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1 DIG TAL SI GNAL RECORDI NG DEVI CE AND PLAYBACK DEVI CE BACKGROSNEY'SEHT H§EBEEN
| NVENTI ON The present invention relates to a digital signadl r ecBEBHAGE

devi ce, such as a digital video tape recorder (hereinafter—referred to as
digital VIR having a traek by which a digital video signal 3aagsdigital
audi.o -signal are recorded in predefined areas on slanted tracks, a digital,
digital disk player or tHe Iike, in“which the digital video signal and the
digital audio sigpal are’input in the formof bit stream and the bit
streamis recopye¥TABNYIBNALIREGORSIYGADENTIEELAND HERYBACKODEVE@EODUCI Ng a
recordi ng nmedi a haV|ng béen recorded using the digital signal recording

- devi ce.

BACKGROUND 0F§THE INVENTION

The presént invention relates to a digital signal
recording device, such as a digital video tape recorder
(hereinafter referred to as digital VTR) having a track by
which a digital video signal and digital audio signal are
recorded in predefined areas on slanted tracks, a digital,
digital disk player or the like, in which the digital video
signal and the digital audio signal are input in the form of
bit stream, and the bit stream is recorded, and a digital
signal playback device for reproducing a recording media
having been recorded using the digital signal recording
device.

. Fig. 50 shows a;pattern of tracks in a typical consumer
digital VITR. In Fig. 50, slanted tracks are formed on
magnetic tape. One track is divided into a video area in
which a digital video signal is recorded and an audio area
in which a digital audio signal is recorded.

There are two methods for recording video and audio

-signals in this type of consumer digital VTR. One of the
methods is what is called a baseband recording method,
wherein an analog video signal and audio signal are received
as inputs, subjected to high-efficiency encoding in order to
lower a data rate, and then recorded. The other method is
what 1s called a transparent recording method, wherein a bit
stream transmitted digitally is recorded.

For recording an advanced television (hereinafter ATV)
signal discussed in the U.S. and a digital video
broadcasting (hereinafter DVB) signal studied in Europe, the
latter transparent recording method is suitable. - The reason
is that the ATV or DVB signal is a signal that has already
been compressed digitally. A high-efficiency encoder and
decoder are therefore unnecessary. Besides, since the ATV
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Fig. 50 shows a pattern of tracks in a typical consuner digjft SgLR T 48 REEN
Fig. 50, slanted tracks are forned on magnetic tape. One t}jac EﬁLAﬂﬁbﬂj
into a video area in which a digital video signal is record
area in which a digital audio signal is recorded. There are fggsfret hods for
recording video and audio signals in this type of consuner digital VIR

One of the nethods is what is called a baseband recordi ng nethod, wherein
an anal og video signal and audio signal are received as-inputs, subjected

t o hi gh- efdy q»mcyigﬂspdwgreeo@ﬂdaraé01’cowsl; pidetfer quaiiapd t hen
recor ded The ot her is call recordin

t
met hod, vWﬂﬁEﬁ?ﬂ%F?ﬁf°§t$@ﬁﬁ:P? gﬁ???ed 6|§F?§PP§ nsPa ﬁSr&EﬁnSPSFe t
recordlngI&RxaﬂwﬁmgeﬂethbdvlslOhathehelqaalétyAﬁﬁ)a picture reproduced

in special playback mode such as fast playback, still. or

slow mode is unsatisfactory. Especially in fast playback
mode, almost no picture can be reproduced from slanted
tracks on which a bit stream is recorded as it is.

A digital VTR for recording the ATV signal is in "A
Recording Method of ATV data on a Consumer Digital VCR"
presented during "International Workshop on HDTV 1993" held
on Ottawa, Canada on October 26 to 28t, 1993. The contents
of the presentation will be described as a prior art.

According to the basic specifications for a prototype
of a consumer digital VTR, in a standard definition (SD)'
mode, if a data rate for recording of a digital video signal
is 25 Mbps and a field frequency is 60 Hz, one image frame
is recorded in video areas on ten tracks. In this case, if
the data rate of an ATV signal ranges from 17 to 18 Mbpé,
the ATV signal can be recorded in the SD mode by transparent
recording.

Figs. 51A and 51B show the séanning traces of a rotary
head in normal and fast playback modes in a digital VTR. 1In
the drawing, adjoining tracks are scanned obliquely
alternately by rotary heads having different azimuths. In
normal playback mode, the tape travel speed is identical to
the one in recording mode. The rotary heads therefore trace
alohg recording tracks as shown in Fig. 51A. In fast
playback mode, however, the tape speed is different from the
one in recording mode. The rotary heads therefore trace,
traversing several tracks and reproduce data from portions
of the tracks having identical azimuth. Fig. 51B shows the
case of 5x speed fast playback.

With a bit stream conforming to an MPEG2
recommendations (a bit stream of an ATV or DVB signal
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signal discussed in the U S. and a digital video broadcast | ngHi§ merer naft BEEN
DVB) signal studied in Europe, 'the latter transparent recprdi ngupethaomis
suitable. The reason is that .the ATV or DVB signal is a s s
al ready been conpressed digitally. A high-efficiency encodeps58sd decoder
are.therefore unnecessary. Besides, since the ATV 2 or DVB signal is
recorded as it is, picture quality deterioration does not occur. A
drawback of the transparent recording nethod is that the quality of a

pi cture regomforms to thecMBEGP| ngbankenddtisnsh, aintust fphmgbgokedstil |,

or blocks alone can be decoded independently, without the

‘necessity of referring to other frames. Assuming that an
MPEG2-conforming bit stream is recorded continually on
tracks, in fast playback mode, intra-coded data are
separated or extracted from data intermittently reproduced,
and used to reconstruct pictures. At this time, the
reproduced areas of screens are not contiguous to one
another, but fractions of blocks spread over the screens.
Moreover, since a bit stream is variable-length encoded, it
is not guéranteed that all areas of each screen are updated
cyclically. A certain area thereof may not be updated for a
prolonged period of time. As a result, the picture quality
for fast'playback becomes unsatisfactory and is unacceptable
for a consumer digital VTR.

Fig. 52 is a block diagram showing the configuration of
a bit stream recording devide permitting fast playback.

