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Background of the Invention

The present invention relates to a method for recording

and/or reproducing data onto a digital video tape, and more
particularly, to a method for recording and/or reproducing
data for performing a trick-play in an apparatus for recording
and reproducing an advanced television (ATV) signal onto a
digital video tape.

A digital #iaeo tape recorder (DVCR) for recording and
reproducing an‘ATV signal on digital video'tape of a standard-
definition videocassette recorder (SD-VCR) has been developed.
Hefe, considering that the bit stream for an SD-VCR has a bit
rate of 24.9Mbps and the bit stream for an ATV signal has a
bit rate 6f 19.3Mbps, an area where a bit of 5.6Mbps can be
recorded remains unused. An ongoing study is directed to a
methéd by which the trick—pla& data for perforwming trick-play
operations can be recorded iﬁ the above remaining video and
audio séctor areas in order to satisfy various trick-play
speeds and meet the requirements of various kinds of scanners
while improving picture quality by reducing noise.

As a part of such a study; the presenh invention proposes
an approach to a method for recording the trick-play data
which enables a broadef“rahgé of multiple épeeds in a triék-
pPlay mode at the time of recording or reproducing data for a
DVCR.

The goal in developing DVCRs is to establish a recording
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for recording and/or reproducing data onto 2 digital
particularly, to a method for recordi ng and/ or reprodudg
performng a trick-play in an apparatus for recording and repr oduci ng an
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of picture quality and cost.

Conventionally, a method by which trick-play data is
arranged in the scanning area corresponding to each multiple
5 speed is used. According to this method, the picture quality
of a screen reproduced by performing a trick-play operation is
relatively good. However, it is essential to scan the trick-
play data area in scanning areas corresponding to each
multiple speed. Thus, the servo should be controlled with a

10 high degree of precision, which results in a cost increase.

Summary of the Invention

In order to solve the above-described problems, .it is

therefore an object of the present invention to provide a
15 method for recording and/oxr reproducing data onto a digital

video tape whereby the manufacturing cost is reduced and a

diversity of multiple speeds are available in performing

trick-play operations of a DVCR, since high-precision servo

control is not required when a head scans a data-arranged
20 -area.

According to one aspect of the present invention, there
is provided a method for recording data onto a digital wvideo
tape by dividing the ATV signal into normal-play data for
performing a normal-play operation and trick-play data for

25 performing a trick-play operation, wherein the ATV signal
contains frame data which are supplied in a predetermined
interval and can be decoded independently, the method

comprising the steps of: dividing the data area of a sync

-
This Sheet Has Bee

R

~



A aigital vi deo tape recorder (DVCR) for recording and jFeprodacEng an ATV

si gnal

on digital video tape of a standard; definition vﬂdeMEEkﬁA&Btth

recorder (SD-VCR) has been devel oped. Her®, considering that RERLAGED

streamfor an SD-VCR has a bit rate of 24.9Mops and th
ATV si gn

10

15

20

. 25

g % a hit rate of 19.3Mips, an area where a bit of 5.6Mps can-
GOk EREMHN s g S&ﬁa I §ng @dyadéeoaﬁeg&pédotfoe&c track

of the digital wvideo tape into a first area and a second area;
recording the normal-play data in the first area and the
trick-play data in the second area; and repeatedly recording
the same trick-play data.in sync blocks of the same number
with respect to a number of tracks coiresponding to twice the
maximum even-multiple.speed number among a plurality of even-
multiplé speeds, when the trick-play data is recorded in the
second area.

According to another aspect of the present invention,
there is provided a method for recording data onto a digital
video tape by dividing the ATV signal into normal-play déta
fér performing a normal-play operation and trick-play data for
performing a trick-play operation, wh?rein the ATV signal
contains frame data which are supplieé in a predetermined
interval and can be decoded independeﬁtly, the method
comprising the steps of: dividing the data area of a sync
block forming a videélsector of each track of the digital
video tape into a first area and a second area; recording the
normal-play data in the first area and the trick-play data in
the second area; and repeatedly recording the same trick-play
data in sync blocks 6f the same number with respect to a
number of tracks corresponding to twice the maximum even-
multiple speed number among a plurality of even-multiple
speeds, when the trick-play data is recorded in the second
area.

According to still another aspect of the present

invention, there is provided a method for recording data- onto
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play data for performing a normal-play operation and trick-

play data for performing a t;ick—play'operation, wherein the
ATV signal contains frame data which are supplied in a
5 predetermined interval and can be decoded independently, the

method coﬁprising the steps of: dividing the data area of a
sync block forming an audio sector of each track of the
digital video tape into a first area and a second area;
recording the normal-play data in the first area and the

10 trick—plaf data in the second area; and repeatedly recording
the same trick-play data in sync blocks of the same number
with respect to a number of tracks corresponding to twice the
maximum even-multiple speed number among a plurality of even-
multiple speeds, when the triék—play data is recorded in the

15 second area.

According to still yet another aspect of the present
invention, there is provided a method for reproducing an ATV
signal containing frame data supplied in a predetermined _
interval and decoded independently by dividing said ATV signal

20 into normal-play data for performing a normal-play operation
and trick-blay data for performing a trick-play operation and
recording said normal-play data and trick-play data |
respectively in first and second areas of each track of a
digital video tape, said method comprising the steps of:

25 scanning the data-recorded area of said digital wvideo tape by
means of a head; decoding said trick-play data by scanning
said first area in which normal-play data is recorded and said

second area in which trick-play data is recorded and by
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scanning an inner parity error correction area; and
reproducing said trick-play data by decoding said trick-play
data by scanning an outer parity error correction area for

said second area.

Brief Description of the Drawings

The above objects and advantages of the present invention
will become more apparent by describing in detail a preferred
embodiment thereof with reference to the attached drawings in
which:

FIG. 1 shows a track format of a digital video tape
having a recording format of an SD-VCR;

FIGs. 2A to 2C show data sync blocks according to the
conventional method and the present invention;

FIGs 3A and 3B show audio and video sectors of a sync
block of data area according to the present invention; and

FIGs. 4A to 4D show trick-play performance according to

the present invention.

Detailed Description of the Invention

In the present invention, normal-play data and trick-play
data are recorded separately in different areas in a data area
of a sync block, which can be attained by employing the
remaining 5.6Mbps bit stream as a trick-play data area when
19.3Mbps ATV bit stream are used as a normal-play data area in
the recording bit capacity of 24.9Mbps SD-VCR bit stream.

In FIG. 1, a track is sequentially divided into an insert

and track information. (ITI) sector 2, an audio sector 4, a
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picture quality and cost. Conventionally, a nethodl by WEmRIAGED
trick-play data is arranged in the scannfhg area correSpordry—to==cucH \
multiple speedis used According to this nmethod, the picture quality of
a screen ;geoduced Py BS ¥ Bt Wedidl ¥ BR8LHION 6% ana 3

exist betweén the respective sectors. ITI sector 2 consists of
ITI pre-amble 10, start-sync block area 12, track information
area 14 and ITI post-amble 16. Audio sector 4 consists of

5 audio pre-amble 18, fourteen audio data sync blocks 20 and
audio post—amble 22, Video sector 6 consists of video pre-
amble 24, 149 video data sync blocks 26 and video post-amble
28. Subcode sector 8 consists of subcode prefamble 30, subcode
Area 32 and subcode post-amble 34. The area following the

10 subcode sector 8 corresponds to an overwrite margin 36.

FIG. 2A shows a conventional data sync block. In FIG. 23,
reference numeral 38 denotes a two-byte sync area, 40 denotes
a three-byte identification (ID) code, 42 denotes a 77-byte
data aréa, and 44 denotes an eight-byte inner parity area.

15 FIG. 2B shows a data sync block according to the present
invention. In FIG. 2B, reference numeral 42 denotes a data
area (the same as shown in FIG. 2A), and 46 denotes an area
for recording trick-play data having a predetermined size
within the data area 42. Though the trick-play data area 46 is

20 shown to occupy seventeen bytes from the 65th byte to the 81st
byte within the data area 42 in FIG. 2B, it is not necessarily
limited to positions of these bytes and may occupy any
seventeen bytes positioned within the data area 42. Also, the
seventeen bytes allotted herein is merely an example,_and the

25 number of the bites of trick-play data area 46 can vary
according to the surplus C Mbps bit stream which is obtained
by subtracting a B Mbps ATV signal bit stream from an A Mbps

SD-VCR bit stream; that is, A-B=C. Here, A and B are real
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reiativejy good. However, it is essential to scan the

area in scanning areas corresponding .to e mul tip
servo should be controlled with a -high dedree of prech - LIS
in a cost increase. Summary of the Inventian In order to solve the

above-deS%Hdgg}éngﬁégghti§'ié&nce the bit rate of the standardized SD-
VCR bit stream is 24.9Mbps and that of the standardized ATV
signal bit stream is 19.3Mbps, the 5.6Mbps surplus is"used for
the trick-play data area. That is to say, if the value of A
5 and/or B is changed, C is also changed accordingly._

FIG. 2C shows that the trick—ﬁlay data of the data area
is set in a different position from that of FIG. 2B and
indicates that the trick-play data can be recorded in any
position of the data area 42. Positioning the trick-play data

10 as in FIG. 2C is applicabie to both audio and video sectors.
However, for the sake of a simplified explanation, only the
video sector application will be described. Here, the
reference numerals in FIG. 2C are the same as those in FIG.
2B. -

is The present invention shows aﬁ embodiment for the case
when the trick-play data is recordéd in the last seventeen
bytes of data area 42, as shown .in FIG. 2B, which is applied
to an audio sector as well as a video sector.

FIG. 3A shows a video sector of each sync block and

20 corresponds to the case when thé trick—play data is positiomed
as shown in FIG. 2B. in FIG. 3A, reference letter i denotes
the number of sync blocks with respect to video data, 48
denotes an area where normal-play data .is recorded within the
data area, and 50 denotes an area where trick-play data is

25 recorded within the data area.

FIG. 3B shows a video sector of each sync block of a data
area and corresponds to the case when the trick-play data is

positioned as shown in FIG. 2C. Reference numerals in FIG. 3B
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omitted.

