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Recording of subcode signals in slant tracks on a record carrier. 

The invention relates to an apparatus for recording a digital information signal 

and a subcode signal in slant tracks on a record carrier, the apparatus comprising: 

- input means for receiving the digital information signal and the subcode signal. 

- formatting means for accommodating portions of information of the subcode signal into 

5 subcode signal blocks and for accommodating portions of information of the information 

signal into information signal blocks and for combining the subcode signal blocks and the 

information signal blocks into a composite signal for recording the tracks on the record 

carrier, 

- means for generating a time code signal and for accommodating time code signals in 

10 specific subcode signal blocks, 

- writing means for writing the composite signal in said tracks on the record carrier, such 

that a number of 2m subcode signal blocks are recorded in a subcode signal recording portion 

of a track and a plurality of information signal blocks are recorded in an information signal 

recording portion of a track, where m is an integer larger than 0. The invention further 

15 relates to a method of recording the digital information signal and the subcode signal in slant 

tracks on the record carrier and to a record carrier obtained with the apparatus. 

An apparatus as defined in the opening paragraph is known from EP-A 

693,214, document Dl in the list of related documents. The known apparatus is meant for 

20 recording a digital video signal and an associated audio signal in the slant tracks on the 

record carrier. Further, a subcode signal is recorded in a subcode signal recording portion of 

the tracks. The subcode signal generally comprise information, such as absolute and relative 

time information and a table of contents. 

25 The invention aims at providing a recording apparatus for recording time code 

signals at specific locations in the subcode signal recording portions in the tracks. To that 

purpose. the apparatus in accordance with the invention is characterized in that the means for 

generating are adapted to generate time code signals for accommodating in specific subcode 

signal blocks in the subcode signal recording portion having a sequence number that satisfies 
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the following formula: 

N(i) = {N(i-1) + 1 + 2.p} mod 2m, 

5 where p is an integer positive constant for which holds 0 :::;; p < z<m-iq and N(i) is the 

sequence number of the subcode sync block in a track numbered i in which a time code 

signal can be recorded, and that N(i) is an integer that can have a value from 0 to 2111-l. 

The invention is based on the recognition to shuffle the position of the time 

code signals over the subcode signal recording portions in such a way that, when taking the 

10 track shift of the tracks relative to each other into account, a distribution of the time code 

signals over the subcode signal recording portions is realized that is as random as possible, 

so that the negative influence of scratches on the record carrier and drop outs on the 

detection of the time code signals during reproduction, is decreased. The greatest common 

denominator of the values ( 1 + 2. p) and 2m in the above formula equals 1. By definition, the 

15 period of the time code signals is always maximum (2m), so that the best detection of the 

time code signals upon reproduction can be realized. 

In a first embodiment, the apparatus is further characterized in that the means 

for generating further comprise determining means for determining sequence numbers of 

subcode signal blocks in the subcode signal recording portion in accordance with the said 

20 formula, and that the means for generating are further adapted to generate a time code signal 

for accommodating the time code signal in a specific subcode signal block having a sequence 

number obtained in accordance with the above formula. 

This enables the recording of time code signals in specific subcode sync blocks, where it is 

still free to choose the exact location within the said subcode sync block to accommodate the 

25 time code signal. 

In a second embodiment, the apparatus is characterized in that a subcode sync 

block comprises a number of R packs, the means for generating being adapted to accommo­

date a time code signal in a specific one pack of a subcode sync block of the sequence of 

zm. R packs in a subcode signal recording portion, which pack has a sequence number that 

30 satisfies the following formula: 

n(i) = {n(i-1) + R + 2.p.R} mod (2m.R) 

where n(i) is the sequence number of the pack in a track numbered i in which the time code 
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signal can be recorded. 

In this embodiment, the exact location of a time code signal in a pack is established. 

These and other objects of the invention will be described in further detail in 

5 the following figure description, in which 

figure 1 shows the track format of the tracks recorded on a record carrier. 

figure 2 shows the format of a subcode sync block comprised in the subcode 

signal recording portion of the track shown in figure 1, 

figure 3 shows the division of the subcode data area of the subcode sync block 

10 into packs of data, 

figure 4 shows the accommodation of a time code signal in a pack, 

figure 5 shows one embodiment of the accommodation of time code signals in 

the subcode signal recording portions of subsequent tracks, 

figure 6 shows another embodiment of the accommodation of time code signals 

15 in the subcode signal recording portions of subsequent tracks, 

20 

figure 7 shows again another embodiment of the accommodation of time code 

signals in the subcode signal recording portions of subsequent tracks, 

figure 8 shows a further embodiment of the accommodation of time code signals 

in the subcode signal recording portions of subsequent tracks, and 

figure 9 shows an embodiment of a recording apparatus in accordance with the 

invention. 