" Herein, a video area on each track is divided into main
areas in which all bit streams serving ATV signals are
recorded and duplication areas in which important parts
(high priority (HP) data) of the bit‘streams used to
construct pictures in fast playback mode are recorded. In
fast playback mode, since intra-coded blocks alone are
valid, the intra-coded blocks are recorded in the
duplication areas. For reducing the amount of of data
further, low-frequency components are extracted from all the
intra-coded blocks and recorded as the HP data. 1In Fig. 52,
‘reference numeral 1 denotes an input terminal through which
a bit stream is input. 2 denotes an output terminal through
Which a bit stream is outpﬁt. 3 denotes an output terminal
through which HP data is output. 4 denotes a variable-
length decoder. 5 denotes a counter. 6 denotes a data .
extractor. 7 denotes an end-of-block (EOB) appending

circuit.
3
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sl ow node is unsatisfactory. Especially in fast playback
pi cture can be reproduced fromslanted tracks on which a
recorded as it is. A digital VIR for recording the ATV
Recordi ng Method of ATV data on a Consunmer Digital VCR' presasigad during

"I nternati-onal Wrkshop on HDTV 1993" held on Otawa, Canada on Cctober 26
to 28t, 1993. The contents of the presentation will be described as a
prior art. According to the basic specifications for a prototype of a
consuner digitaAnVMREGBncanSbamdagdbdefbmrbhmnissmhpumdehrbhga datea rate
for record a [ d q f IS
60 to. onelTPubctPriltihncl, CUeRuY BRouEh theobEteRt cRrimBal ¥ %‘*“?Bﬁy
case, if the, dand then uﬁcandﬂﬂvcgngﬂ;aua&éﬁgéy nadm areas. 18A|vlb|d§

stream received through the input terminal 1 is also
supplied to the variable-length decoder 4. The syntax of
the MPEG2-conforming bit stream is then analyzed, and intra

nﬂﬂg,sx-@-'lrﬁrmstg BEEN |
it Stz@am:ied

pictures are detected. The counter 5 produces timing
pulses. The data extractor 6 extracts low-frequency
components from all blocks of the intra pictures. The EOB
~appending circuit 7 appends EOBs. In this way, HP data is
generated. The HP data is then recorded in duplication
areas. _

Fig. 53 is a schematic diagram showing a system formed
of a conventional digital VIR during normal playback and
fast playback. In the normal playback mode, all bit streams -
recorded in the main areas are reproduced, and sent to an
MPEG2-conforming decoder located outside the digital VTR.
The HP data is discarded. By contrast, in the fast playback'
.mode, the HP data alone is read from the duplication areas,
collected, and then sent to the decoder. The bit streams
recorded in the main areas are discarded.

Next, the positions of a main area and duplication area
on each track will be described. Fig. 54 shows an example
of the scanning traces by é rotary head in fast playback
mode. When the tape speed is an integral multiple of a
speed 1n normal playback mode, if phase lock is effected,
scanning head is phase-lock controlled, the head scanning is
in synchronism with the identical azimuth tracks. The
locations of data to be reproduced are therefore fixed. 1In
Fig. 54, assuming that components of a playback signal whose
output levels are equal to or'higher than -6 dB are
reproduced, data from areas of tracks crosshatched in Fig.
54 can be reproduced by one head. Fig. 54 shows an example
of 9x speed playback. At a 9x speed, reading of the signal
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the ATV signal canbe recorded in the SD node by transpaf|eniSre&ordi TYBEEN
Fi gs. 51A and 51B show the scanning traces of a rotary hgad i nshornafiand
fast playback nodes in a digital VIR In the draw ng, adrornrng tracks are
scanned obliquely alternately by rotary heads having differe } mut hs.

In normal playback node, the tape travel speed is identical to the one in

recordi.ng node. The rotary heads therefore' trace al ong recording tracks as
shown in Fig. 51A. In fast playback node, however, the tape speed is

di fferent fi{ORhNee@ISHN crx%ytfatraglerm% Fighe @tlakdmi&éé@refm@
trace, traversmgn er%g racks an roduce ata from ortlons of
rsﬁleéﬁl A

tracks havHRgdad gforesing Iy ?x%? %%Pfast
pl ayback. crosshatched in Fig. 54. However, at other multlplied

speeds, it is not guaranteed that the reproduction of the

signal is not guaranteed. The areas in which the HP data is
recorded must therefore be positioned so that HP data can be
read at several tape speeds.

' Fig. 55 shows examples of areas scanned by a head at
three tape speeds at which the head is in synchronism with
the identical azimuth tracks. There are overlapping regions
which are scanned at several tape speeds. The duplication
areas are selected from'among the overlapping regions, to
ensure that the HP data can be read out at the different
tape speeds. Fig. 55 shows the case of 4x, 9x and 17x
speeds. The scanned areas are identical to those scanned at
- 2x, -7x, and -15x tape speeds.

It is impossible for a head to travel the same areas of
tracks at several tape speeds. This is because the number
of tracks traversed by a head differs between different tape
speeds. Besides, it is necessary that the scanning is
started at any identical azimuth track. Fig. 56 shows
examples of scanning traces of a rotary head at different
tape speeds. In Fig. 56, areas 1, 2, and 3 are selected
from among the overlapping regions for the 5x and 9x speeds.
The same HP data is recorded repeatedly on nine tracks,_so
that the HP data can be read out at both 5x and 9x speeds.

Fig. 57 shows examples of scanning traces of by rotary
heads at a 5x speed. As is seen from the drawing, the HP
data is recorded repeatedly on the same number of tracks as
the speed multiplier (ratio of the fast playback tape speed
to the recording tape speed), so that the HP data is read
out by the rotary heads that are in synéhronism with the
identical azimuth tracks. In other words, the HP data is
repeated for the humber of tracks identical with the speed

5
s:Sheet Has Been Replaced

I||I|I|I A




Wth a bit streamconformng to an MPEQ reconmmendati ons ( 2 §[;£Pﬂ1§f
an ATV or DVB si gnal 3 confornms to the MPER recommendatjj é% HEET 1AS BEEN
intra-frame coded bl ocks al one can be decoded i ndependent| wi t BEOFACRR

necessity of referring to other franmes. Assumng that an MPEG&aconform ng
bit streamis recorded continually on tracks, in fast playback node,
I ntra-coded data are separated or extracted fromdata intermttently
reproduced, and used to reconstruct pictures. At this time, the reproduced
areas of sguretbpliee ot thenmagimum pdaghback tape speed. It is thus

ensured that the duplicated HP data can be read out at
several tape speeds in forward and reverse directions.

Fig. 58 shows a structure of a track in a conventional
digital VIR. Heréin, one track is.composed of main areas
and duplication areas. In a consumer digital VTR, a video
area on each track is composed of 135 sync blocks. The main
areas are composed of 97 sync blocks, and the duplication
areas are composed of 32 sync blocks. The duplication areas
are selected to be the overlapping areas for 4x, 9X, and 17x
speeds in Fig. 55. 1In this case, the data rate for the main
areas is about 17.46 Mbps. As for the duplication areas,
since the same data is recorded repeatedly seventeen times,
the data rate is about 338.8 kbps. '

Because the conventional consumer digital VTR has the
aforesaid configuration, and the special playback data is
recorded several times in the duplication areas, so that the
data rate for recording of special playback data is markedly'
low. Especially in slow playback mode or fast playback
mode, the quality of the reproduced picture is poor. For
example, when two intra frames are produced per second, the
data rate of data for the intra-coding of an ATV signal is
estimated to be about 3 Mbps. In the prior art, data can be
recorded at a rate of not more than about 340 kbps. The
reproduced picture quality is therefore markedly low.