In the present invention, for performing a trick-play

operation, trick-play data is repeatedly recorded on as many
5 tracks as twice the maximum multiple speed, and then
reproducéd.

Next, the effect of repeatedly recording track-play data
on as many tracks as twice the maximumn multiple speed will be
described with reference to FIGs. 4A to 4D.

10 FIG; 4A shows a status where trick-play data is recorded
on as many tracks as twice the maximum multiple speed and
corresponds to the case shown in FIG. 3A. In FIG. 4A, numerals
marked in the ordinate direction represent.the number of sync
blocks. Although the-trick—piay data is recorded only in the

15 video data area here, it should be noted that the same effect
is applied to the case when the trick-play data is recorded in
the audio data area. If the case shown in FIG. 3B is applied
to FIG. 4A, the trick-play data of each sync block wili be
repeatedly recorded somewhere in the mid-section of the sync

20 block, ncoct in the tail end.

Now; the present invention will be described in more
detail with an embodiment.

-In this embodiment, it is assumed that the maximum
multiple speed is set as a speed of six times the normal-play

25 speed.

FIG. 4B shows that a head scans the track whereon trick-
play data is recorded at a speed of six times the normal-play

speed. In FIG. 4B, since the maximum multiple speed is six
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trick-play data recorded is twelve. The same trick-play data

is recorded in each trick-play data area of the same sync
block number with respect to twelve tracks. Here,"the oblique-
5 lined portions are ﬁrick—play data areas, the biackened
portions are portions read by heads a and b during their
scanning operations for a trick-play operation, and the
"white" (blank) portions are normal-play data areas. Head a
reads tracks of the a portion, and head b reads tracks of the
10 b portion. Also, assuming that the recorded data can be
decoded when more than 50% of the trick-play data is scanned,
head a decodes sync blocks 23, 24, 25, 26, 153, 154 and 155
and head b decodes sync blocks 21, 22, 150, 151 and 152. That
is to say, in the case of a maximum multiple speed of six-
15 times the normal-play speed, the trick-play data is allotted
to twelve tracks, to then be scanned by heads a and b.
According to the present invention, only even-numbered
multiple spéeds (i.e., 2x, 4x, 6%...) are available, in view
of the trick-play data arrangement. Thus, if the maximum
20 multiple speed corresponds to 2N speeds, then, speeds of -2N,
-2(N-1), ..., -4, -2, 2, 4, ..., 2(N-1) and 2N times are all
available in the present invention. (Here, N is an integer.)
Also, based on the respective multiple speeds, the multiple
speeds which are obtained by adding -0.5, -0.4, -0.3, -0.2,
25 -0.1, 0.1, 0.2, 0.3, 0.4 and 0.5 to the above respective
multiple speeds are available. The reason is that the
difference between the portions scanned by a head for

performing a trick-play operation at a speed of 4.0 times and
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at a speed of 4.1 times is very small in the case of a speed
of four times the normal-play speed, for example. Also, as
described above, if the head reads 50% of the data, the data
can be decoded. Thus, the multiple speeds corresponding to the
numbers containing a decimal point at which more than 50% of
data cannot be read, are not available.

Next, according to the embodiment described above, the
multiple speeds of four times and two times will be described.

FIG. 4C shows a scanning of a head when a speed of four
times is selected, in the case of a trick-play operation which
can be performed at a speed of six times the scanning speed at
maximum. Since the same trick-play data is_recorded in each
trick-play data area of the same sync block number with
respect to twelve tracks, head a scans the same data (the
dotted-line portions 1 and 2) twice, and head b scans data
once.

FIG. 4D shows a scanning of a head when a two-times speed
is selected in the case of a trick-play operation by which the
maximum speed of six times can be performed. Here, the same
data is read three times each, by heads a and b, respectively.
That is to say, portions 3, 5 and 7 represent the trick-play
data read by head a and portions 4, 6 and 8 represent the
trick-play data read by head b. Since the same screens are
repeatedly displayed three times by the muitiple speed of two
times, compared to the multiple speed of six times, it appears
comparatively tedious.

If the trick-play data is recorded at a speed of 30 times

at the maximum, based on the principle of the present
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of the digital video tape into a first area and a seco
the normal -play data in the first area and the trick-

second area; and repeatedly recording ﬂhi,sane trlck-h-u__iﬁ ........ -
bl ocks of the sane nunber wth respect to a nunber of tracks correspondlng
to tw ce the  maxi num even- It| ed nunber anmong .a pJurality of_even-
nultlpIe%ﬂnﬁﬂﬁ%quuﬁf%?ﬁfE é% %1??;% i 41 617,728

and 30 times are available. In addition to these forward
multiple speeds, the reverse-direction multiple speeds
corresponding thereto are also available. Also, based on the
5 respective multiple speeds, the multiple speeds corresponding
| to.the numbers having a decimal point afe evailable as above-
explained. This means that the user’s selection becomes
remarkably diversified, compared to those in the conventional
trick-play system which enables only speeds of a specific
10 multiple. |
Next, the operation of error correction coding (ECC) will
be describea.
For a sjnc block, error correction codes follow behihd
audio and video data areas. As shown in:FIGs. 3A and 3B, inﬁer
15 parity is disposed vertically and outer'parity is disposed
horizontally, both of which perform an ECC.
In the present invention, an eight-byte inner parity
follows a 77-byte data area for a sync bloek. Also, for a
track, the outer parities follow the audio data area in the
20 sync blocks of a predetermined number, and the outer parities
of a predetermined number follow the video data area, for
performing an ECC.
Conventionally, there has been a method by which the
original ECC area and a predetermined data area are required
25 for performing the ECC of the trick-play data. However,
according to the present invention, since the trick-play data
is recorded in seventeen bytes of audio and video data areas,

a separate area for performing the ECC of trick-play data is
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can be performed with the area necessary for the ECC of the

normal-play data only.
Therefore, the ECC of the trick-play data can be
5 implemented with the ECC area of normal-play data only, which
is an essenﬁial area. This contributes to a recording
efficiency whereby a.large quantity of data can be recorded in
a given area.
As described above, according to the present.invention,
10 the area cofresponding to 5.6Mbps is used as trick-play data
in the case of an ATV signal. Also, a separate data area is
not required for performing ECC of trick-play data. Since the
trick-play operation of speeds of even-number multiples are
available within the range of tﬂe maximum multiple speed, a

15 variety of speeds for a trick-play mode is allowed.
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the second area; and repeatedly recording the sanme trick-play data in
sync bl o¥Ratefs: gdadmad dsi

rber with respect to a

1. A method for recording data onto a digital video tape
by dividing an ATV signal into normal-play data for performing
a normal-play operation and trick-play data for performing a
trick-play operation, wherein said ATV signal contains frame
data which are supplied in a predetermined interval and can be
decoded independently, said method comprising the steps of:

dividing the data area of a sync block forming an audio
sector and a video sector of each track of said digital wvideo
tape into a first area and a second area;

recording said normal-play data in said first area and
said trick-play data in said second area; and

repeatedly recording the same trick-play data in sync
blocks of the same number with respect to a number of tracks
corresponding to twice the maximum even-multiple speed number
among a plurality of even-multiple speeds,- when said trick-
play data is recorded in said second area.

2. A meéhod for recording data onto a digital video tape
as claimed in claim 1, wherein said trick-play data having a
recording bit capacity corresponding to the difference between
SD-VCR and ATV signal recording bit capacities in the
recording‘bit capacity of the data area of each sync blockis
recorded in the trick-play data area to perform said trick-
play operatiom.

3. A method for recording data onto a digital video tape
as claimed in claim 1, wherein said trick-play data having a
recording bit capacity corresponding to the difference between

SD-VCR and ATV signal recording bit capacities in the
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the present invention, there is provided a nethod for recording data onto

recording bit capacity of the data area of each sync block is
recorded periodically and repeatedly at the same interval, in
each track.
4. A method for reéording data onto a digital video tape
5 by dividing an ATV signal into normal-play data for performing
a normal—élay operation and trick-play data for performing a
trick-play operation, wherein said ATV signal contains frame
data which are supplied in a predetermined interwval and can be
decoded independently, said method comprising the steps of:

10 dividing the data area of a sync block forming a video
sector of each track of said digital video tape into a first
area and a second area; -

recording said normal-play data in said first area and
said trick-play data in said second area; and

15 repeatedly recordipg the same trick-play data in sync
blocks of the same number with respect to a number of tracks
corresponding to twice the maximum even-multiple speed number
among a plurality of even-multiple speeds, when said trick-
play data is recorded in said second area.

20 5. A method for recording data onto a digital wvideo tape
as claimed in claim 4, wherein said trick-play data having a
recording bit capacity corresponding to the difference between
SD-VCR and ATV signal recording bit capacities in the
recording bit capacity of the data area of each symnc block is

25 recorded in the trick-play data area to perform said trick-
play operation.

6. A method for recording data onto a digital video tape

as claimed in claim 4, wherein said trick-play data having a

-
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recording bit capacity corresponding to the difference between
SD-VCR and ATV signai recording bit capacities in the
recording bit capacity of the data area of each sync block is
recorded periodically and repeatedly at the same interval, in
each track.

7. A fecording method for recording data onto a digital
video tape by dividing an ATV signal into normal-play data for
performing a normal-play operation and trick-play data for
performing a trick-play operation, wherein said ATV signal
contains frame data which are supplied in a predetermined
interval and can be decoded independently, said method
comprising the steps of:

dividing the data area of a sync block forming an audio
sector of each track of said digital video tape into a first
area and a second area; |

recording said normal-play data in said first area and
said trick-play data in said second area; and

repeatedly recording the same trick-play data in sync
blocks of the same number with respect to a number of tracks
corresponding to twice the maximum even-multiple speed number
among a plurality of even-multiple speeds, when said trick-
play data is recorded in said second area.

