the channel signal is still 

satisfied. 

Since the outputs of the c'ells X1 to Xi of the shift register 2 are coupled to 

!'"~'::· 30 corresponding inputs of the detector unit.IO,. this detector unit.IO is capable of detecting the 

position in the serial bitstream of the source signal where unmodified encoding of single 2-bit 

source words in the bitstream into corresponding single 3-bit channel words would lead to a 

violation of the d=l constraint in the channel signal C, and is adapted to supply a control 

signal at its output 0 1 in response to such a detection. 
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More specifica1ly, the detector unit 10 detects whether the cells Xi to "4 comprise 

one of the 4-bit sequences that are given in _Table 2, and generates a first control signal at its 

output 0 1• As soon as the detector unit 10 detects a combination of two 2-bit source words 

present in the four cell positions X1tX2,X3,X4. which combination equals one ·of the combinations 

5 given in the left-hand column of Table 2, the logic circuit LC converts the combination in 

accordance with the modified coding given in Table 2. 

10 

Table2 

block of 2 source words Block of 2 channel words block of 2 channel words I 

I unmodified coding . modified coding 

0000 101 101 100010 

0001 101100 101010 

1000 001101 000010 

1001 . 001100 001010 

As can be seen from the Table, unmodified conversio11. of the single two 2-bit .· 

source words leads to a violation of the d=l constraint, as two 'ones' occur at theJ>oundary 

between the two channel words obtained. The logic circuit LC is therefore adapted to convert, 

in a modified coding mode, the blocks of two 2-bit source words given in the left column of 

the above Table into the blocks of two 3-bit channel words given in the right column in Table 

15 2. As can be seen. no violation of the d= 1 constraint occurs anymore. Furthermore, one of the 

two 3-bit channel words is unequal to one of the four channel words of Table l, namely the 

code word 010. The reason for this is chat, on the receiver side, a detection of this 3:-bit 

channel word not belonging to the set of four 3-bit channel words of Table I is possible, so 

that a corresponding decoding, which is the inverse of the encoding as defined with reference 

.:?O to Table 2, can be realized. 

The block of two 3-bit channel words, obtained by means of the encoding in 

conformity with Table 2, is supplied by the logic circuit LC to its outputs 01 to 06, which 

channel words are supplied to the six cells Y 1 to Y 6 of the shift register 4. 

It will further be clear that a conversion of two 2-bit source words into two 3-bit 

25 channel words by the converter unit LC is fo1lowed by a shift over four positions to the left in the 

shift register 2 and a shift over six positions to the left in the shift register 4. The shift over four 

positions in the shift register 2 is required to prepare the shift register 2, and thus the converter, 
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·for a subsequent conversion. The shift over six positions in the shift register 4 is required to 

output the two generated 3-bit chaiulel word$;. 

As mentioned hereinbefore; the detector ~t 10 is available for detecting 

specific sequences in the serial datastream of the source sigt1al S. In order to make DC-control 

5 possible, the running.;.digita1 sum (RDS) value must be 'held:Within certain bounds. Therefore, 

the detector unit 10 detects whether the cells Xi t0 "6 compnse one ofthe 6-bit sequences that are 

given in Table 3, and generates a second control signal at its· output 02. 

10 

Table3· 

block of 3 sourte words blOck of 3 dlannel words 

001000 101 OxOOlO. 
; .. · 

' 011000 100 ()x0010 

101000 001 Ox0010 

.. 111000 OOOOxOOlO 

As soon ·a8 ·the detector unit 10 detects •a combina~on of three 2-bit·source words. 

presentfa the six cell positions X1.X2,X3Jt4.Xs.X6. whiCh combination equals one of the 

combinations given in the left-hand 'cohnnn of Table 3~ the logic circuit LC converts the 

.·combination in accordance with the coding given in Table· 3, where the bit marked •x• indicates 
. . ·-

15 that a choice can be made between the values •o• and 'l", depending on the RDS value of the 

signal at that moment. 