As for the aforesaid DVB signal, the data rate for
recording varies depending on the program. Specifically, a
data rate permitting the same picture quality as the one
provided by the current PAL or SECAM system ranges from 5 to
5.5 Mbps. A data rate permitting a "studio quality" is
about 9 Mbps. When a record signal having a plurality of
recording data rates is recorded in the digital VTR, the
following problem occurs. That is, assuming that a program
received at 9 Mbps is recorded in the digital VTR, since the
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anot her, but fractions of blocks spread over the screens. regv T, ST TC
bit streamis variable-length encoded, it is not guarant gﬁ ﬁ*ﬁ A%FE%@
of each screen are updated cyclically. A certain areat Arpof B b

updated for a prolonged period of tine. As a result, the M(iggquuallty
for fast playback becones unsatisfactory and is unacceptable for a consuner
digital VIR Fig. 52 is a block diagramshow ng the configuration of a bit
streamrecordi ng device permtting fast playback. Herein, a video area on

each frackrééoéhug@e@dﬂgt g'aﬂ?iii ArangRs ralnMirdasalils hit. 48 M &erving ATV
signals are recor n uplication areas | mhlc mpQrtant parts (high
priority (PP 8?"’("}?9 B’iott%sltnrge;{r?s rL?scé)J rﬁl}%&re& 1Qf &P9 éfast
pl ayback neds Bib@sr.ec@haed. then use efficiency of the magnetic tape is

very poor.

SUMMARY OF THE INVENTION

The present invention has been achieved to solve the
problems discussed above, and its object is to improve the
quality of a playback picture in fast playback mode by
raiéing the recording data rate of fast playback data.

Another object of the present invention is to provide a
digital signal recording device which can efficiently record
multi-rate record signals on a recording medium, and a
digital signal playback device for reproducing data from the
above-mentioned recording medium.

A digital signal recording device according to the
presentlinvention is a digital signal recording device
having a plurality of recording modes including at least a
standard recording mode, and transparent-recording a digital
video signal which is intra-frame or -field, or inter-frame
or -field coded and input in the form of transport packets,
and a digital audio signal, on a recording medium, and
comprising: ' '

a transmission rate identifying means for identifying a
transmission rate of the input transport'packets;

a recording mode setting means for setting a recording
mode for the digital signal recording device on the basis of
a result of transmission rate identification;

a data extracting means for extracting the intra-frame
or -field coded digital video signal from the transport
packets;

a special playback data generating means for generating
special playback data by reconstructing the intra-frame or -
field coded digital video signal, having been extracted by
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fast playback node, since intra-coded bl ocks alone are v l'% T N
i ntra-coded bl ocks are recorded in the duplication areas. Sﬁﬁ@gﬁg&@%gEE
anount of of data further, |ow frequency conponents are éxt+actedtram-al

the intra-coded bl ocks and recorded as the HP data. In Flgl5§§7 reference
nuneral 1 denotes an input termnal through which a bit streamis input. 2
denotes an output term nal through which a bit streamis output. 3 denotes
an out put term nal through which HP data is output. 4 denotes a vari abl e-

| engt h decglerdat® €£PphesingcmEAnSs:. an8 denotes ‘a data extractor. 7

denotes an end- ofrgéggg &E%B)fggﬁg@déggege%gﬂg means for generating
recording format such that the input transport packets and
the special playback data are recorded at predefined
positions on tracks;

wherein when the record data is generated by the record
data format generating means, the recording format
generating means is so controlled that the number of
repetitions of the special playback data recorded on the
recording medium is varied depending on the recording mode.

In the above recording device, when the recording
format is generated, the recording format generating means
is so controlled that the special playbaék data is
positioned along scanning traces which a head scans at a
fast piayback Speed for the standard recording mode.

Another digital signal recording device according to
the present invention is a digital signal recording device
having a plurality of recording modes including at least a
standard recording mode, and transparent- recording a digital
video signal which is intra-frame or —fleld or inter-frame
or -field coded and input in the form of transport packets,
and a digital audio signal, on a recording medium, and
comprising: o

a transmission rate identifying means for identifying a
transmission rate of the input transport packets;

a recording mode setting means for setting a recording
mode for the digital signal recording device on the basis of
a result of transmission rate identification; :

a data extracting means for extracting the intra-frame
or -field coded digital video signal from the transport
packets; |

a special playback data generating means for generating
special playback data by reconstructing the intra-frame or -
field coded digital video signal, having been extracted by
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4 An MPEQ2-conformng bit streamis input through the inp 0, [ *
out put through the output termnal 2 as it is, and thenr cgbggﬁﬂgilgﬁgaEEN

continually in main areas. . A bit streamreceived through j

termnal 1 is also supplled to the variable-length decoderlﬁssg%e synt ax
of the MPE&-confornming bit streamis then analyzed, and intra pictures are
detected. The counter 5 produces timng pulses. The data extractor 6
extracts | owfrequency conponents fromall blocks of the intra pictures.

The EOB appﬁadaagacbk&&hbtlngpmgﬁm& E@@st I n this way, HP data is

generated.  The HPe%%E ﬁ% h%%ﬂﬁ%(Mggﬁlrélfﬁgﬂmé§§§(¥%r generatlng
recording format such that the input transport packets and
the special playback data are recorded at predefined
positions on tracks;

wherein when the record data is generated by the record
data format generating means, the recording format
generating means is so controlled that the recording format
of the special playback data recorded on the recording
medium is varied depending on the recording mode.

In the above recording device, when the recording
format is generated, the recording format generating means
1s so controlled that the special playback data is
positioned along scanning traces which a head scans at a
fast playback speed for each recording mpde.

In the above recording device, when the recording
format is generated, the recording format generating means
is so controlled that the spécial playback data is
positioned along scanning traces which a head scanning a
subcode area also scans, at a fast playback speed for each
recording mode. '

In either of the above recording devices, the speciai
playback data may be generated in the form of transport
packets.

In either of the above recording devices, when sync
block format is generated, two transport packets may be used
to form five sync blocks.

A digital signal playback device according to the
present invention is a digital signal playback device
reproducing a recording medium on which special playback
data extracted from record data is recorded in predetermined
areas repeatedly a plurality of times, and having a
plurality of recording modes including a standard recording
mode, comprising:
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Fig. 53 is a schematic diagram showi ng a system forned of || a7THI®SHERT IHASKBEEN
digital VIR during normal playback and fast playback. Injjthe rENEHCED

pl ayback node, all bit streanms recorded in the nain areas >
and sent to an MPEG2-conform ng decoder |ocated outside the gigsyal VIR
The HP data is discarded. By contrast, in the fast playback node, the HP
data alone is read fromthe duplication areas, collected, and then sent to
the decoder. The bit streans recorded in the main areas are discarded.
Next, the positaorscofdénganodar @atasdifduphesnki soraneseaniagch track will

nead i n f st SYB6 MO oLt Smi B 1 RFBafi a1 BT BN nt cgral multipi e o
a speed in normal reteyding medéumi trpvatespeed congfdécmedns for
' controlling the travel speed of the recording medium on the
basis of the result of detection of the récording mode,
wherein when the recording medium having been recorded
at a travel speed 1/K times the speed for the standard
recording mode, during a fast playback, the recording medium
travel speed control means is so controlled that a driving
speed for the recording medium is set substantially at a
{+K#(N+1/2)}x speed (where N denotes a positive integer, and
2*K*(N+1/2)5M*K (M denotes the number of repetitions of each
special playback data) is satisfied).