8. A digital video tape recording method as claimed in
claim 7, wherein said trick-play data having a recording bit
capacity corresponding to the difference between SD-VCR and
ATV signal recording bit capacities in the’recofdiﬁg bit
capacity of the data area of each sync block is recorded in

the trick-play data area for performing said trick-play
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9. A digital video tape recording method as claimed in
claim 7, wherein said trick-play data having a recording bit
capacity corresponding to the differénce_between SD-VCR and
ATV signal recording bit capacities in the recording bit
capacity of the data area of each sync block is recorded
periodically and repeatedly at the same interval, in each
track.

10. A method for reproducing an ATV signal containing
frame data supplied in a predetermined interval and decoded
independently, by dividing said ATV signal into normal-play
data for performing a normal-play operation and trick-play
data for performing a trick-play operation and recording said
normal-play data and trick-play data respectively in first and
second areas of each track of a digital video tape, said
method comprising the steps of: |

scanning the data-recorded area of said digital video
tape by means of a head;

decoding said trick-play data by scanping said first area
in which normal-play data is recorded and said second area in
which trick-play data is recorded and by scanning an inner
parity error correction area; and

reproducing said trick-play data by decoding said trick-.
prlay data by scanning-an outer parity error correction area
for sai§ second area.

11. A method for reproducing data from a digital wvideo
tape as claimed in claim 10, wherein said trick-play data

recorded in a recording area of 5.6Mbps which occupies
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the sane trick-play data in sync bl ocks of the same nungE
to a nunber of tracks corresponding to t!i'ye t he maxi W@%ﬁﬁéiﬁh
speed nunber anong a plurality of even- mul tiple spee Eﬁe:::::::;
trick-play data is recorded in the second ar ea. According to stil
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for reproducing an \ .

corresponds to the difference between the bit rates of SD-VCR

ang ATV signals is reproduced for performing trick-play
operation. |
5 12. A method for reproducing data from a digital video

tape as claimed in claim 10, wherein trick-play data is
reproduced by scanning an inner parity error correction area
recorded in an eight-byte recording capacity behind the area
in which normal-play data and trick-play data are recorded in

10 each sync block, and by performing an error correction by

allotting an outer parity error correction area in eleven sync

R R ) This St e B et
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S|gnal
decoded i ndependently by dividing said AT
for performng a normal -play operation and trick-play d

containing frame data supplied in,. iéredet er m ned{| THISSHEET HASIBEEN |

ignal into -iorrralaﬂbiagcmta

a trick-play operation and recording said normal -play data and ‘trick- play

dat a

r eRHAME Yof Nehé I'Bis@l@ssesond areas of each track of a digital

vi deo tape, said nethod conprising the steps of:

10

15

A data recording and/or reproducing method for performing
a trick play in a digital video tape recording and reproducing

apparatus for recordihg and/or reproducing an advanced

television (ATV) signal is performed such that the data area

of a sync block each forming audio sector and video sector in
a track is divided into a first area and a second area to
record and reproduce normal-play data and trick-play data for.
a normal play and a tricklplay, respectively. The area
corresponding to 5.6 Mbps is used for trick-play data in the
case of an ATV signal and a separate data area for the error
correction coding ofla trick-play data is not necessary. Also,
since trick plays of speeds of even-number times are available

within the range of the maximum multiple speed, a diversity of

speeds of a trick mode is allowed.
| This Sheet Has Been Rerlaced
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scanning the data-recorded area of .said digital video t ape. by neans of 3

head; decoding said trick-play data by scanning said
normal -pl ay data is recorded and said sqyapd area in|

I's recorded and by
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Brief Description of the Draw ngs The above obj ecff

the present invention wll becone nore apgz"aa
preferred -enmbodi ment thereof with referen :
whi ch: FIG 1 shows a track format of a digital vi

recording format of an SD- VCR;

FIG.3A
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FIGs. 2A to 2C show data sync bl ocks-according to the cesien
and the present invention; ' FI G 3A and show audifoTs
sectors of a sync bl ock of data area accord to the p
and FIGs. 4A to 4D show trick-play perfornmance acc
present invention.
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Detai |l ed Description of the Invention
normal -play data_and trick-play

areas in a data area

data areanecorded separ at
can be attai

of a _sync. bl ock,

the remaini ngTHis s lcghm as a trick-play data ar ee-vHER==55=2i
ATV bit stream ormal -play data area in the recording bit
capacity of 24.9 t stream
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InfFIG 1, a track is sequentially divided into an insert f
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A ea 32 and subcode post anbl e 34. The ar ea followng th

cor responds tdl‘ha fgin 36. FIG 2A shows T SHEERHASREEN
‘ref erence nu al 38 denot a t ERWAGEDsync .
e identifi cat ion (1D) code, Z7 denot es - a

data sync bl ock
. ar ea, 40 denote

7-byte data ar ea and 44 denot es an - b I nner parity ar ea.
FI G 2B shows a data sync bl ock accordl n d the present
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invention. 'tn FIG 2B, reference %7 d§ gresjia d

~as showmn-in FIG 2A), and 46 den TYISSBHERTHAS BEFr cor I ng t%i‘f:lfﬂgl. dat

having a predeterm ned size wthin t hBERLAGED, o @ Lhe. LrLckspl dy

data area 46 is .shown to occupy Seventeen, bytes fromt _ .

81st byte within the data area 42 in FIG[[ZB, It is not necessarily

linmited to positions %?Tﬁﬁés§0§y55§°§ﬁHNﬁ%?N869§ﬁyE§ﬁ DUCING DATA -
. N AL VIDEO T

IFEPLACEMENT SHEETE

TO A DIGIX PE

Backaround of the Invention

The present invention relates to a method for recbrding
;nd/or reproducing data onto a digital video tape, and more
particularly, to a method for recording and/or reproducing
data for performing a trick-play in an apparatus for.recordiﬁg
and -reproducing an advanced television (ATV) signal onto.a
digital video tape.

A digital video tape recoxrder (DVCR) for recording and
reproducing an ATV signal on digital video tape of a standard-
definition videocassette recorder (SD-VCR) has been developed.
Hefe, considering that the bit stream for an SD-VCR has a bit
rate of 24.9Mbps and the:bit stream for an ATV signal has a
bit rate of 19.3Mbps, an area whexre a bit of 5.6Mbps can be
recorded remains unused. An ongoing study is directed to a
methéd by which the trick-play data for performing trick-play
operations can be recorded in the above remaining video and
audio séctor areas in order to satisfy various trick-play
speeds and meet the requiréments of various kinds of scanners
while improving picture quality by reducing noise.

As a part of such a study; the present invention proposes
an approach to a method for recording the trick-play data
which enables a broadef range of multiple speeds in a trick-
play mode at the time of recording or reproducing data for a
DVCR. |

The goal in developing DVCRs is to establish a recording
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\sev%nteen byt es positioned wt AI' y
bytes-allotted herein is nerel Chsﬁﬂk%a)

byt ;Hﬂséﬁﬁﬁak .D gNt e n nberif -E ﬂﬁgfgg oJi
trick-play data area 46 can vaty acBEPH] E isfa) sur Plpise - D §

stream which is obtained by subtracting a B \Mops ATV kigaal Bt SErasi

froman A Mops SD VCR bit stream that is, #B=C. Here, A and B are rea
format for a specific reproduction. which is desirable 1n terms

§7

of picture quality and cost.

Conventionally, a method by which trick-play data is
arranged in the scanning area corresponding to each multiple
speed is used. Accorxding to this method, ﬁhe picture quality
of a screen reproduced by performing a trick-play operation is
relatively good. However, it is essential to scan the txick-
play data area in scanning areas corresponding to each
multiple speed. Thus, the servo should be controlled with a

high degree of precision, which results in a cost increase.

Summary of the Invention

In order to solve the above-described problems, it is
therefore an object of the present invention to provide a
method for reco;ding and/or reproducing data oﬁtéia digital
video tape whereby the manufacturing cost is reduced and a
diversity of multiple speeds are available in performing
trick-play operations of a DVCR, since high-precision sexvo
control is not required when a head scans a data—arraﬁged
area. |

According to one aspect of the present invention, there
is provided a method for recording data onto a digital wvideo
tape by dividing the ATV siénal-into normal-play data for
performing a normal-play operation and trick-play data for
performing a trick-play operation, wherein the ATV signal
contains frame data which are supplied in a predetermined
interval and can be decoded independently, the wethod

comprising the steps of: dividing the data area of a sync

AR
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7 nunber s ﬁﬂrrently, since theg
streamis 24.9Mops ‘and that of
19. 3Mops, the 5.6Mips surplus i§

block forming an audio sector and a video sector of.each-track
of the digital video tape into a first area and a second area;
recording the normal-play data in the first area and the
trick-play data in the second area; and repeatedly recording
the same trick-play data iﬁ sync blocks of the same number
with respect to a numbexr of tracks coiresponding to twice the
maximum even-multiple.speed number among a plurality of even-
multiple speeds, when the trick-play data is recorded in the
second area.

According to another aspect of the present invention,
there is provided a method for recording data onto a digital
video tape by dividing the ATV signal into normal-play data
for performing a normal-play operation and trick-play data for
performing a trick-play operation, wherein the ATV signal
contains ffame data which are suppliea in a predetermined
interval and can be decoded independeﬁtly, the method
comprising the steps of: dividing the data area of a sync .
block forming a video sector of each track of the digital
video tape into a first area and a second area; recording the
normal—play data in the first area and the trick-play data in
the second area; and repeatedly recording the same trick-play
data in sync blocks of the same number witﬁ respect to a
number of tracks corfeéponding to twice the maximum even-
multiple speed number among a plurality of even-multiple
speeds, when the trick—play data is recorded in the second
area.

According to. still another aspect of the present

invention, there is provided a method for recording data onto
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.the trick-play data area. That =
changed, C is al so changed accl S y
trick-play data of the data ar & i

of FIG 2B and indicates that % rigk ,
position of the data area 42. Positionang the trick-play data as in FIG

2C i s appl ecdblgdtad botdeauire dnl di Geding dihg ATV signal into normal-

play data for performing a normal-play operation and trick-

P A

play data for performing a trick-play operation, wherein the
ATV signal contains frame data which are supplied in a
predetermined interval and can be decoded independently, the
method coﬁprising the steps of: dividing the data area of a
sync block forming an_audio sector of each track of the
digital video tape into a first area and a second area;
recording the normal-play data in the first area and the
trick-plaf data in the second area; and repeatedly recording
the same trick-play data in sync blocks of the same number
with respect to a number of tracks corresponding to twice the
maximum even-multiple speed number among a plurality of even-
multiple speeds, when the triékeplay data is recorded in the
second area.