It should be noted that the bitstream of the channel words is in NRZI (non­

return to zero-inverse) notation, which means that a 'one' results in a transition in the write 

current for recording the channel signal on a magnetic record carrier. 

20 Moreover, it can be shown that one entry in Table 2 can be omitted (e~g. the 4th 

entry). so that it becomes possible to perform stochastic DC-control by creating a freedom of 

choice in the source-to-channel conversion (e.g. 10 11 being converted into 001 OxO) and by 

dealing with the d=l violations due to the omis8ion of one entry i~ Table 2 by means of the 

entries of Table 3. In this way, stochastic DC-control can also be performed when a block of 2 

25 · consecutive n~bit source words is converted into a block of 2 consecutive m-bit channel words. 

More specifically, the detector unit 10 detects whether the cells X1 to Xs 
comprise one of the s~bit sequences that are given in Table 4, and generates a third control 

signal at its output 03. 

i. 
I; 

i: 
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As soon as.the detector unit 10 detects a combination of four 2-bit source words 

present in the eight cell po~jpqns x1 .X2.X3.X4.Xs.X6.X1.xs. which GQW,bination equals one of the 
.f' . . • 

combinations given in the left-hand column of Table 4, the logic circuit LC converts the 

combination in accordance with the coding given in Table 4 into a 12-bit bit sequence as given in 

5 the right column of this Table 4. 

Table4 

block of 4 source words block of 4 channel words 

11 11 11 11 001010010 010 

11 111110 000 010 010 010 

01111110 100 010 010 010. 

01111111 101010010010 

Use of this Table 4 guarantees a k-constraint of k=l 1. The conversion as per 

10 Table 4 is again parity p~erving. 

In the foregoing, the situations where a modified encoding is required are 

detected by the detector unit 10 from the source words. It should, however. be noted that 

detection could also be carried out on the generated channel words. 

Figure 2 shows a second encoding device that is capable of converting 2-bit 

15 source words into 3-bit channel words. For the general functioning of this device, reference is 

made to the description of the device in Figure 1. The encoding device shown in Figure 2 will 

be capuble of generating a channel code with a constraint k=lO and RML=6, as wiU be 

explained hereinafter. 

A further requirement for encoding the source signal is that the repeated 

20 minimum transition runlength in the channel signal should be limited. The repeated minimum 

tmnsition runlength is defined as the length of the sequence of subsequent transitions between 

'O' und 'I', or: a sequence ' ..... 01010101010 ... '. in the case where the d-constraint equals 1. As 

an example, the bit sequence '00 010001' results, after modified conversion using Table 2, in 

the bit sequence 'IOI 010 IOI 010'. Similarly, the bit sequence '10 OI 00 OI' results, after 

.:?5 modified conversion using Table 2, in the bit sequence '001 010 lOI 010'. Such sequences 

- when concatenated with subsequent patterns of the type 1010 ... - deteriorate the bit detection 

in a receiver. Restriction of the length of QI-sequences is thus favorable. 

Since the outputs of the cells X1 to X10 of the shift register 26 are coupled to 

corresponding inputs of the detector unit 28, this detector unit 28 is capable of detecting the 
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position in the serial bitstream of the source sign~. where unmodified encoding would lead to 

a violation of the requirement that repeated min.imum transition iu1llength is limited, and is 

adapted to supply a control signal at its output 03 in response to such a detection. 

Besides the outputs 01, 0i and 03, the deteetor unit·28 comprises output 04, 

5 coupled to a corresponding control signal input C4 of the logic circuit LC. 

More specifically, the detector unit 28 detects whether the celJs X1 to Xs 

comprise the 8-bit sequences given in Table 5, and generates a third control signal at its output 

03. 

As soon as ·the detector unit 28 detects this combination of four 2-bit source words 

IO present in the eight cell positions XhX2.X3oX4~s.X6,X1.Xa. the logic ~ircuit LC converts the 

combination in accOrdance with the coding given in Table 5 intO a 12-bit.bit sequence as given in 

the right column of this Table 5. 