Another digital signal playback device according to the
present invention is a digital signal playback device
reproducing a recording medium on which special playback
data extracted from record data is recorded in predetermined
areas, and having a plurality of recording modes including a
standard recording mode, comprising:

a recording mode detecting means for detecting a
recording mode from a playback signal;

a recording medium travel speed control means for
controlling the travel speed of the recording medium on the
basis of the result of detection of the recording mode; and

a tracking control means for controlling tracking such
that the head scans a subcode area during fast playback at a
predefined travel speed for the above recording mode.

BRIEF DESCRIPTION OF THE DRAWINGS.

Fig. 1 is a block circuit diagram-showing a recording
system in a digital VIR of the first embodiment of the
present invention.

Fig. 2 is a block diagram showing an example of the
configuration of a special playback data generator in the
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scanni ng head i s phase-lock controlled, the head scanning STHIB SHEEG I ANBSEN
with the identical azimuth tracks. The |ocations of data jjo be REepLATkised
are therefore fixed. |In Fig. 54, assum ng that conponents d
signal whose output |evels are equal to or higher than -6 dBi1&g37

reproduced, data from areas of tracks crosshatched in Fig. 54 can be
reproduced by one head. Fig. 54 shows an exanple of 9x speed pl ayback. At

a 9x speed, reading of the signal 5 in the regions crosshatched in Fig.

54 is guarfapnreedembddeémeRtdat a should therefore be recorded in the areas of
tracks

Fig. 3 is a block diagram showing an example of of a 4x
speed data generator in the first embodiment.

Fig. 4 is a block diagram showing an example of
circuitry of a record data controller in the first
embodiment.

Fig. 5 is a block diagram showing aﬁ example of
circuitry of a data synthesizer in the first embodiment.

Figs. B8A and 6B are.schematic diagrams showing the
locations of rotary heads of respective channels on a
typical rotary drum employed in a digital VTR for recording
a multi-rate signal, and how the signals are recorded on a

- magnetic tape using a digital VIR having the above rotary
head arrangement.

Fig. 7 shows recording modes of a d1g1ta1 VIR for
recording a multi-rate signal. _

Figs. 8A to 8D show the timing of recording record data
in respective recording modes.

Figs. 9A to 9M show the timing of control signals sent
from a recording timing setting circuit in respective
recording modes. |

Figs. 10A and 10B show a data format of a video signal
recording area within one track, of a video signal
conforming to the SD standards.

Fig. 11 shows the structure of a sync block conforming
to the SD standards.

Fig. 12 shows a recording format within one track which
is conforming to the SD standards.

Figs. 13A and 13B show a transport packet in an input
bit stream and record sync blocks recorded on a magnetic
tape

Fig. 14 shows the numbers of sync blocks per track,
which can be reproduced at respective fast playback speeds,
for the respective recording modes.
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crosshatched in Fig. 54. However, at other multiplied s =t
guaranteed that the reproduction of the signal is not gual dH®EHEET RS BEEN
areas in which the HP data is recorded nust therefore be jposit iREfSSEE t hat
HP data can be read at several tape speeds. Fig. 55 shows—eXx I35 Of areas
scanned by a head at three tape speeds at which the head is in synchronism
with the identical azimuth tracks. There are overl apping regions which are
scanned at several tape speeds. The duplication areas are selected from

anong the Over'fwg' ”erﬁﬁb%sa tt?a%RS?b?mh'ﬂabft E'@uHPthﬁbﬁ gemllam read out
at the different tape speeds. gﬁ 55 sho 9x an 17x
t

f
speeds. TH%C%BQﬁHSdtHFe§§r§P§eP8 P@aﬁpﬁwﬁﬁﬂo éaggéﬁ% 3359 resprding  ,nq
-15x tape $p&gdsfor the standard recording mode in the first

embodiment.

Fig. 16 shows a recording format on a magnetic tape for
the 25 Mbps recording mode in an embodiment of the present
invention. | _ |

Fig. 17 shows a recording format on a magnetic tape for
the 12.5 Mbps in an embodiment of the present invention.

Fig. 18 shdws a recording format on a magnetic tape for

| the 8.33 Mbps recording mode in an embodiment of the present
invention.

Fig. 19 shows a recording format on a magnetic tape for
the 6.25 Mbps recording mode in an embodiment of the present
invention.

Fig. 20 shows the fast playback speeds, umbers of
repetitions of special playback data, control methods of the
servo system in fast playback mode, and playback data rates
for special playback for the respective recording modes
according to an embodiment of the present invention.

Fig. 21 is a block circuit_diagram showing the playback
system in a digital VIR of the first embodiment.

Fig. 22 shows the relationship between the scanning
traces of a rotary head for the case when a magnetic tape
having been recorded in the 25 Mbps recording mode in
accordance with an embodiment of the present invention is
reproduced at a 4x speed, and a track pattern.

Fig. 23 shows the relationship between the scanning
traces of a rotary head for the case when a magnetic tape
having been recorded in the 12.5 Mbps recording mode in
accordance with an embodiment of the present invention is
reproduced at a 4x speed, and a track pattern.

Fig. 24 shows the relationship between the scanning
traces of a rotary head for the case when a magnetic tape

12 et Has Been Replaced

\\Il\l\\ (L)




It is inpossible for a head to travel the sanme areas of ||t THISKSHERT $4& BEBN
tape speeds. This is because the nunber of tracks-travérsed BEPBAGERd

differs between different tape speeds. Besides, it is recessary that the
scanning is started at any identical azinmuth track. Fig. 56 iggwe exanpl es
of scanning traces of a rotary head at different tape speeds. |In Fig. 56,

areas 1, 2, and 3 are selected fromanong the overl apping regions for the
5x and 9x speeds. The sanme HP data is recorded repeatedly on nine tracks,
so that thahakiPngabeenanrdeosrdeald ioutthat &x331Mbpsnntdbrémnedmdéﬁxp 57 shows

exanpl es OEcES@BQh@% W’ %F edﬁbdfﬁéﬂ tidit 1S seen
epea 5%? on

fromthe draw 'S recor sane nunber of

tracks as rhprgplc;@@dn@ltt |apIﬁXerSP(9mL| @Dcﬂ‘ g ﬁé‘afcéfstpafﬂ%ck t ape speed
Fig. 25 shows the relationship between the scanning

traces of a rotary head for the case when a magnetic tape
having been recorded in the 6.25 Mbps recording mode in
accordance with an embodiment of the present invention is
reproduced at a 8x speed, and a track pattern.