Accorxding ﬁo still yet another aspect.of the present
invention, there is provided a wmethod for reproduging an ATV
signal containing frame data supplied in a predetérmined '

~interval and decoded independently by dividing said ATV signal
into normal-play data for performing a ncrmal-play operation
and trick-play data for performing a trick-play operation and
recording said normal-play data and trick-play data
respéctively'in first and second areas of each track of a
digital video tape, said method comprising the steps of:
scanning the data-recorded area of-said digital wvideo tape by
means of a head; decoding said tfick-play data by scanning
said first area in which normal-play data is recorded and said

second area in which trick-play data is recorded and by

A ARATWn
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applrcatlon w Il be described. e nu rals
are the sane as those in FIG 1t in eiDétbQ 7“:(%?5%

enbodi nrent for the case when |s r A—tho-lact]

seventeen- bytes of data area 4 FIG 2B, mhlch |s applied
scanning an inner parlty error correction area,

reproducing said trick-play data by decoding said trick-play
data by scanning an outer parity error correction area for

said second area.

Brief Description of the Drawings

The above objécts and advantages of the present invention
will become more apparent by describing in detail a preferred
embodiment thereof with reference to the attached drawings in
which:

FIG. 1 shows a track format of a digital wvideo tape
having a recording format of an SD-VCR;

FIGs. 2A to 2C show data sync blocks accoxrding to the
conventional method and the present invention;

FIGs 3A and 3B show audio and video sectors of a sync
block of data area according to the present invention; and

FIGs. 4A to 4D show trick-play performance according to

the present invention.

Detailed Description of the Invention

In the present invention, normal-play data and trick-play
data are recorded separately in different areas in a data area
of a syhc block, which can be attained by employing the
remaining 5.6Mbps bit stream as a trick-play data area when
19.3Mbps ATV bit stream are used as a normal-play data area in
the recording bit capacity of 24.9Mbps SD-VCR bit stream.

In FIG. 1, a track is sequehtially divided into an insert

and track information.(ITI) sector 2, an audio sector 4, a

Sheet Has Been Replaced
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to aﬁ audi o sector as well as a |VhdrogSeet AAs BEEN || FI 3
sect-or of each sync bl ock and co?gesm@pQAch t he aser cﬁgmgffﬁﬂ ay
data is positioned as shown in 2B—t=FFG—3A, réds}qrien e'lIEEBm

denotes the nunber of sync blocks mnth respect to vidg Afa a4 demot g

an area where normal -play data is recordedW thin the data area, and 50
denot es’ anvaﬁe@ GREEOT 6i eldpleapudbsods sector 8. Gaps G1, G2 and G3

exist between the respective sectors. ITI sector 2 consists of
ITI pre-amble 10, start-sync block area 12, track information
area 14 and ITI post-amble 16. Audio sector 4 consists of
audio pre-amble 18, fourteen audio data sync blocks 20 and
aulio post-amble 22. Video sector 6 consists of video pre-
amble 24, 149 video data sync blocks 26 and video post-amble
-28. Subcode sector 8 consiéts of subcode pre-amble 36,-subcode .
Area 32 and subcode -post-amble 34. The area following the
subcode sectof 8 corresponds to an overwrite margin 36.

FIG. .2A shows a conventional data sync block. In FIG. 23,
reference numeral 38 denotes a two-byte sync area, 40 denétes
a three-byte identification (ID) code, 42 denotes a 77-byte
data area, and 44 denotes an eight-byte inner parity area.

FIG. 2B shows a data sync block according to the present
invention. In FIG. 2B, reference numeral 42 denotes a data
area (the same as shown in FIG. 2A), and 46 denotes an area
for recording trick-play data having a predetermined size
within the data area 42. Though the trick—play data area 46 is
shown to occupy seventeen bytes from the 65th byte to the 81lst
byte within the data area 42 in FIG. 2B, it is not necessarily
limited to positions of these bytes and may occupy any
' seventeen bytes posiﬁioned within the data area 42. Also, the
seventeen 5ytes allotted herein is merely an example, and the
number of the bites of trick-play data area 46 can vary
according to the surplus C Mbps. bit stream which is obtained
by subtracting a B Mbps ATV signal bit stream from an A Mbps

SD-VCR bit stream; that is, A-B=C. Here, A and B are real
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recorded within the data area. THI Ig,,@ET?rB&BEE%
sync. bl ock -of a data area and c rrespﬁEﬁEAGEDthe
data is positioned as shown in.

7

numbers. Currently, since the bit rate of the standardized SD-

VCR bit stream is 24.9Mbps and that of the standardized ATV
signal bit stream is 19.3Mbps, the 5.6Mbps surplus ishused for
the trick-play data area. That is to say, if the value of A
and/or B is changed, C is also changed accordingly.

co FIG. 2C shows that the trick-ﬁlay data of the data area
is set in a different position from that of FIG. 2B and_.
indicates that the trick-play data can be recorded in any
position of the data area 42. Positioning the trick-play data
as in FIG. 2C is'applicable to both audio and video sectors.
However, for the sake of a simplified explanation, only the
video sector application will be described. Here, the
reference numerals in FIG. 2C are tﬁe same as those in FIG.
2B. .

The present invention shows an embodiment for the case
when the trick-play data is recordéd in the last seventeen
bytes of data area 42, as shown in FIG. 2B, which is applied
to an audio sector as well as a video sector.

FIG. 3A shows a video sector of each sync block and
corresponds to the case when the trick-play data is positioned
as shown in FIG. 2B. In FIG. 3A, reference letter i denotes
the number of sync blocks with respect to video data, 48
denotes an area where normal-play data .is recorded within the
data area, and 50 denotes an area where trick-play data is
recorded within the data area.

FIG. 3B shows a video sector of each sync block of a data
area and corresponds to the case when the trick-play data is

positioned as shown in FIG. 2C. Reference numerals in FIG. 3B
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8 are the sane as those in FIG
In the present invention, for p
trick-play data is repeatedly r cprdeEEBhﬁQED
maxi mum nul ti pl e speed, and the
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are the same as those in FIG.3A and their explanation will be
omitted.

In the present invention, for performiﬁg a trick-play
operation, trick-play data is repeatedly recoxrded on aé ﬁany
tracks as twice the maximum multiple speed, and then
reproduééd. |

Next, the effect of repeatedly recording track-play data
on as many tracks as twice the maximum multiple speed will be
described with reference to FIGs. 4A to 4D.

FIG: 43 shows a status where trick-play data is recoxrded
on as many tracks as twice the maximum multiple speed and
corresponds to the case shown in FIG. 3A. In FIG. 4A, numerals
marked in- the ordinate direction represent'the number of sync
blocks. Although the-trick-piay data is recorded only in the
video data area here, it should be noted that the same effect
is applied to the case when the trick-play data is recorded in
the audio data area. If the case shown in FIG. 3B is applied
to FIG. 4A, the trick-play data of each sync bloék will be
repeatedly recorded somewhere in the mid-section of the sync
block, not in the tail end.

Now, the present invention will be described in more
detail with an embodiment.

In this embodiment, it is assuﬁed that the maximum
multiple speed is set as a speed of six times the normal-play
speed.

FIG. 4B shows that a head scans the track whereon trick-
play data is recorded at a speed of six times the normal-play

speed. In FIG. 4B, since the maximum multiple speed is six
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_ _ _ ﬁ_g%ﬁée‘rgms BEEN | ay datREPLAGEMENTSHERT dicks
as twice the maxi mumnultiple st)ee REPLACER desitri bed wi t12 ‘,efgm t

FI Gs. 4A to 4D. FIG 4A ' ere tril deiptay--dat-a-is -
recorded on as many tracks as tw ce the maxi num nul t rpre speed and
corresponds to the case shown in FIG 3A FIG 4A, nunerals  marked in

t he ordi nat €iMe®cthemesprbsphayt AEefdnbEheopughae of tracks having

trick-play data recorded is twelve. The same trick-play data

\Nexf, the effect of repeatedl

is recorded in each trick-play data area of the same sync
block number with respect to twelve tracks. Here, the oblique-
. lined portions are trick-play data areas, the blackened
pdrtions are portioné read by heads a and b duiing their
scaﬁning operatiqns for a trick-play operation, and the
"white" (blank) portions are normal-play data areas. Head a
reads tracks of the a portion, and head b reads tracks of the
b portion. Also, assuming that the recorded data can be
decoded. when more than 50% of'the trick-play data is scanned,
head a decodes sync blocks 23, 24, 25, 26,-153, 154 and 155
and head b decodes sync blocks 21, 22, 150, 151 and 152. That
is to say.; in the case of a maximum multiple speed of six-
times the normal-play speed, the trick-play data is allotted
to twelve tracks, to then be scanned by heads a and b.
According to the present invention, only even-numbered
‘multiple spéeds (i.e., 2x, 4x, 6x...) are available, in view
of the trick-play data arrangement. Thus, if the maximum
multiple speed corresponds to 2N speeds, then, speeds of -2N,
-2 (N-1), ...; -4, -2, 2, 4, ..., 2(N-1) and 2N times are all
available in the present.invention. (Here, N is an integer.)
Also, based on the respective multiple speeds, the multiple
speeds which are obtained by adding -0.5, -0.4, -0.3, -0.2,
-0.1, 0.1, 0.2, 0.3, 0.4 and 0.5 to the above respective
multiple speeds are available. The reason is that the
difference between the portions scanned by a head for

performing a trick-play operation at a speed of 4.0 times and
—_— :
eet Has Been Replaced .
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area. here,-it should be note . R effiet i g appl

when the trick-play data is rleco KEPLAY S he o gi 0 da D&ge.za. Pgtw
shown in FIG 3B is applied , the trick- p

block will be repeatedly r ecor ded sonemheﬂﬂjln the md-section of the sync
bl ock, not idt thespeéd €Ads.1 times is very small in the case of a speed

of four times the normal-play speed, for example. Also, as
described above, if the head reads 50% of the data, the data
can be decoded. Thus, the multiplé speeds corresponding to the
numbers containing a decimal point at which more than 50% of
lata cannot be read, are not available.