Tables 

block of 4 source words block of 4 channel words 

00010001 . . lOx 010 010 010 

where the bit marked x may be either 'O' or 'l' under the influence of said control means. 

Use of Table 5 restricts the repeated.minimum transition runlength in the 

·· channel signal (RMI..) to RML=6. 

In order to be able to use Table 5 correctly, it is obvious that in Table 4 the third 

20 and founh entries must be deleted so that Table 4 must be modified into Table 4'. 

Table4' 

block of 4 source words block of 4 channel words 

Hllllll 001010010010 

1111 1110 000 010 010 010 

More specifically, the deteetor unit 28 detects whether the celJs X1 to X10 

25 comprise one of the 10-bit sequences given in Table 6, and generates a fourth control signal at 

its output 04. 

As soon as the detector unit 28 ~tects a combination of five 2-bit source words 

present in the ten cell positions X1.X2,X3,X4,X5,X6,X7,XS,X9,X10. Which combination equals one Of the 

combinations given in the left-hand column of Table 6, the logic circuit LC converts the 



5 

WO 00138329. PCT/EP99/09810 

11 

·combination in accordance ~ith the coding given in Table 6 into a 15"".bit bit sequence as given in 

the right column of this Tabl~.~~ .• ·.:, .. ·. 

Table6 

block of 5 source words block of S channel words 

011111.1100 xOO 010 010 010 010 

01111111 OJ xOl 010 010 010 010 

where the bit marked x may be either 'O' or '1' under the influence of said control means, 

except when this would lead to a violation of the k=lO or RML=6 constraints. Use of this 

Table 6 restricts the k-constraint to k=lO. 

If the detector unit 28 detects these two combinations of five 2-bit source words, 

10 the logic circuit LC converts the combination. dependent on the RDS value of the present signal, 

by choosing a value 'O' or '1' for the bit marked x. 

Figure 3 shows an arrangement forprecoding the serial·channel signal and 

recording the precoded signal on a recorcl:carrier. The channel bitstream 38 is applied to a 

precoder'40. The output signal of the precoder 40 is suppJied to a write unit 42 for· writing the · 

15 signal in a track on a record carrier 44. The record carrier 44 may be a magnetic record carrier 

in a longitudinal or disk form. The record carrier may be alternatively an optical record canier, 

such as an optical disk 44'. The write unit 42 comprises a write head 46, which is a magnetic 

write head, when recording the signal on a magnetic record earner, or an optical write head, 

when recording the signal on an optical record carrier. 

20 Figure 4 shows an embodiment of a decoding device for decoding the serial 

datastream obtained by the encoding device of Figure 1, so as to obtain a binary source signal. 

The decoding device has an input terminal 72 for receiving the channel signal, which input 

terminal 72 is coupled to an input 74 of a shift register 76, comprising twelve cells Y 1 to Y 12. 

The shift register 76 functions as a serial-parallel converter so that blocks of four 3-bit channel 

'.!5 words are applied to inputs i1 to i12 of a logic circuit 78. The logic circuit 78 comprises the 

three Tables l, 2, 3 and 4. Outputs 01 to 0 8 of the logic circuit-78 are coupled to inputs of cells 

X1 to Xs of a shift register 80, which has an output 82 coupled to an output terminal 84. A 

· detector unit 86 is present, having inputs i1 to ii2. schematicalJy indicated by the reference 

numeral 88, coupled to outputs of cells Y 1 to Y 12 respectively, of the shift register 76, and 

30 outputs 01. 02 and 0 3 coupled to control inputs c1, c2 and c3, respectively, of the logic circuit 

78. 
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In the absence of the control signals, the logic cireuit 78 converts the 3-bit 

channel word stored in the cells Yi. Y2 and Y3 into its corresponding 2-bit source word, a& per 

the conversion Table 1, and supplies the 2-bit source word to tlte cells X1 and X2. In the 

presence of th¥ control signal at the input ci. the logic circuit 78 convertS the block of two 3-