Fig. 26 shows the relationship between the scanning
traces of a rotary head for the case when a magnetic tape
having been recorded in the 25 Mbps recording mode in
accordance with an embodiment of the present invention is
reproduced at a 18x speed, and a track pattern.

Fig. 27 shows the relationship between the scanning
traces of a rotary head for the case when a magnetic tape
having been recorded in the 12.5 Mbps recording mode in
accordance with an embodiment of the present invention is
reproduced at a 17x speed, and a track pattern.

Fig. 28 shows the relationship between the scanning
‘traces of a rotary head for the case when a magnetic tape
having been recorded in the 8.33 Mbps recording mode in
accordance with an embodiment of the preseht invention is
reproduced at a 16.5x speed, and a track pattern.

Fig. 29 shows the relationship between the scanning
traces of a rotary head for the case when a magnetic tape
having been recorded in the 6.25 Mbps recording mode in
accordance with an embodiment of the present invention is
reproduced at a 18x speed, and a traék,pattern.

Figs. 30A to 30G show output patterns of the playback
signal reproduced by the rotary head when fast playback is
performed by means of speed control only, using a magnetic
tape recorded in the 12.5 Mbps, 8.33 Mbps and 6.25 Mbps
recording modes in embodiments of the invention.

Fig. 31 shows the number of sync blocks per track which
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to the recording tape speed), so that the HP data is reaf] THIE SHEETtHAS BEEN
rotary heads that are in synchronismw th the identical '
ot her words, the HP data is repeated for the nunber of t
wi th the speed 6 nultiplier of the maxi num playback tape spgeg It is

t hus ensured that the duplicated HP data can be read out at several tape
speeds in forward and reverse directions. Fig. 58 shows a structure of a
track in a conventional digital VIR . Herein, one track is conposed of main
areas and gdapl beatrieprodue2d. at meap@@ﬁmrfa@tgipualybm spesddiedn the

second embodiment.

Fig. 32 shows recording pattern on a magnetic tape for
the case of the standard recording mode in the second
embodiment.

Fig. 33 shows the scanning trace of a rotary head when
the record pattern shown in Fig. 32, in the case of a rate
of 25 Mbps, 1is reproduced at a 4x speed.

Fig. 34 shows the scanning trace of a rotary head when
the record pattern shown in Fig. 32,'in the case of a rate
of 25 Mbps, is reproduced'at a 18x speed.

Fig. 35 shows the scanning trace of a rotary head when
the record pattern shown'in Fig. 32, in the case of a rate
of 6.25 Mbps, is reproduced at a 168x speed.

Fig. 38 shows the scanning trace of.a rotary head when
the record pattern shown in Fig. 32, in the case of a rate
of 6.25 Mbps, is reproduced at a 72x speed.

Fig. 37 shows a track format of a four track period
including the arrangement of the special playback data
recording areas for the (1/2)x recording mode in the second
embodiment.

Fig. 38 shows a track format of a four track period
including the arrangement of the special playback data
recording areas for the (1/3)x recording mode in the second
embodiment. ' '

Fig. 39 shows a track format of a four track period
including the arrangement of the special playback data
recording areas for the (1/4)x recording mode in the second
embodiment. ' _

' Fig. 40 shows a recording pattern according to the
track format for the (1/2)x recording mode shown in Fig. 37.
Fig. 41 shows a recording pattern according to the
track format for the (1/3)Xx recording mode shown in Fig. 38.
Fig. 42 shows a recording pattern according to the
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area on each track is conposed of 135 sync bl ocks.
conmposed of 97 sync bl ocks, and the duplication areas ar SPB%EH Eﬁy
sync bl ocks. The dupllcatlon areas are selected to be tfhe ov

areas for 4x, 9x, and 17x speeds in Fig. 55. In this caSe, yygsdata rate
for the main areas is about 17.46 Mops. As for the duplication areas,
since the sane data is recorded repeatedly seventeen tines, the data rate
is about 338.8 kbps. Because the conventional consumer digital VIR has the
af oresai d tpatkgfioamasnfozndhehd 1sfpe)czi Zle cplrady bac bodat ahiosmr deoiFder s3over al

Speci al | pl ayback Bat 45 ShPcaHr, Seoning SxERET ok s A R hde or
fast pl aybtb& nederdt petgeahn of Efig‘t heor dpr chec edspi ott‘urae riagepadt .12 For
Mbps is reproduced at a 8x speed.

Fig. 44 shows the scanning trace of a rotary head when
the record pattern of Fig. 41 in the case of a rate of 8.33
Mbps is reproduced at a 12x speed.

Fig. 45 shows the scanning trace of a rotary head when
the record pattern of Fig. 42 in the case of a rate of 6.25
Mbps is reproduced at a 16x speed.

Fig. 46 shows the scanning trace of a rotary head when
the record pattern of Fig. 40 in the case of a rate of 12.5
Mbps is rebrodﬂced at a 36x speed.

Fig. 47 shows the scanning trace of a rotary head when
the record pattern of Fig. 41 in the case of a rate of 8.33
Mbps 1s reproduced at a 54x speed.

Fig. 48 shows the scanning trace of a rotary head when
the record pattern of Fig. 42 in the case of a rate of 6.25
Mbps is reproduced at a 72x speed.

Fig. 49 shows the maximum speed multipliers for the
case where the recording format suitable for each recording
mode is provided and the playback rate at the maximum speed
multiplier.

Fig. 50 shows a track pattern in a conventional
counsumer digital VTR. '

Figs. 51A and 51B show the head scanning traces of the
rotary head in normal playback and special playback in the
conventional digital VTR.

Fig. 52 is a block circuit diagram showing a
conventional bit stream recording/playback device capable of
fast playback. .

Fig. 53 schematically illustrate normal playback and
fast playback in the conventional digital VTR.

Fig. 54 shows the typical scanning trace of a rotary

15
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exanple, when two intra franmes are produced per second, @%0%9 ﬁﬁﬁ@ggé_T
data for the intra-coding of an ATV signal is estimted]lt eR'bQNQEB Nbps
In the prior art, data can be recorded at a rate of not
kbps. The reproduced picture quality is therefore narkedlylfgg3¢s for the
aforesaid DVB signal, the data rate for recording varies depending on the
program Specifically, a data rate permtting the sane picture quality as
t he one provided by the current PAL or SECAM systemranges from5 to 5.5
Mops.. A Haha fhat faper Pllayba@lka "studio quality" is about 9 Mops. Wen a

record srgnal Ing - lural cordi ta rates is reco ded in the
digital thggﬁbll ﬁbabfgﬁ¥ ée exﬂﬁ%ﬁﬁiqg;t QYRR
program reaereasdbattwgektbias pihlrraédmyd@cf |fraStﬂ1@1@iygxa@d<l S\RYElessilm':ethehe

prior art.