Next, according to the embodiment described above, the
multiple speeds of four times and two times will bé describea;

FIG. 4C shows a scanning of a head when a speed of four
times is selected, in the case of a trick-play operation which
can be performed at a épeed of six times the scanning speed at
maximum. Since the same trick-play data is_recorded in each
trick-play data area of the same sync block.humber with
respect to twelve tracks, head a scans the same data (the
dotted-line portions 1 and 2) twice, and head b scans data
once.

FIG. 4D shows a scanning of a head- when a two-times speed
is selected in the case of a trick-play operation by which the
maximum speed of six times can be performed. Here, the same
data is read three times each, by heads a and b, respectively.
That is to say, portions 3, 5 and 7 represent ﬁhe trick-play
data read by head a and portions 4, 6 and 8 répresent the.
trick-play data read by head b. Since the same screens are
repeatedly displayed three times by the muitiple speed of two
times, compared to thé multiple speed of six times, it appears
comparatively tedious.

If the trick-play data is recorded at a speed of 30 times

at the maximum, based on the principle of the present

This Sheet Has Been Reﬂlaced
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multiple speed is set as a sSpeed GEPHALED nes dlhe nor npDate ay-speed.

FIG 4B shows that a head scans the track whereon trid pray data |Is
recorded at a speed of six tinmes the nornjlgplay
invention, trick-play operations at speeds of 2, 4, 6, ..., 28

and 30 times are available. In addition to these forward
multiple speeds, the reverse-direction multiple speeds
corresponding thereto are also available. Also, based on the
respective multiple speeds, the multiple speeds corresponding
t8.the numbers having a decimal point afe ;vailable as above-
explained. This means that the user’s selection becomes
remarkably diversified, compared to those in the conventional -
trick-play system which enables only speeds of a specific
multiple. |

Next, the operation of error correction coding (ECC) will

be described.

For a sjhc block, error correction codes follow behind
audio and video data areas. As shown in:FIGs. 3A and 3B, inﬁer
parity is disposed vertically and outer parity is disposed
horizontally, both of which perform an ECC.

In the present invention, an eight-byte inner parity
follows a 77-byte data area for a sync bloék. Also, for a -
track, the outer parities follow the audio data area in the
éync blocks of a predetermined number, and the outer parities
of a predetermined number follow the video data area, for
performing an ECC.

éonventionally, there has been a method by wﬁich the
original ECC area and a predetermined data area are required
for performing the ECC of the trick-play data. However,
according to the present invention, since the trick-play data
. is recorded in seventeen bytes of audio and video data_areaé,

a separate area for performing the ECC of trick-play data is

Thls Sheet Has Been Rep laced
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not necessary. The ECC of normal-play data and trick-play data

.-KI)

can be performed with the area necessary fo: the ECC of the
normal-play data only.

Therefore, the ECC of the trick-play data can be
implemented with the ECC area of normal-play data only, which
is an.essenﬁial area. This contributes to a recording
efficiency whereby a large quantity of data can be recorded in
a given area.

As described above, according to the present'invention,
the area cofresponding to 5.6Mbps is used as trick-play data
in the case of an ATV signal. Also, a separate data area is
not required for performing ECC of trick-play data. Since the
trick-play operation of speeds of even-number multiples are
available within the range of tﬂe maximum multiple speed, a

variety of speeds for a trick-play mode is allowed.
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is recorded in each trick-pla
Wth respect to twelve tracks.
trick-play data areas, the bl
a and b during their scanni
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kene®REPLAGED; re por {|i 88 “read-by-heads

perations for a trick-ptray operation, and

"white" (blank) portions are nornal -playpdata areas. Head a r eads

tracks of tWeawn psrclaamedndshead b reads trfcks of the

1. A method for recording data onto a digital video tape
by dividing an ATV signal into normal-play data for performing'
a normal-play operation and trick-play data for performing a
trick-play operation, wherein said ATV signal contains frame
data which are supplied in a predetermined interval and can be
decoded independently, said method comprising the steps of:

dividing the data area of a sync block forming an audio
sector and a video sector of each track of said digital video
tape into a first area and a second area;

recording said normal-play data in said first area and
said trick-play data in said second area; and

repeatedly recording the same trick-play data in sync
blocks of the same number with respect to a number of tracks
correspdnding to twice the maximum even-multiple speed nuwmber
among a plurality of even-multiple speeds,- when said trick-
play data is recorded in said second area.

2. A meéhod for recording data onto a digital video tape
as claimed in claim 1, wherein said trick-play data having a
recoxrding bit capacity corresponding to the difference between
SD-VCR and ATV signal recording bit capacities in the
recoxrding blt capacity of the data area of each sync blockis
recorded in the trick- play data area to perform said trick-
play operation.

3. A wmethod for recording data onto a digital video tape
as claimed in claim 1, wherein said trick-play data having a
recording bit capacity corresponding to the difference between

SD-VCR and ATV signal recording bit capacities in the
_.___,_/‘—_———-
et Has Been Replaced

LT Hll\l\\\lll\\\\\l\l\ I




b pbrtion Al so, assuming th M@HEEWA&@EE'& a can teREPu@@gMguT\m@ETm;re
t han, 50% of  the trick-play data | sgEmaCeED,

ad a cecode 'fyrig :
23, 24, 25, 26,- 153, 154 an D decodes tec--bl-ee SNQ%"nQ
150, 151 and 152. That is to say, in thejpa§e of a XIWUW]HUI[IpIe 5P ed
of six- times the normal -play speed, the Trick-play data is all to
t wel ve track§?cf’5gt1f‘?§nb&é mféd:pynf%éé’(fs déf‘%d“%a of each sync Bi8&k 18
recorded periodically and repeatedly at the same interval, in

P

each track.

4. A method for recording data onto a digital video tape
by dividing an ATV signal into normal-play data for performing
- normal-élay operation and trick-play data for performing a
trick-play opefation, wherein said ATV signal contains frame
data which are supplied in a predetermined interval and can be
decoded independently, said method comprising the steps of:

dividing the data area of a sync block forming a Qideo
sector of each Frack of said digital wvideo tape into a first
area and a second area;

recording said normal-play data in said first area and
said trick-play data in said second area; and

repeatedly recordipg the same ﬁrick-play data in sync
blocks of the same number with respect to a number of tracks
corresponding to twice the maximum even-multiple speed nuwber
among a plurality of even-multiple speeds, when said trick-
play data is recorded in said. second area.

5. A method for recording data onto a digital video tape
as claimed in claim 4, wherein said trick-play data having a
recording bit capacity corresponding to the difference between
SD-VCR and ATV signal recording bit capacities in thé
recording bit capacity of the data area of each sync block is
recorded in the trick-play data area to perform said trick-
play operation.

6. A method for recording data onto a digital video tape

as claimed in claim 4, wherein said trick-play data having a
.
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According to the present inventiem=emy=swmm= emper ed mLAdngngﬁégT
(i.e.; 2x,-4x, 6x...) are avail he ti{lick-p at a.
arrangenent. Thus, if the nmaxi ffum nBEPLM)EDseed corr:smﬁ@dé f(f&ﬁ\l R
then, speeds of -2N, -2(N-1), == ' l—%@u@#—mm
are all available in the present |nvent|o é{kbre, N I's an integer.)

Al so, basedrenorfigngebpectiapacitlyt icpreespeaddngt ke thet dplf§erence between

o

SD-VCR and ATV signal recording bit capacities in the
recording bit capacity of the data area of each sync block is
recorded periodically and repeatedly at the same interval, in
each track.
“ 7. A regording method for recording data onto a digital
video tape by dividing an ATV signal into normal-play data for
performing a normal-play operation and trick-play data fﬁr
performing a trick-play operation, wherein said ATV signal

i contains frame data which are Supplied in a predetermined
interval.and can be decoded independently, said method
comprising the steps of:

dividing the data area of a sync block forming an audio
sector of each track of said digital video tape into a first
area and a second area; .

recording said normal-play data in said first area and
said trick-play data in said second afea; an@

repeatedly recording the same trick-play data in sync
blocks of the same number with respect to a number of tracks
corresponding to twice the maximum even-multiple speed number
among a plurality of even-multiple speeds, when said txrick-
play data is recorded in said second area.

8. A digitai video tape recording methbd as claimed in
claim 7, wherein said trick-play data having a recording bit
capacity corresponding to the difference between SD-VCR and
ATV signal recording bit capacities in the recording bit
capacity of the data area of each sync block is recorded in

the trick-play data area for performing said trick-play

-
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0.2, 0.3, -0.4 and 0.5 to the &Pc Pe
avai l abl e. The reason is that

by a head for performng atr
and

operation.

9. A digital video tape recording method as claimed in
claim 7, wherein said trick-play data having a recording bit
capacity corresponding to the differénce between SD-VCR and
ATV signal recording,bit capacities in the recording bit
capacity of the data area of each sync block is recorded
periodically and repeatedly at the same interval, in each
track. |

10. A method for reproducing an ATV signal containing
frame data supplied in a predetermined interval and decoded
independently, by dividing said ATV signal into normal-play
data for performing a normal-play operation and trick-play
data for performing a trick-play operation and recording said
normal-play data and trick-play data respectively in first and
second areas of each track of a digital video tape, said
method comprising the steps of:

scanning the data-recorded area of said digital video
tape by means of a head; |

decoding said trick-play data by scanning said first area
in which normal-play data is recorded and said second area in
which trick-play data is recorded and by scanning an inner
parity error correction area; and

reproducing said trick-play data by.decoding said trick-
plaf data by scanning.an outer parity error correction area
for said second area:

11. A method for reproducing data from a digital wvideo
tape as claimed in claim 10, wherein said trick-play data

recorded in a recording area of 5.6Mbps which occupies

—
This Sheet Has Been Replaced .
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10 at a speed of 4.1 tines i
ti mes-the normal - play speed,

t he head reads 50% of the dat
mul ti pl e speeds corresponding to the
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seventeen bytes in a 77-byte data area ip a sync block and
corresponds to the difference between the bit rates of SD-VCR
_aqd ATV signals is reproduced for performing trick-play
operation.