5 bit channel words stored in the cells Y 1 to ~ 6 into a block of two 2-bit source words, as per the 

conversion Table 2, and &lipPlies the two 2-bit souice words to the ceJls X1 to Xi. In the 

presence of the control signal at the input c2~ the logic circuit 78 converts the block o~ three 3-

bit channel words stored in the cells Y 1 to Y 9 into a block of three 2-bit source words, as per 

. the conversion Table 3, and supplies the three 2-bit souree words to the cells X1 to "6. 
10 In the presence of the control signal at the input e3, the logic circuit 78 converts· 

the block of four 3-bit channel words stored in the cells Y 1 to Y 12 into 11 block of four 2-bit 

source words, as per the conversion Table 4, and supplies the four 2-bit source words to the 

cells X 1 to Xs. 

In this way, the serial datastream of the channel signal is converted into the 

15 seriaJ datastream of the source signal. 

The encoded information supplied to the input 72 could have been obtained 

from reproducing the information from a record carrier.; such as:a magnetic record carrier 90 

or an optical record. canier 90'. To this end, the device in Figure 6 comprises a read unit 92 for 

reading the information from a track on the record caqier, where the unit 92 comprises a read 

20 head for reading the infonnation from said track. 

Figure Sshows an embodiment of a decoding device for decoding the serial 

datastream obtained by the encoding device of Figure 2, so as to obtain a binary source signal. 

The decoding device has an input temrlnal 106 for receiving the channel signal, which input 

terminal 106 is coupled to an inputJ08 of a shift register HO, comprising fifteen cells Y1 to 

:?5 Y 1s. The shift register 110 functions as a serial-parallel converter so that blocks of five 3-bit 

channel words are applied to inputs i 1 to its of a logic circuit 94. The logic circuit 94 comprises 

the four Tables l, 2, 3, 4, 5 and 6. Outputs o1 to 0 10 of the logic circuit 94 are coupled to inputs 

of cells X1 to X 10 of a shift register 96, which has an output98 coupled to an output terminal 

100. A detector unit 102 is present, having inputs i1 toi 15, schematically indicated by the 

30 reference numeral 112, coupled to outputs of cells Y 1 to Y 15• respectively, of the shift register 

110, and outputs Oi. 0 2, 03 and 04 coupled to control inputs c1, c2, c3 and c4, respectively, of 

the logic circuit 94. 

'1 

'l ·j 
:'i 
I 
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For the detector using Table l, 2, 3 and 4. reference is made to Figure 4. 

reference is made to Fig~ .. 4; .and the description of this Fi~, The detector uses Table 5 in a 

similar way as Table 4 to ~~~~ert four 3-bit channel words int~,f~ur 2-bit source words. 

· In the presence of the control signal at the input c4, the lo~c circuit 94 converts 

S the block of five 3-bit channel words stored in the cells Y 1 to Y 15 into a block of five 2-bit 

source words, as per the conversion Table 6, and supplies the five 2-bit source words to the 

cells X1 to X10. 

In this way, the serial datastream of the channel signal is converted into the 

serial datastream of the source signal. 

IO The encoded information supplied to the input 106 could have been obtained 

15 

from reproducing the information from a record canier, such as a magnetic record carrier 114 

or an optical record carrier 114'. To this end, the device in Figure 7 comprises a read unit 104 

for reading the information from a track on the record carrier, where the unit 104 comprises a 

read head for reading the information from said track. 

Whilst the invention has been described with reference to preferred 

embodiments, it is to be noted that these are non-limitative examples. Thus, various 

. modifications may be apparent to those skilled in the art, without departing frOm the scope of 

the invention, as defined in the claims. 