Figure 1 shows the track format of the tracks recorded by the recording 

apparatus in accordance with the invention. The track is recorded and read in a direction 

25 from left to right in the figure. In the present example, the lengths of the various track 

portions in figure 1 are expressed in number of main sync blocks, where a main sync block 

has a length of 112 bytes of 8 bits each. 

First, a clock run-in portion 1, denoted 'margin', is recorded, which in the 

present example is 2 main sync blocks long. Next, follows a preamble portion 2, which is 3 

30 main sync blocks long. A subcode signal recording portion 3 follows the preamble portion 2 

and is 4 main sync blocks long. The subcode signal recording portion 3 is meant to record a 

subcode signal in. The subcode signal can comprise, amongst others, absolute and/or relative 

time information and a table of contents. 

Next, follows a postamble portion 4, which is 3 main sync blocks long, an edit 
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'hour' information is stored in pw4, such that the units of hour are expressed by the four 

least significant bits b0 to b3 of pack word pw4 and the tens of hours are expressed by the 

bits b4 and b5 of pw4. Further, time information expressed in numbers of days can be 

accommodated in pack word pw 5 • The meaning of the bit b7 in the pack words pw 1 to pw -1 

5 will not be explained, as they are irrelevant for the present invention. 

Next follows a recipe to determine in which of the 48 packs in a subcode signal 

recording portion, an absolute time code signal can be recorded. When the packs in a 

subcode signal recording portion in a track, numbered i, are numbered n(i), where n(i) runs 

from 0 to 4 7, then the following formula give the positions of the packs in subsequent tracks 

10 where the absolute time code signal can be stored: 

n(i) = {n(i-1) + 39} mod 48. (Eq.1) 

It should be noted here, that upon the start of recording, the first value of n(i) generated can 

15 be an arbitrary value between 0 and 47. 

With the above formula, the exact location, expressed in pack number, for 

storing the absolute time code signal can be derived. The formula given above realize cycles 

of 16 different pack numbers. Figure 5 shows the positions for storing the absolute time code 

signals in 16 subsequent tracks, assuming n{O)=O, by the bold lines. Figure 5 only show the 

20 subcode signal recording portions in the 16 subsequent tracks, shifted with respect to each 

other in accordance with the helical scan recording format. In the first track (i=O), the 

position for recording an absolute time code signal is pack number 0 (n(O) = 0). In the next 

track (i= 1), the position for recording an absolute time code signal is in pack no. 39 

(n(1)=39). In the next track (i=2), the position for recording an absolute time code signal is 

25 in pack no. 30 (n(2)=30) .... and so on. 

One can thus store an absolute time code signal in each of the packs, derived in 

the way given above. using the above formula. It was further explained above, that a 

requirement may exist that a time code signal has to be recorded at least once in the subcode 

signal recording portions 3 of a group of at least m successive tracks. In the situation where 

30 m is chosen equal to 2, one could thus leave some of the absolute time code out, as long as 

the above requirement is satisfied. 

One could, in an alternative embodiment, replace the above equation 1 by the 

equation given below: 



-----------------· 

W098/32130 6 PCT/IB98/00031 

N(i) = {N(i-1) + 13} mod 16 \Eq.2) 

In this equation, N(i) indicates the subcode sync block number of the subcode 

sync block in track numbered i in which the absolute time code signal could be stored. Note 

5 that N(i) runs from 0 to 15, as there are 16 subcode sync blocks in a subcode signal 

recording portion. Eq. 2 has been obtained from eq .1, by dividing the integer numbers in 

eq. l by 3, as each subcode sync block comprises 3 packs. 

10 

Using the equation 2, one has the additional freedom to choose in which of the 

three packs in a subcode sync block the absolute time code signal should be stored. 

A more general equation for eq. 1, is the equation given below: 

n(i) = {n(i-1) + 3 + p.6} mod 48 (Eq.3) 

where p is an integer value for which holds: 0 s p s 7. n(i) is thus expressed as a pack 

15 number. This equation can again be converted into a more general equation for eq. 2, by 

dividing the integer numbers by 3, so as to obtain 

20 

N(i) = {N(i-1) + 1 + p.2} mod 16 (Eq.4) 

Figure 6, 7 and 8 show examples of the positions of the absolute time code 

signals for other values of p, using the equation 3, the value for p for figure 6 being equal to 

0, p being equal to 1 for figure 7 and p being equal to 5 for figure 8. 