12. A method for reproducing data from a digital video
tape as claimed in claim 10, wherein trick-play data is
reproduced by scanning an inner parity erxror correction area
recorded in an eight-byte recording capacity behind the area
in which normal-play data and trick-play data are recorded in
each sync block, and by performing an error correction by

allotting an outexr parity error correction area in eleven sync

blocks. -_—
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be read, are not available." ; TMHEEGMBEEQJ oth enb02|
descri bed above, the nmultiple peedSREPLAGEP timel and [t B8O mes-wittbe

numbers cont ai ni ng a deci mal po'g_nt._at-n i an 5 @EFMGEMFQTlgaf%t

descri bed. FIG 4C shows €ad when a speed of Todr
times is selected, in the case of a trick-play operation which can be
performed at a speed of six tinmes the sc éi ng speed at

ABSTRACT OF THE DISCLOSURE

METHOD FOR RECORDING AND/OR REPRODUCING DATA
ONTO A DIGITAL VIDEO TAPE

A data recording and/or reproducing method for performing
a trick play in a digital video tape recording and reproducing
‘épparatus for recording and/or reproducing an advanced
television (ATV) signal is performed such that the data area
of a sync block each forming audio sector and video sector in
a track is divided into a first area and a second area to
record and reproduce normal-play data and trick-play data for
a normal play and a trick play, respectively. The area
corresponding to 5.6 Mbps is used for trick-play data in the
case of an ATV 51gnal and a separate data area for the error
correction coding of a trick-play data area for the error
correction coding of a trick-play data is not necessary. Also,
since trick plays of speed of even-number times are available
within the range of the maximum multiple speed, a diversity
of speeds of a trick mode is allowed.

FIGS. 3A and 3B This Sheet Has Been Rerlaced
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3, 5 and 7 represent the trick-pl g BEh
and 8 represent the trick-play data b. Sin e sane screens
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normal - pl ay data only. Therefore, the ECC of t T Slided gan
be inplenented with the ECC area of nornal -pl ay dat SﬁPbﬁé&ﬁEﬁ¥ a
essential area. This contributes to a recording ef fili enc;ﬂ ﬂhﬂ“ _________ rge
gquantity of data can be recorded in a given area. ateny - Jas Y

above, according to the present invention;

METHOD FOR RECORDING AND/OR REPRODUCING DATA
ONTO A DIGITAL VIDEO TAPE

Backaround of the Invention

The present invention relates to a method for recording
;nd/or reproducing data onto a digital video tape, and more
particularly, to a method for recording and/or reproducing
data for performing a trick-play in an- apparatus for recording
and reproducing an advanced television (ATV) signal onto a
digital video tape.

A digital video tape recorder (DVCR) for recording and
reproducing an ATV signal on digital video-tape of a standard;
definition videocassette recorder (SD-VCR) has been developed.
Hefe, considering that the bit stream for an SD-VCR has a bit
rate of 24.9Mbps and the bit stream for an ATV signal has a
bit rate of 19.3Mbps, an area where a bit of 5.6Mbps can be
recorded remains unused. An ongoing study is directed to a
methéd by which the trick-play data for performing trick-play
operations can be recorded in the above remaining video and
audio séctor areas in order to satisfy various trick-play
speeds and meet the requiréments of various kinds of scanners
while improving picture quality by reducing noise.

. As a part of such a study, the prgsent invention proposes
an approach to a method for recording the trick-play data
which enébles a broader range of multiple épeeds in a trick-
play mode at the time of recording or reproducing data for a
DVCR.

The goal in developing DVCRs is to establish a recording



t he ar ea corresponding to 5.6Mips is used as trick-play daEELAGﬁMENESHEEE
of an ATV signal. Also, a separate data area is not re@uire f MA P%
perform ng ECC of trick-play data. Since the trick-play Bgerati.on..ol.. . ...
speeds of even-nunber multiples are available within t
maxi mum nmul ti ple speed, a variety of speeds for a trick-play node is
al | oned.

format for a specific reproduction which is desirable in terms
of picture quality and cost.

Conventionally, a method by which trick-play data is
arranged in the scanning area corresponding to each multiple
speed is used. Accorxrding to this method, the picture quality
of a screen reproduced by performing a trick-play operation is
relatively good. However, it is essential to scan the trick-
play data area in scanning areas corresponding to each
multiple speed. Thus, the servo should be controlled with a

high degree of precision, which results in a cost increase.

Summary of the Invention

In order to solve the above-described problems, it is
therefore an object of the present invention to provide a
method for recording and/or reproducing data onto a digital
video tape whereby the manufacturing cost is reduced and a
diversity of multiple speeds are available in performing
trick-play éperations of a DVCR, since high-precision serwvo
control is not required when a head scans a data-arranged
area.

According to one aspect of the present invention, there
is provided a wmethod for recording data onto a digital wvideo
tape by dividing the ATV_signallinto normal-play data for
performing a norwal-play operation and trick-play data for
performing .a trick-play opeiation, wherein the ATV signal
contains frame data which are supplied in a predetermined
interval and can be decoded independently, the method

comprising the steps of: dividing the data area of a sync
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block forming an audio sector and a video sector of each track
of the digital video tape into a first area and a sgcond area;
recording the normal-play data in the first area and the
trick-play data in the second area; and repeatedly recording
the same trick-play data in sync blocks of the same number
wkth respect to a number of tracks coiresponding to twice the
maximum even-multiple speed number among a plurality of even-
multiple speeds, when the trick-play data is recorded in the
second area.

According to another aspect of the present invention,”
there is provided a method for recording data onto a diéiéal
video tape by dividing the ATV signal into normal-play data
for performing a normal-play operation and trick-play data for
performing a trick-play operation, whprein the ATV signal
contains frame data which are supplied in a predetermined
interval and can be decoded independeﬁtly, the method
comprising the steps of: dividing the data area of a sync
block forming a video sector of each track of the digital
video tape into a first area and a second area; recording the
normal-play data in the first area and the trick-play data in
the second area; and repeétedly recording the same trick-play
data in sync blocks of the same number'with respect to a
numbexr of tracks cbfreéponding to twice the maximum even-
multiple speed number among a plurality of even-multiple
speeds, when the trick-play data is recorded in the second
area.

According to still another aspect of the present

invention, there is provided a method for recording data onto



a nafnal-play operation and trick-play data for perfOF"BEPkﬂcﬁME%RSbEEv l

operation, wherein said ATV signal contains frane dat§ M
in a predetermined interval and can be decoded indepe| d@ﬁ?[yz 5§¥3a§£
conpri.sing the steps of: dividing the data area of a Sync brock
forming an audio sector and a video sector of each track of said digital

video tape into a first area and a second area;

a digital video tape by dividing the ATV signal into normal-
play data for performing a normal-play operation and trick-
play data for performing a t;ick—play operation, wherein the
ATV signal contains frame data which are supplied in a
predetexrmined ihterval and can be decoded independently, the
method coﬁprising the steps of: dividing the data area of a
sync block forming an audio sector of each track of the
digital video tape into a first area and a second area;
recording the normal-play data in the first area and the
trick-play data in the second area; and repeatedly recording
the same trick-play data in sync blocks of the same number
with respect to a number of tracks corresponding to twice the
maximum even-multiple speed number among a plurality of even-
multiple speeds, when the triék-play data is recorded in the
second area.

Accoﬁding to still yet another aspect of the present
invention, there is provided a method for reproducing an ATV
signal containing frame data supplied in a predetérmined _
interval and decoded independently by dividing said ATV signal
into normal-play data for performing a normal-play operation
and trick-play data for performing a trick-play operation and
recording said normal-play data and trick-play data
respectively in first and second areas of each track of a
digital video tape, said method comprising the steps of:
scanning the data-recorded area of said digital video tape by
means of a head; decoding said trick-play data by scanning
said first area in which normal-play data is recorded and said

second area in which trick-play data is recorded and by



recdrding said normal -play data in said first area and

data in said second area; and repeatedly recordingjft he
frick-play data in sync blocks of the same nunber with eﬂmeg‘.i gA;Ya l%ﬁ)er

“of tracks
anong a pl
recorded i
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corresponding to twi ce the nmaxi mnum even-nul ti
urality of even- nultlple speeds, wgen said trick- play data is

n sald second. ar ea.
anning an inner par:.t:y error correction area; and

reproducing said trick-play data by decoding said trick-play
data by scanning an outer parity error correction area for

said second area.

Brief Description of the Drawings

The above objects and advantages of the present invention
will become more apparent by describing in detail a preferred
embodiment thereof with reference to the attached drawings in
which: |

FIG. 1 shows a track format of a digital video tape
having a recording format of an SD-VCR;

FIGs. 2A to 2C show data sync blocks according to the
conventional method and the present invention;

FIGs 3A and 3B show audio and video sectors of a sync
block of data area according to the present invention; and

FIGs. 4A to 4D show trick-play performance according to

the present invention.

Detailed Description of the Invention

In the present invention, normal-play data and trick-play
data are recorded separately in different areas in a data area
of a syhc block, which can be attained by employing the
remaining S5.6Mbps bit stream as a trick-play data area when
19.3Mbps ATV bit stream are used as a normal-play data area in
the recording bit capacity of 24 .9Mbps SD-VCR bit stream.

In FIG. 1, a track is sequentially divided into an insert

and track information.(ITX) sector 2, an audio sector 4, a



claim1, wherein said trick-play data having a recordingilp
corresponding to the difference between SD VCR and ATV si B'%
"bit capacities in the recording bit capacity of the data a @T"ﬁﬁﬁﬁ”'
bl ockis recorded in the trick-play data ar?? to performsaid trick- play
operati on.