The invention also lies in each and every novel feature or combination of 

20 features. 
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. CLAIMS: 

1111111\ 11\11\ 111\11\1\1 \I 1111: 
· * C L · M S * 

1. A device fq~ encoding a stream of databits of a binary soiirce signal (S) into a 

stream of databits of a binary channel signal (C), wherein the stream of databits of the source 

sigiial is divided into n-:bit ~urce words, which device comptjses converting means (LC) 
: . . . . . 

conceived to convert said ri-bit source words into corresponding m-bit channel words in 
. ' 

5 accordance with a convers~on of the parity preserve type, whe:re m and n are integers, with 

m>n, characterized in that the device further comprises control means (10) for carrying out 
' .. . . . . 

DC-control on said binary channel ~gnal by intrOducing a freedom of choice in the source-to­

channel conversion. 

·· 10 2~ · A device for encoding a stream of databits of a J:>inary source signal (S) into a· 

stream of databits of a binary channel signal (C), w~erein the stream of databits of the source 

signal is divided into n-bit source words, whfoh device comprises·converting means (LC) 

· 
4~> ·. · conceived to convert said n-bit source words into corresponding m-bit channel words in 

accordance with a conversic;m of the parity preserve type, where m and n are integers, with 

15 m>n. characterized in that the device further comprises control means (10) conceived to 

minimize the repeated minimum transition runlength on said binary channel signal by 

introducing a freedom of choice in the source-to-channel ·conversion. 

20 

3. A device as claimed in claim 1 or 2, characterized in that said converting means 

(LC) are conceived to convert a block of p consecutive n~bit source words into a block of p 

consecutive m-bit channel words, at least one of the bits in said blocks of p consecutive m-bit 

channel words being either 'O' or 'l' under the influence of said control means (10), p being 

an integer which is larger than I. 

25 4. A device as cJaimed in claim 3, characterized in that, for p=3, n=2, m=3, the 

converting means are conceivec;l to convert predetermined blocks of three consecutive 2-bit 

source words into blocks of three consecutive 3-bit channel words in accordance with the 

following table: 

! : 
i; 

''. 

\ \: 
: i .. 
.i ·. 
I' 

i 

t 
I; 

: l; 
: I, 

I 

l ~ 

. I: 
. I' , I. 

i 
! : 
i: ; . 

l: 

I 
I 
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block of 3 source words block of 3 channel words 

:o·.Q() 10 00 101 oxcuno 

011000 1000x0010 

101000 001 Ox0010 

111000 OOOOxOOlO 

where the bit marked x may be either •o• or '1' under the influence of said control means (10). 

5. A device as claimed in claim 3 or 4, characterized in that~ for p=4, n=2. m=3, 

5 the converting means are conceived to convert predetermined blocks of three consecutive 2-bit 

source words into blocks of three consecutive 3-bit channel words in accordance with the 

following table: 

block of 4 source words block of 4 channel words 

00010001 lOx 010 010 010 

10 and that, for p=5, n=2, m=3, the converting means are conceived to convert predetermined 

blocks of three consecutive 2-bit source words into blocks of three consecutive 3-bit channel 

words in accordance with the following table: 

·block of S source words block of S channel words 

01111111 00 xOO 010 010 010 010 

0111111101 xOl 010 010 010 010 

15 where the bits marked x may be either 'O' or '1' under the influence of said control means 

{10). 

6. A device as claimed in any one of the preceding claims, characterized in that 

the device further comprises precoding means (40) for precoding the channel signal so as to · 

20 obtain a precoded channel signal, and recording means (42) for recording the precoded 

channel signal onto a record carrier (44). 
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7. A device as claimed in claim 6, characterized in that said record ca.trier is an 

optical record earner (44'). 

8. A method of encoding a stream of databits ofa binarY source signal (S) into a 

5 stream of databits of a binary channel signal (C), wherein the stream of databits of the source 

signal is divided into n-bit source words, said source words being converted into 

coaesponding m-bit channel words in accordance with a conversion of the parity p~erve 

type, where m and n are integers, with m>n, characterized in that the method further carries 

out DC-control on the binary channel· signal by introducing a freed.om of choice in the source-

10 to-channel conversion. · 

9. A method as claimed in claim 8, characterized in that a block of p consecutive 

n-bit source words is converted into a block of p consecutive m-bit channel words, one of the 

bits in said blocks ofp consecutive m-bitchannel words being chosen under the influence of 

di: · 15 said DC-control, p being an integer which is larger than 1. · 

:¥!,'f:' 

20 

IO .. A method as claimed in claim 8 or 9, characterized in that the method further 

comprises the step of precoding the channel signal (C) so as to obtain.a precoded channel 

signal, and the step of recording the precoded channel signal onto a record carrier (44 ). 