It is an object of the invention to position the time code signals in such a way in 

the subcode signal recording portions that the geometric shift of the tracks on tape relative to 

25 each other has been taken into account. This leads to a robust system for recording the time 

30 

code signals, such that the negative effects of scratches on tape and drop outs are minimised. 

Preferably, the values 5 or 6 for p are chosen, as for these values the absolute time code 

signals can be recorded in more randomly distributed positions in the subcode signal 

recording portions of subsequent tracks. 

An even more general formula for the sequence numbers is given below: 

N(i) = {N(i-1) + 1 + 2.p} mod 2m (Eq.5) 

for the sync block sequence numbers N(i) and 
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n(i) = {n(i-1) + R + 2.p.R} mod (2m.R) (Eq.6l 

for the pack numbers n(i). 

Figure 9 shows an embodiment of the recording apparatus for recording the 

5 subcode signal and the information signal. The recording arrangement comprises an input 

terminal 111 for receiving a video signal and a corresponding audio signal. The video signal 

and the corresponding audio signal may have been encoded into transport packets included in 

an MPEG serial datastream, well known in the art. The input terminal 111 is coupled to an 

input 112 of a 'normal play' processing unit 114. Optionally, a 'trick play' processing unit 

10 116 is provided having an input 117 also coupled to the input terminal 111. Outputs 119 and 

120 of the 'normal play' processing unit 114 and the 'trick play' processing unit 116 (if 

present) are coupled to corresponding inputs of a multiplexer 122. It will be clear that in the 

absence of the 'trick play' processing unit 116, also the multiplexer 122 will be absent. The 

'normal play' information as well as the 'trick play' information will be recorded in the main 

15 area recording portion 7 of the track shown in figure 1. 

For a further description of the 'normal play' processing unit 114 and the 'trick 

play' processing unit 116, reference is made to EP-A 702,877, document D2 in the list of 

related documents and WO 95/28,061, document D3 in the list of related documents. 

An subcode signal generator 124 is present for supplying the subcode signal 

20 information for storage in the subcode signal blocks in the subcode signal recording portion, 

see the figures 1 to 4. Outputs of the multiplexer 122 and the generator 124 are coupled to 

corresponding inputs of error correction encoder units 126 and 128 respectively. The error 

correction encoder unit 126 is capable of carrying out an error correction encoding step on 

the video and audio information so as to obtain parity information for storage in the main 

25 sync blocks. The error correction encoder 128 is capable of carrying out an error correction 

encoding step on the subcode information so as to obtain the parity information shown in the 

last four bytes of the subcode sync block in figure 2. 

The recording apparatus further comprises a generator 130 for adding the ID 

information. such as shown in figure 2. and sync words. After combination of the signals in 

30 the combining unit 132, the combined signal is applied to a unit 134, in which a channel 

encoding is carried out on the composite signal. The channel encoding carried out in the 

encoding unit 134 is well known in the art. For an example of such channel coding, 

reference is made in this respect to US-A 5, 142,421, document D4 in the list of references. 

An output of the channel encoding unit 134 is coupled to an input of a writing 
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unit 136, in which the datastream obtained with the encoding unit 134 is recorded in the slam 

tracks on a record carrier 140, by means of at least one write head 142. 

A microprocessor unit 144 is present for controlling the functioning of the 

various blocks, such as the control of the transport velocity of the record carrier 140, the 

5 rotation of the head drum, the generation of the subcode information and the supply of the 

sync words and the ID information. 

Whilst the invention has been described with reference to preferred embodi­

ments thereof, it is to be understood that these are not !imitative examples. Thus. various 

modifications may become apparent to those skilled in the art, without departing from the 

10 scope of the invention, as defined by the claims. The information signal thus may be another 

type of signal than a digital video signal and/or an audio signal, such as a data signal. 

Further, the invention lies in each and every novel feature or combination of 

features. 
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Related documents 

EP-A 693,214 (PHN 14. 734) (Dl) 

(D2) 

5 (D3) 

(D4) 

EP-A 702,877, corresponding to US-A 5,579.183 (PHN 14.818) 

WO 95/28,061 (PHN 14.832) 

US-A 5, 142.421 (PHN 13.537) 
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CLAIMS 

1. Apparatus for recording a digital information signal and a subcode signal in 

slant tracks on a record carrier, the apparatus comprising: 

- input means for receiving the digital information signal and the subcode signal, 

- formatting means for accommodating portions of information of the subcode signal into 