2. A nethod for recording data onto a digital video t ape .%F Légg@ F%%HEEf |
<M

video sector 6 and a subcode sector 8. Gaps G1, G2 and G3
exist between the respective sectors. ITI sector 2 consists of
ITI pre-amble 10, start-sync block area 12, track information
area 14 and ITI post-amble 16. Audio sector 4 consists of
audio pre-amble 1;, fourteen audio data sync blocks 20 and
audio post-amble 22. Video sector 6 consists of video pre-
amble 24, 149 video data sync blocks 26 and video post-amble
28. Subcode sector 8 consists of subcode pre-amble 30, -subcode
Area 32 and subcode post-amble 34. The area following the
subcode sector 8 corresponds to an overwrite margin 36.

FIG. .2A shows a conventional data sync block. In FIG. 2A,
reference numeral 38 denotes a two-byte sync area, 40 denotes
a three-byte identification (ID) code, 42 denotes a 77-byte
data area, and 44 denotes an eight-byte inner parity area.

FIG. 2B shows a data sync block according to the present
invention. In FIG. 2B, reference numeral 42 denotes a data
area (the same as shown in FIG. 2A), and 46 denotes an area
for recording trick-play data having a predetermined size
within the data area 42. Though the trick-play data area 46 is
shown to occupy seventeen bytes from the 65th byte to the 81st
byte within the data area 42 in FIG. 2B, it is not necessarily
limited to positions of these bytes and may occupy any
seventeen bytes positioned within the data area 42. Also, the
seventeen bytes allotted herein is merely an example, and the
number of the bites of trick-play data area 46 can vary
according to the surplus C Mbps bit stream which is obtained
by subtracting a B Mbps ATV signal bit stream from an A Mbps

SD-VCR bit stream; that is, A-B=C. Here, A and B are real



3. A method for recordi ng data onto a digital video tap
claiml, wherein said trick-play data having a record
corresponding to the difference between SD-VCR and ATV

bit capacities in the
7

numbers. Currently, since the bit rate of the standardized SD-
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VCR bit stream is 24.9Mbps and that of the standardized ATV
signal bit stream.is 19.3Mbps, the 5.6Mbps surplus is_uéed for
the trick-play data area. That is to 'say, if the value of A
and/or B is changed, C is also changed accordingly.

. FIG. 2C shows that the trick-blay data of the data area
is set in a different position from that of FIG. 2B and
indicates that the trick-play data can be recorded in any
position of the data area 42. Positioning the trick-play data
as in FIG. 2C is applicable to both audio and video sectors.
However, for the sake of a simplified explanation, only the
video sector application will be described. Here, the
reference numerals in FIG. 2C are tﬁe same as those in FIG.
2B. -

The present invention shows an embodiment for the case
when the trick-play data is recordéﬁ in the last seventeen
bytes of data area 42, as shown in FIG. 2B, which is applied
to an audio sector as well as a video sector.

FIG. 3A shows a video sector of each sync block and
corresponds to the case when the trick-play data is positioned
as shown in FIG. 2B. In FIG. 3A, reference letter i denotes
the number of sync blocks with respect to video data, 48
denotes an area where normal-play data is recorded within the
data area, and 50 denotes an area where trick-play data is
recorded within the data area.

FIG. 3B shows a video séctor of each sync block of a data
area and corresponds to the case when the trick-play data is

positioned as shown in FIG. 2C. Reference numerals in FIG. 3B
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pertodically and repeatedly at the sane interval, in edc
A method for recording data onto a digital video tape
into normal -play data for perform ng a nor nal - plt

si gnal

trick-play data for performng a

“are the same as those in FIG.3A and their explanation will be

omitted.

In the present invention, for performing a trick-play
operation, trick-play data is repeatedly recorded on as many
tracks as twice the maximum multiple speed, and then
reproducéd.

Next, the effect of repeatedly recording track-play data
on as many tracks as twice the maximum multiple speed will be
described with reference to FIGs. 4A to 4D.

FIG: 4A shows a status where trick-play data is recorded
on as many tracks as twice the maximum multiple speed and
corresponds to the case shown in FIG. 3A. In FIG. 4A, numerals
marked in' the ordinate direction representlthe number of sync
blocks. Although the-trick—piay data is recorded only in the
video data area here, it should be noted that the same effect
is applied to the case when the trick-play data is recorded in
the audio data area. If the case shown in FIG. 3B is applied
to FIG. 4A, the trick-play data of each sync bloék will be
repeatedly recorded somewhere in the mid-section of the sync
block, not in the tail end.

Now, the present invention will be described in more
detail with an embodiment .

In this embodiment, it is assumed that the maximum
multiple speed is set as a speed of six times the normal-play
speed.

FIG. 4B shows that a head scans the track whereon trick-
play data is recorded at a speed of six times the normal-play

speed. In FIG. 4B, since the maximum multiple speed is six



Irick-play operation, wherein said ATV signal contains fﬁgﬁgncmuﬁwrsheah
are supplied in a predeterm ned interval and can be dicodedoé?ggﬁe¥gﬁp ;
sai d nmet hod conprising the steps of: di vi di ng th\ oab

bl ock form ng a video sector of each track of said di g=tat—viteo—tape—rm o]
a first area and a second area; recgidlng sai d nornal-play data in

said first area and
times the normal-play speed, the number of tracks hav1ng

trick-play data recorded is twelve. The same trick-play data
is recorded in each trick-play data area of the same sync
block number with respect to twelve tracks. Here, the oblique-
lined portions are trick-play data areas, the blackened
portions are portions read by heads a and b during their
scanning operations for a trick-play operation, and the
“white" (blank) portions are normal-play data areas. Head a
reads tracks of the a portion, and head b reads tracks of the
b portion. Also, assuming that the recorded data can be
decoded when more than 50% of the Erick-play data is scanned,
head a decodes sync blocks 23, 24, 25, 26, 153, 154 and 155
and head b decodes sync blocks 21, 22, 150, 151 and 152.lThat
is to say.; in the case of a maximum multiple speed of six-
times the normal-play speed, the trick-play data is allotted
to twelve tracks, to then be scanned by heads a and b.
According to the present invention, only even-numbered

multiple spéeds (i.e., 2x, 4x, 6x...) are available, in view
of the trick-play data arrangement. Thus, if the maximum
multiple speed corresponds to 2N speeds, then, speeds of -2N,
-2(N-1), ..., -4, -2, 2, 4, ..., 2(N-1) and 2N times are all
available in the present invention. (Here, N is an integer.)
Also, based on the respective multiple speeds, the multiple
speeds which are obtained by adding -0.5, -0.4, -0.3, -0.2,
-0.%1, 0.1, 0.2, 0.3, 0.4 and 0.5 to the above respective
multiple speeds are available. The reason is that the

. difference between the portions scanned by a head for

performing a trick-play operation at a speed of 4.0 times and



said trick-play data in said second area; and r pBEPLACEMENT SR I
the same trick-play data in sync blocks of the sane ruirber MMN{%M' to
a nunber of tracks corresponding to tw ce the naxinu éﬁ@ﬁ-wuhtra%eﬁsaerd
nunber anong a plurality of even-multiple speeds, whemsara trick- pray

data is recorded in said second area. :l(?' A nmethod for recordi ng data

onto a digital video tape o .- )
_ . at a speed of 4.1 times is very small in the case of a speed

of four times the normal-piay speed, for example. Also, as
described above, if the head reads 50% of the data, the data
can be decoded. Thus, the multiple speeds corresponding to the
numbers containing a decimal point at which more than 50% of
data cannot be read, are not available.

Next, according to the embodiment described above, the
multiple speeds of four times and two times will be described;

FIG. 4C shows a scanning of a head when a speed of four
times is selected,; in the case of a trick—biéy operation which
can be performed at a speed of six times the scanning speed at
maximum. Since the same trick-play data is‘recorded in each
trick-play data area of the same sync block number with
respect to twelve tracks, head a scans the same data (the
dotted-line portions 1 and 2) twice, and head b scans data
once.

FIG. 4D shows a scanning of a head when a two-times speed
is selected in the case of a trick-play operation by which the
maximum speed of six times can be performed. Here, the same
data is read three times each, by heads a and b, respectively.
That is to say, portions 3, 5 and 7 represent the trick-play
data read by head a and portions 4, 6 and 8 represent the_
trick-play data read by head b. Since the same screens are
repeatedly displayed three times by the muitiple speed of two
times, compared to the multiple speed of six times, it appears
comparatively tedious.

If the trick-play data is recorded at a speed of 30 times

at the maximum, based on the principle of the present



as claimed in claim4, wherein said trick-play data haf g TToes
capacity corresponding to the difference between SD V! gﬁéh?é&ﬁi% ghar

recaording .bit capacities in the recording bit capacit Bét%ﬂ__rzedetwr ea |
a

F:

each sync block is recorded in the trick-play data ar g performrsaid
trick- play operation. 6. A nethod for recording data onto a digita
vi deo tape 11

'~ invention, trick-play operations at speeds of 2, 4, 6, ..., 28

and 30 times are available. In addition to these forward
multiple speeds, the reverse-direction multiple speeds
corresponding thereto are also available. Also, based on the
respective multiple speeds, the multiple speeds corresponding
td.the numbers having a décimal point afe gvailable as above-
explained. This means that the user’s selection beéomes
remarkably diversified, compared to those in the conventional
trick-play system which enables only speeds of a specific
multiple. |

Next, the operation of error correction coding (ECC) will
be described.

For a sync block, error correction codes follow behind
audio and video data areas. As shown in -FIGs. 3A and 3B, inﬁer
parity is disposed vertically and outer parity is disposed
horiiontally, both of which perform an ECC.

In the present invention, an eight-byte inner parity
follows a 77-byte data area for a sync bloék. Also, for a
track, the outer parities follow the audio data area in the
sync blocks of a predetermined number, and the outer parities
of a predétermined number follow the video data area, for
performing an ECC.