11. A method as claimed in claim· I 0, characterized in that said record canier is an 

optical record canier (44') .. 

12. A binary channel signal (C) comprising a stream of databits. converted from a 

:!5 binary source signal (S) comprising a stream of databits, wherein the st;ream of databits of the 

source signal comprises n-bit source words, the channel signal comprising m-bit channel 

words. each one of said m-bit channel words corresponding to one of said n-bit source words 

in accordance with a conversion of the parity preserve type, where m and n are integers, with 

m>n. char.iclerized in that, in said binary channel signal,. a pair of blocks of p consecutive m-

30 bit channel words, being converted from the same block of p consecutive n-bit source words, 

is present, the blocks of the pair differing from each other in the bit value at one bit position 

only in said blocks, p being an integer which is larger than 1. 
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13. A record carrier (44) comprising a binary channel signal (C) comprising a 

stream of databits, converted from a binary source signal (S) comprising a stream of databits, 

wherein the stream of databits of the source signal comprises n-bit source words, the channel 
. . 

signal comprising m-bit channel words, each one of said m-bit channeJ words corresponding 

S to one of said n-bit source words in accordance with a conversion of the parity preserve type, 

where m and n are integers; with m>n, characterized in that, in said binary channel signal, a 

pair of blocks of p consecutive m-bit channel words, being converted from the same ~lock of p 

consecutive n-bit source words, is present, the blocks of the pair differing from each other in 

the bit value at one bit position only in said blocks, p being an integer which is larger than 1. 

10 

14. ·A device for decoding a stream of databits of a binary channel signal (C) into a 

stream of databits of a binary source signal (S), wherein the stream of databits of the channel 

signal is divided into m-bit channel words, which device comprises deconverting means (LC) 

conceived to deconvert said m-bit channel words into corresponding n-bit source words· in 

15 accordance with a deconversion of the parity preserve type, where m and n are.integers, with 

m>n, characterized in that said deconverting means are also conceived to deconvert a channel 

sequence comprising pairs of blocks of p consecutive m-bit channel words into the same 

blocks of p consecutive n-bit source words, the pairs of blocks of p consecutive m-bit channel 

words differing from each other in the bit value at one bit position only in said blocks, p being 

20 an integer which is larger than 1. 

25 

· 15. A decoding device as claimed in claim 14, characterized in that said decoding is 

carried out in accordance with the following table: 

block of 3 channel words block of 3 source words 

101 OxOOlO 00 10 00 

100 OxO 010 011000 

001OxO010 101000 

OOOOxOOlO 1110 00 

when the bit marked x is 'I' and said decoding is carried out in accordance with the standard 

decoding tables: 
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·source word channel word 

00 101 

01 100 

10 001 

11 000 

and 

bloCk or 2 source woi'ds block or 2 dUmnel words 

0000 100010 

0001 101010 

1000 000010 . 

1001 001010 

5 when the bit marked x is 'O'. 

JO 

16. A decoding device as claimed in claim 15, characterized in that said decoding is 

carried out in accordance with the following table: 

block of S channel words block of 5 source words 

xOO 010 010 010 010 0111111100 

xOl 010 010 010 010 0111 1111 01 

when the bit marked xis either 'O' or 'l' and said decoding is carried out in accordance with 

the following table: 

block of 4 channel words block of 4 source words 

001 010 010 010 . 11 11 11 11 

000 010 010 010 .11111110 

lOy 010 010 010 r 000100 01 

15 where the bit marked y may be either 'O' or 'l '. 

. i 

i 