5 subcode signal blocks and for accommodating portions of information of the information 

signal into information signal blocks and for combining the subcode signal blocks and the 

information signal blocks into a composite signal for recording the tracks on the record 

carrier, 

- means for generating a time code signal and for accommodating time code signals in 

10 specific subcode signal blocks, 

- writing means for writing the composite signal in said tracks on the record carrier, such 

that a number of 201 subcode signal blocks are recorded in a subcode signal recording portion 

of a track and a plurality of information signal blocks are recorded in an information signal 

recording portion of a track, where m is an integer larger than 0, 

15 characterized in that the means for generating are adapted to generate time code signals for 

accommodating in specific subcode signal blocks in the subcode signal recording portion 

having a sequence number that satisfies the following formula: 

20 

N(i) = {N(i-1) + 1 + 2.p} mod 2m, 

where p is an integer positive constant for which holds 0 :s; p :s; 2<m-1q and N(i} is the 

sequence number of the subcode sync block in a track numbered i in which a time code 

signal can be recorded, and that N (i) is an integer that can have a value from 0 to 2111
- l . 

2. Apparatus as claimed in claim 1, characterized in that the means for generating 

25 are adapted to generate a first sequence number of arbitrary value in the range from 0 to 2m­

l, upon the start of the recording of the digital information signal. 

3. Apparatus as claimed in claim 1 or 2, characterized in that the means for 

generating further comprise determining means for determining sequence numbers of subcode 

signal blocks in the subcode signal recording portion in accordance with the said formula, 

l lllllll llllll lllll lllll II llll 
* C L M S * 
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and that the means for generating are further adapted to generate a time code signal for 

accommodating the time code signal in a specific subcode signal block having a sequence 

number obtained in accordance with the above formula. 

4. Apparatus as claimed in claim 1 or 2, characterized in that a subcode sync 

5 block comprises a number of R packs, the means for generating being adapted to accommo­

date a time code signal in a specific one pack of a subcode sync block of the sequence of 

2m. R packs in a subcode signal recording portion, which pack has a sequence number that 

satisfies the following formula: 

10 n(i) = {n(i-1) + R + 2.p.R} mod (2m.R) 

where n(i) is the sequence number of the pack in a track numbered i in which the time code 

signal can be recorded. 

5. Apparatus as claimed in claim 4, characterized in that the means for generating 

15 further comprise determining means for determining sequence numbers of packs in the 

subcode signal recording portion in accordance with the said second formula, and that the 

means for generating are further adapted to generate a time code signal for accommodating 

the time code signal in a specific pack having a sequence number obtained in accordance 

with the said second formula. 

20 6. 

m=4. 

7. 

8. 

p :;:;; 2<m-1)_2. 

Apparatus as claimed in anyone of the preceding claims, characterized in that 

Apparatus as claimed in claim 4 or 5, characterized in that R = 3. 

Apparatus as claimed in anyone of the claims 1 to 5, characterized in that 1 s;; 

25 9. Apparatus as claimed in anyone of the claims 1 to 5, characterized in that p 

equals 5 or 6. 

10. Method of recording a digital information signal and a subcode signal in slant 

tracks on a record carrier, the method comprising the steps of: 

- receiving the digital information signal and the subcode signal, 

30 - accommodating portions of information of the subcode signal into subcode signal blocks 

and accommodating portions of information of the information signal into information signal 

blocks and combining the subcode signal blocks and the information signal blocks into a 

composite signal for recording the tracks on the record carrier, 

- generating a time code signal and accommodating time code signals in specific subcode 

11111111111111 11111 1111111 1111 
* C L M S * 
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signal blocks, 

- writing the composite signal in said tracks on the record carrier, such that a number of 2111 

subcode signal blocks are recorded in a subcode signal recording portion of a track and a 

plurality of information signal blocks are recorded in an information signal recording portion 

5 of a track, 

10 

characterized in that the generating step comprises the substep of generating time code 

signals for accommodating in specific subcode signal blocks in the subcode signal recording 

portion having a sequence number that satisfies the following formula: 

N(i) = {N(i-1) + 1 + 2.p} mod 2m, 

where p is an integer positive constant for which holds 0 :s;; p :s;; 2<m-n_ 1 and N(i) is the 

sequence number of the subcode sync block in a track numbered i in which a time code 

signal can be recorded, and that N(i) is an integer that can have a value from 0 to 2111-1. 

15 11. Record carrier having a digital information signal and a subcode signal recorded 

in slant tracks on a record carrier, obtained with the apparatus as claimed in anyone of the 

claims 1 to 9. 

111111111111111111111111111111 
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