Conventionally, there has been a method by which the
original ECC area and a predetermined data area are required
for performing the ECC of the trick-play data. However,
according to the present invention, since the trick-play data
is recorded in seventeen bytes of audio and video data areas,

a separate area for pérforming the ECC of trick-play data is



"15 recording bit capaC|ty correspondlng to the differ
and ATV signal recording bit capacities in the i

12

not necessarxy. The ECC of normal-play data and trlck ~play data

can be performed with the area necessary for the ECC of the
normal-play data only.

Therefore, the ECC of the trick-play data can be
implemented with the ECC area of normal-play data only, which
is an essenﬁial area. This contributes to a recording
efficiency whereby a large quantity of data can be recorded in
a given area.

As described above, according to the present'invention,
the area céfresponding to 5.6Mbps is used as trick-play data
in the case of an ATV signal. Also, a separate data area is
not required for performing ECC of trick-play data. Since the
trick-play operation of speeds of even-number multiples are
available within the range of tﬂe maximum multiple speed, a

variety of speeds for a trick-play mode is allowed.
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recor di ng bi t—capacttyof—thedata area of each sync bl ?ﬂEPEACEMENmSHEET

periodically,a the sanme interval, in eqdch tr ﬂg .
A recording me M Er“iEMI !ﬂg data onto a digital videne Q MAJ%
di viding an AT -play data for perf oFFrrg—aForFa—pr

operation and trick-play data for perforniqua trick-play operation,

wher ei n SahqaéTYssgwglmed is: A

1. A method for recording data onto a digital wvideo tape

by dividing an ATV signal into normal-play data for performing
a normal-play operation and trick-play data for performing a
trick-play operation, wherein said ATV signal contains frame
data which are supplied in a predetermined interval and can be
decoded independently, said method comprising the steps of:

dividing the data area of a sync block forming an audio
secﬁor and a video sector of each track of said digital video
tape into a first area and a second area;

recording said normal-play data in said first area and
said trick-play data in said second area; and

repeatedly recording the same trick-play data in sync
blocks of the same number with respect to a number of tracks
corresponding to twice the maximum even-multiple speed number
among a plﬁrality 6f evéﬁ:multiple speeds,- when said trick-
play data is recorded in said second area.

2. A meéhod for recording data onto a digital wvideo tape
as claimed in claim 1, wherein said trick-play data having a
recording bit capacity corresponding to the difference between
SD-VCR and ATV signal recording bit capacities in the
recording bit capacity of the data area of each sync blockis .
recorded in the trick-play data érea to perform said trick-
play operation.

3. A method for recording data onto a digital video tape
as claimed in claim 1, wheréin said trick-play data having a
recording bit capacity corresponding to the difference between

SD-VCR and ATV signal recording bit capacities in the
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contains frame data which are supplied in a predeterni QkEPLACEMEﬂTSH&ETC

be decoded.i ndepe u | unt hod conprising the gteps of:

di vi'di ng the dat"a ﬂmmmﬁ lmnl ock form ng an audi d|' peecld. MAY..9%6h....
track of said digifal “vided'tdpe*into a fir ar ea and=s=sTcoFd—area———
recording said normal -play data in said f.E area and

recording bit capacity of the data area of each sync block .is

recorded periodically and repeatedly at the same interval, in
each track.

4. A method for recording data onto a digital video tape
by dividing an ATV signal into normal-play data for performing
a normal-play operation and trick-play data for performing a
trick-play opefation, wherein said ATV signal contains frame
data which are supplied in a predetermined interval and can be
decoded independently, said method comprising the steps of:

dividing the data area of a sync block forming a video
sectoxr of each ;rack of said digital video tape into a first
area and a second area;

recording said normal-play data in said first area and
said trick-play data in said second area; and

repeatedly recording the same trick-play data in sync
blocks of the same number with respect to a number of tracks
corresponding to twice the maximum even-multiple speed number
among a plurality of even-multiple speeds, when said trick-
play data is recorded in said second area.

5. A method for recording data onto a digital video tape
as claimed in claim 4, wherein said trick-play data having a
recoxrding bit capacity corresponding to the difference between
SD-VCR and ATV. signal fecording bit capacities in the
recording bit capacity of the data area of each sync block is
recorded in the trick-play data area to perform said trick-
play operation.

6. A method for recording data onto a digital video tape

as claimed in claim 4, wherein said trick-play data having a



said trick-play da%a—Ln—saLd second area; and rep
the sane trick-pl ay, dat
a nunber

a
data is recorded in ald
recordi ng nethod as

sync bl ocks of the sane nu P 'QEMEMﬁﬁﬂﬁETt
of tracks l E IIIE twice the maxi num L\S/l% V .
anong a pIu | tiple speeds, whenlls&'S" Tr1ck
second ar ea. 18r A digital video [ape =
recording L ngapgglty corresponding to the difference between

SD-VCR and ATV signal recording bit capacities in the
recording bit capacity of the data area of each sync block is
recorded periodically and repeatedly at the same interval, in
each track. |

. 7. A recording method for recording data onto a digital
video tape by dividing an ATV signal into normal-play data for
performing a normal-play operation and trick-play data for
performing a trick-play operation, wherein said ATV signal
contains frame data which are supplied in a predetermined
interval and can be decoded independently, said method
comprising the steps of:

dividing the data area of a sync block forming an audio
sector of each track of said digital video tape into a first
area and a second area; |

recording said normal-play data in said first area and
said trick-play data in said second area; and

repeatedly fecording the sawme trick-play data in sync
blocks of the same number with respect to a numbexr of tracks
corresponding to twice the maximum even-multiple speed numbexr
among a plurality of even-multiple speeds, when said trick-
play data is recorded in said second afea.

8. A digitai video tape recording method as claimed in
claim 7, whérein said trick-play data having a recording bit
capacity corresponding to the difference between SD-VCR and
ATV signal recording bit capacities in the recording bit
capacity of the data area of each sync block is recorded in

the trick-play data area for performing said trick-play



claim7, wherein said trick=play data having a recordin
corresponding to the difference between SD-VCR and AT S|gn
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trick-play

operation.

9. A digital video tape fecording method as claimed in
claim 7, whexrein said trick-play data having a recording bit
capacity corresponding to the differénce between SD-VCR and
ATV signal recoxrding bit capacities in the recording bit
capacity of the data area of each sync block is recorded
periodically and repeatedly at the same interval, in each
track.

10. A wmethod for reproducing an ATV signal containing
frame data supplied in a predetermined interval and decoded
independently, by dividing said ATV signal into noxrmal-play
data for performing a normal-play operation and trick-play
data for performing a trick-play operation and recording said
normal-play data and trick-play data respectively in first and
second areas of each track of a digital video tape, said
method comprising the steps of:

scanning the data-recorded area of said digital video
tape by means of a head;

decoding said trick-play data by scanning said first area
in which normal-play data is recorded and said second area in
which trick-play data is recorded and by scanning an inner
parity error correction area; and

reproducing said trick-play data by.decoding said trick-
play data-by scanning an outer parity error correction area
for saiq second area.

11. A method for reproducing data from a digital video
tape as claimed in claim 10, wherein said trick-play data

recorded in a recording area of $.6Mbps which occupies
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claim-7, wherein Salelmmmmﬂlm i ‘having a recording i ' :
corresponding to thel® am) mgen SD-VCR and ATV si

bit capacities in the récotdihg it

seventeen bytes in a 77-byte data area in a sync block and
corresponds to the difference between the bit rates of SD-VCR
énd ATV signals is reproduced for performing trick-play
operation.

12. A method for reproducing data from a digital video
tape as claimed in claim 10, wherein trick-play data is
reproduced by scanning an inner parity error correction area
recorded in an eight-byte recording capacity behind the area
in which normal-play data and trick-play data are recorded in
each sync block, and by performing an error correction by

allotting an outer parity error correction area in eleven sync

blocks.
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repeatedly at the sane interval, _
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reproduci ng an ATV signal contai niliag__1}
predeterm ned interval and decoded

signal into normal-play data for perform ng a normal -play operation and
trick-play

ABSTRACT OF THE DISCLOSURE

METHOD FOR RECORDING AND/OR REPRODUCING DATA
ONTO A DIGITAL VIDEO TAPE

A data recording and/or reproducing method for performing
a trick play in a digital video tape recording and reproducing
épparatus for recording and/or reproducing an advanced
television (ATV) signal is performed such that the data area
of a sync block each forming audio sector and video sector in
a track is divided into a first area and a second area to
record and reproduce normal~play data and trick-play data for
a normal play and a trick play, respectively. The area
corresponding to 5.6 Mbps is used for trick-play data in the
case of an ATV signal and a separate data area for the error
correction coding of a trick-play data area for the error
correction coding of a trick-play data is not necessary. Also,
since trick plays of speed of even~nhumber times are available
within the range of the maximum multiple speed, a diversity
of speeds of a trick mode is allowed.

-
FIGS. 3A and 3B ~ This Sheét Has Been R

A
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in which normal -play data is recorded and said second a GEHM#CEMﬁNﬁﬁHEET_
trick-play data is recorded and by scanning an inner phrity '
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correction area; and reproduci ng said trick-play gddde!
said trick- play data by scanning an outer parity erroF=correction area
for said second area. 11. A method for reproducing data froma
digital video
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tdpe as claimed in claim10, wherein said trick-play dat_ + E%T =
recordi ng area of 5.6Mps which occupi es 17 sevent eem ,g&
77-byte data area in a sync bl ock and
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ABSTRACT OF THE DISCLOSURE-

METHOD FOR RECORDING AND/OR REPRODUCING DATA
' ONTO A DIGITAL VIDEO TAPE

* A data recording and/or reproducing method for performing a trick play in a digital video tape
recording and reproducing apparatus for recording and/or reproducing an advanced television
(ATV) signal is performed such that the data area of a sync block each forming audio sector

-and video . sector in a track is divided into a first area and a second area to record and

_ reproduce normal-play data and trick-play data for a normal play and a trick play, respectively.

- The area corresponding to- 5.6 Mbps is used for trick-play data in the case of an ATV signal

. and a separate data area for the error correction coding of a trick-play data area is not _
_ necessary. Also, since trick plays of speed of even-number times are available within the
range of the maximum muluple speed -a diversity of speeds of a tnck mode is allowed.

Fig. 3A,3B
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