Fig. 56 shows the scanning traces of a rotary head at
5x and 9x speeds in the conventional digital VTR.

Fig. 57 shows the scanning traces of two rotary heads
during 5x speed playback in the conventional digital VTR.

Fig. 58 shows a structure of an arrangement in a track
in the conventional digital VTR.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
First Embodiment
Fig. 1 is a block diagram showing the configuration of
a recording system for a digital VIR in accordance with the
first embodiment of the present invention. In Fig. 1,
reference numeral 1 denotes an input terminal through which
transport packets are input. 10 denotes a header analyzing
circuit for detecting a transport header in a transport
packet, detecting headers such as a sequehce header and
picture header in a bit stream, and separating intra-frame
or -field coded (hereinafter referred to as "intra-coded")
data. 11 denotes a parallel-to-serial converting circuit
for performing parallel-to-serial conversion on the input
transport packets to obtain a bit stream of one bit. 12
denotes a special playback data generator for separating a
bit stream representing an intra-frame or -field coded
picture (hereinafter referred to as intra-picture) on the
basis of the header information detected by the header
analyzer 10, and generating special playback data to be
rebroduced at respective fast playback speeds (4x and 18x
speeds in a 25 Mbps recording mode according to the First
Embodiment). 13 denotes a first memory in which transport
packets received through the input terminal 1 are stored
.
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7 recording data rate in the main areas is 17.46 Mps ag| fHig Sidned-Ad BEEN
nothing is recorded in the areas of about 8.5 Mips. Th t hBEFEACED
ef ficiency of the magnetic tape is very poor. SUWARY
present invention has been achieved to solve the problens di gegeed above,
and its object is to inprove the quality of a playback picture in fast

pl ayback node by raising the recording data rate of fast playback dat a.
Anot her object of the present invention is to provide a

temporarily and data is transformed according to a sync
block format shown in Fig. 13B when the data is output (the
details will be described later). 14 denotes a 4x speed
data generator for generating 4x-speed special playback

transport packets using 4x speed playback data produced by
the special playback data generator 12. 15 denotes an 18x
speed data generator for producing 18x-speed special
playback transport packets using 18x speéd playback data
produced by the special playback data generator 12. In the
first embodiment, as will be described later, four kinds of
recording modes are available. _The respective recording
modes support different fast playback speeds. Hereinafter,
lower-speed fast playback data will be regérded as 4x speed
playback data, and higher-speed fast playback data will be
regarded as 18x speed playback data.

Reference numeral 16 denotes a second memory in which
4x speed playback data received in the form of transport
packets is stored temporarily and data is transformed
according to a sync block format when the data is output
(See Figs. 13A and 13B. The details will be described
later). 17 denotes a third memory in which 18x speed
playback data received in the form of transport packets is

" stored temporarily and data is transformed according to a
sync block format when the data is output (See Figs. 13A and
13B. The details will be described later). 18 denotes a
rate identifying circuit for detecting a transmission rate
of input transport packets. 19 denotes a record data
controller for setting a recording mode for the digital VTR
on the basis of a recording data rate provided by the rate
identifying circuit 18, and outputting various control
signals according to the resultant set record mode.

Reference numeral 20 denotes a data synthesizer for
rearranging input transport packets sent from the first
memory 13 and various kinds of spécial playback data sent
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digital signal recording device which can efficiently re L e -
record signals on a recording nmedium and a digital sign f”ﬂ$§?5§é@ﬁ§ﬁﬁﬁNa
for reproducing data from.the above-nenti oned recording di urREAA%ER t al

signal recording device according to the present invention I 3gs3hgital
signal recording device having a plurality of recordi ng nodes including at
| east a standard recordi ng node, and transparent-recording a digital video
signal which is intra-frane or -field, or inter-frame or -field coded and
i nput in fhemf ehe ekcbhdnmemorypdekans, thiddamemgiryall 7addite® s gnal, on a

goor o 0 RESLUBLR SO TNSY, 0% ol RIAAGSI R i W beens for
data are arranged according to a sync block format shown in
Fig. 13B in the first memory 13, second memory 16, and third
memory 17 and'then input). 21 denotes a fourth memory. 22
denotes an error-correction encoder for appending a
horizontal error-correcting code (Cl check code) and
vertical error-correcting code (C2 check code), which are
defined under the SD standards, to record data stored in the
fourth memory 21. 23a and 23b denote digital modulators for
digitally modulating record data with error-correcting codes
have been appended thereto, which is output from the fourth
memory 21. ID information and sync information are appended
to each sync block data when the sync block data is supplied
to each of the digital modulators 23a and 23b. 24a and 24b
denote recording amplifiers. 25 denotes a rotary drum. 26a
denotes a rotary head for recording or reproducing data on
or from track A. 26b denotes a rotary head for recording or
reproducing data on or from track B. 27 denotes a drum
motor controller for controlling a drum motor 28. 29
denotes a capstan motor controller for controlling a capstan
motor 30.
Fig. 2 is a block diagram showing an example of the
" configuration of the special playback data generator 12.
Components having the same reference numerals as those in
the prior art example shown 1n'Fig. 52 are of the same
configuration and operation. Reference numeral 35 denotes
an input terminal through which a bit stream of intra-frame
or -field coded data (hereinafter referred to as "intra
data") is input. 36 denotes an input terminal for input of
a control signal sent from the record data controller 19.
37a denotes an output terminal for output of 4x speed
playback data. 37b denotes an output terminal for output of
18x speed playback data. 4 denotes a variable-length
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a recordi ng node setting neans for setting a recording i
signal recording device on the basis of a result of trapSiiISSHER™ HAGBEEN
identification; a data extracting means for extracting §he i M&4-AS5he or |
-field coded digltal video signal fromthe transport pacCRers,igg3peci al
pl ayback data generating neans for generating special playback data by
reconstructing the intra-frame or - field coded digital video signal,
havi ng been extracted by REPLACEMENT SHEET 8

decoder for variable-length decoding the input intra-data.

5 denotes a counter.' 6a denotes a data extractor for

extracting 4x speed playback data from the bit stream of the
input intra data. 6b denotes a data extractor for
extracting 18x playback data. 7a denotes an EOB appending
circuit for appending an EOB (End of Block) code to the end
of each DCT block of the 4x speed playback data. 7b denotes
ah EOB appending circuit for appénding an EOB code to the
end of each DCT block of the 18x speed playback data.

Fig. 3 1s a block diagram showing an example of the 4x
speed data generator 14. The 4x speed data generator 14 and
18x speed data generator 15 have the same circuit
configuration, and the detailed description of the 18x 5peed
data generator 15 will therefore be omitted. Reference
numeral 40 denotes an input terminal for input of header
information of a transport header, sequence header, picture
header, and the like, which is output from the header
-analyzer 10, and additional information including a.
quantization table. 41 denotes an input terminal for input
of 4x speed playback data from the special playback data
generator 12. 42 denotes a transport header modifying
circuit for modifying a transport header fed through the
input terminal 40 and outputting a resultant transport
header. 43 denotes a header appending circuit for
appending, to the 4x speed playback data produced by the
speclial playback data generator 12, header information Qf a
sequence header, picture header, and the like, having been
detected by the header analyzer 10 as well as the additional
information (quantization table information and the like)
needed to decode. the 4x speed playback data. 44 denotes a
packeting circuit for performing serial-to-parallel
conversion on the bit stream fed from the header appending
circuit 43 to produce data in which one byte is composed of
eight bits, and for collecting 184 bytes of data, to
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the data extracting neans; and a record data fornmat gengr BHiSITGHABTaNES BREN
generating recording format such that the input.transpofft pacREPSAGED t he
speci al playback data are recorded at predefined positi -
~ wherein when the record data is generated by the record data {fgy4mt
generating nmeans, the recording format generating neans is so controlled
that the nunber of repetitions of the special playback data recorded on the
recording mediumis varied depending on the recording node. In the above

recordi ng deMk¢eucthehet faetrae@erxdj‘ w'ftqramtpdxec parfedised, 4haidmegydliag

f or mat gen ratin IS SO _CO o he speci al playback data is
posi ti oned 5F8ﬁ38§g:ﬁﬁ Iy AROED (ﬁgiﬂ §Eéﬁ§3£?é} g d transport
header fed by the transport header modifying circuit 42, to

each transport packet fed from the packeting circuit 44.
Fig. 4 is a block diagram showing an example of the
record data controller 19. In the drawing, reference
numeral 50 denotes an input terminal for input of a
recording data rate from the rate identifying circuit 18.
51, 52, 53, and 54 denote output terminals for output of
various kinds of control signals. 55 denotes a recording
mode setting circuit for setting a recording mode for the
digital VTR on the basis of recording data rate information
received through the input terminal 50. 56 denotes a
recording timing generator for outputting a control signal
used to generate a control signal, such as a timing signal
and the like, to the data synthesizer 20, error-correction
encoder 22, and digital modulators 23a and 23b, and
outputting a recording control signal used to control
recording of record data on magnetic tape to the recording
amplifiers 24a and 24b. 57 denotes a special playback data
coding amount setting circuit for outputting a coding amount
control signal used to control coding amount of various
kinds of speclal playback data according to a recording mode
signal sent from the recording mode setting circuit 55.
Fig. 5 is a block diagram showing an example of the
data synthesizer 20. In the drawing, reference numerals
121, 122, and 123 denote input termihals for input of data
from the first memory 13, second memory 16, and third memory
17, respectively. 124 denotes an input terminal for input
of a sync block informetion signal for generating a
recording format which is different for each of the
recording modes, which is output from the record data
controller 19. 126 denotes a format generating circuit for
generating recording format predefined for each of the
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fast playback speed for the standard recordi ng node. An
recording device according to the present invention is di giREFLACESNA
recordi ng device having a plurality of recording nodes i g at T east a
standard recordi ng node, and transparent-recording a digital g0 signa
which is intra-frame or -field, or inter-frane or -field coded and input in
the formof transport packets, and a digital audio signal, on a recording
medi um and conprising: a transmission rate identifying neans for

i denti fyi ngeaorddngninodiesn r 42§ denotesi ap fiormadn geoer afdaieeteraiktecor di ng
mode et t agnPPaRTekOl ot inie AL G oHHAE i¥ndrlat itigdididlcu st ol

recordi ng device on basis of a result of transm ssion rat
|dent|f|ca@pgﬁrding to a sync block information signal. 128 denotes

TeirS SHEET HAS SEFha

an output terminal for output of data to the fourth memory
121. -

Fig. 8A shows an example of the locations of the rotary
heads 26a and 26b on the rotary drum 25 in the digital VTR
for recording a multi-rate bit stream. Fig. 6B shows the
scanning traces followed by the rotary heads 26a and 26b
when the digital VTR having the rotary heads located as
shown in Fig. 6A is used to record data on magnetic tape.

In the first embodiment, record data is recorded on magnetic
tape while the rotary drum 25 shown in Fig. 6A is rotated at
9000 rpm. When the rotary heads 26a and 26b are used to
record data, the rotary heads 26a and 26b that are mutually
adjacent as shown in Fig. 6B record data on magnetic tape
substaﬁtially concurrently.

Fig. 7 shows recording modes of the digital VTR for
recording a multi-rate bit stream in accordance with the
first embodiment. The first embodiment Will be described on
the assumption that the digital VTR have four recording
modes; 25 Mbps, 12.5 Mbps, 8.33 Mbps, and 6.25 Mbps
recording modes.

Figs. 8A to 8D show the timing of recording data in
respective recording modes in the first embodiment. Figs.
9A to 9M show control signals output from the recording
timing signal generator 56 in the respective recording
modes. ' .

Figs. 10A and 10B show configuration of error-
correcting codes that are appended to a video signal and
audio signal and defined under the SD standards. . The SD
standards stipulate that the error-correcting codes are
composed of a (85, 77, 9) Reed-Solomon code as appended to a
video signal in a recording direction (Cl1l check code) and a
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a data extracting neans for extracting the intra-frame of THISiSpEgT EN
digital video signal fromthe transport packets; a .speci BERIARCER! 2

generating means for generating * special playback data-

the intra-frame or - field coded digital video signal, haV|ngsaﬁﬂﬂ1

extracted by 9 the data extracting nmeans; and a record data format

generating neans for generating recording format such that the input

transport packets and the special playback data are recorded at predefined
(149, 138, 12) Reed-Solomon code appended in a vertical

direction (C2 check code). The error-correcting codes
appended to an audio signal are composed of a (85, 77, 9)
Reed-Solomon code, similar to that for the video signal,
appended a recording direction (Cl check code), and a (14,
9, 8) Reed-Solomon code appended in the vertical direction
(C3 check code) .

Fig. 11 shows a structure of one syhc block according
to the SD standards. The SD standards stipulate that data
in a sync block is, as shown in Fig. 11, 90 bytes long. The
five leading bytes are assigned to a sync pattern and ID
signal, while the eight trailing bytes are assigned to an
error-correcting code (Cl check code).

Fig. 12 shows a recording format within one track
defined by the SD standards. According to the SD standards,
an area on a track for recording video data is composed of
149 sync blocks, as shown in Fig. 12 (or 10). Of the 149
syhc_blocks, three sync blocks are used as a VAUX data
recording area, and eleven sync blocks are used as an error-
correcting code recording area (C2 check code). One sync
block is 90 bytes long, as shown in Fig. 11. The five
leading bytes are assigned to a sync pattern and ID signal,
and the eight trailing bytes are assigned to an error-
correcting code (Cl check code). Data that can be recorded
in one sync block is therefore 77 bytes long.

Figs. 13A and 13B show a sync block format in
accordance with the first embodiment. Fig. 13A shows a
transport packet contained in an input bit stream (or data).
Fig. 13B shows a recording sync block to be recorded on
magnetic tape. A bit stream received through the input
terminal 1 contains a digital video signal, digital audio
signal, and digital data concerning the video and audio
signals. The digitél signals and data are transmitted in
the form of a transport packet shown in Fig. 13A. Each

i
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positions on tracks; wherein when the record data is ge e
record data fornmat generating neans, the recording fornﬂt'@ #ﬁg;&aams
is so controlled that the recording format of the speci ) HACER a
recorded on the recording mediumis varied depending on the regy-dl ng nod
In the above recording device, when the recording format is generated, the
recordi ng format generating neans is so controlled that the speci al
pl ayback data is positioned al ong scanning traces which a head scans at a
fast playbpgkkspesd tompeaeld bFcar GicadeiO@F. folir! b talR0VSnge e dia dfiayi ce,
when the recording. forpat is_generated, the recording format generating
nmeans is sBaEEnP?oppgdg§ﬁ§§ Q%Qgépecial pl ayback data is

According to the first embodiment, a bit stream is

b m

detected in units of a transport packet. Two detected
transport packets are transformed into a record data block
composed of five sync blocks (a sync block format), as shown
in Fig. 13B, and then recorded. 1In Fig. 13B, Hl denotes a
first header, and H2 denotes a second header. The header H1
is identification data indicating a sync block number among
the five sync blocks (a data area in each sync block
contains data of 77 bytes long as shown in Fig. 11). The
header H2 is identification data, such as the one indicating
video data or audio data. A sync byte appended to the start
of each transport header may not be recorded. However, the
description is continued on the assumption that the whole
dafa in each transport packet is recorded. .

Fig. 14 shows the numbers of sync blocks whose data can
be acquired from one at each set fast playback speed when
data that has been recorded in each recording mode is

. reproduced from magnetic tape in fast playback mode.
Numerical values in Fig. 14 represent numbers of sync blocks
whose data can be.reproduced_from one track at each playback
speed by means of rotary heads each having a width.of 10
micrometers (note that a track pitch under the SD standards
is 10 micrometers). Calculation was conducted on the
assumption that the number'of sync blocks per track

(equivalent to 180°) is 188 and the parts of the playback
signal whose output levels is equal to or higher than -6 dB
are acquired, as in the prior art.

' Fig. 15 shows an example of a recording format in the
first embodiment. As illustrated, recording areas for the
bit stream (hereinafter referred to as normal playback data)
and special playback data recording areas are defined
repeatedly in cycles of four tracks. Hereinafter, each set
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posi tioned al ong scanning traces which a head scanning a s_bnqg%;.@gq_,@ E8EEN
scans, at a fast playback speed for each recording node. |If} eitheepfcime
above recordi ng devices, the special playback data may. be Gerersted—=a—the

formof transport packets. In either of the above recordi ng degsges, when
sync block format is generated, two transport packets may be used to form
five sync blocks. A digital signal playback device according to the present
invention is a digital signal playback device reproduci ng arecordi ng nmedi um
on whi ch sgeciFaurplaneiek idatcalaxd actedd @ormatar d Fdat.a 165 steeay dede i n

predet er mi Q?ga%rgg%sén%e%%atd% Iay i% Fc):lyl%:rlae!si to\é (}joutri %Sé.’ck%nqﬁqzvai rﬂl al:he
track formats), shown in Fig. 15, on magnetic tape in the 25
Mbps recording mode. Fig. 17 shows the arrangement of data
in track formats shown in Fig. 15, on magnetic tape in the
12.5 Mbps recording mode. Fig. 18 shows the arrangement of
data in track formats shown in Fig. 15 in the 8.33 Mbps
recording mode. Fig. 19 shows the arrangement of data in
track formats shown in Fig. 15 in the 6.25 Mbps recording
mode. In any of the recording modes, the track pitch is 10
micrometers, conforming to the SD standards. However, the
angles of tracks are different between recording formats
because of the differences in tape travel speed.

Fig. 20 shows the fast playback speeds, the number of

_repetitions of special playback data, servo system control
methods for fast playback, and data rates for fast playback
in relation to areas A0 to A4 and BO and respective
recording modes in the first embodiment. In the first
embodiment, the number of repetitions of special playback
data recorded in special playback data recording areas shall
be different between the récording modes. '

Referring to Figs. 6A, 6B to 8D, an example of a data
recording method employed in a digital VTR for recording a
multi-rate signal will be described below. As described
previously, a digital VTR according to this first embodiment
offers four recording modes; 25 Mbps recording mode
(hereinafter referred to as "standard recording mode"), 12.5
Mbps recording mode (hereinafter referred to as "(1/2)x
speed recording mode), 8.33 Mbps recording mode (hereinafter
referred to as (1/3)x speed recording mode), and 6.25 Mbps
recording mode (hereinafter referred to as (1/4)x speed
recording mode). Referring to Fig. 6A, the rotary heads 26a
and 26b are juxtaposed and attached to the rotary drum 25. |
The magnetic tape is wound substantially 180° around the
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plurality. of recording nodes including a standard recordi
conpri si ng: 10 a recording node detecting neans for de
recordi ng node from a playback signal; and a recordi ng ne
control nmeans for controlling the travel speed of the recordijggwedi umon
the basis of the result of detection of the recording node, dhereln when
the recordi ng medi um havi ng been recorded at a travel speed 1/K tinmes the
'speed for the standard recordi ng node, during a fast playback, the
recordi ng pedavm drum 25. In the first embodiment, the rotary drum 25

is driven at 9000 rpm (fixed) irrespective of the recording

19THBEHEET HAS BEEN
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mode.

First, the standard recording mode (25 Mbps recording
mode) will be described briefly with reference to Fig. 8A.
In the standard recording mode, the magnetic tape is driven
at a standard magnetic tape travel speed stipulated under
the SD standards. As illustrated, the record signals for
two channels are recorded on the magnetic tape substantially
simultaneously by means of the rotary heads 26a and 26b
eVery rotation of the rotary drum 25 (See Fig. 6B). Fig. 32
shows a recording track pattern on the magnetic tape in the
standard recording mode. In the drawing, the track pitch is
10 gz m. Details of the recording track pattern will be
described later.

Similarly, the (1/2)x speed recording mode (12.5 Mbps
recording mode) will be described briefly. The rotary drum
25 is driven at 9000 rpm in the same manner as in the
standard recording mode. The magnetic tape travel speed is
however a half that in the standard recording mode. If the
data were recorded every rotation of the rotary drum 25 in
the same way as in the standard recording mode, since the
magnetic tape travel speed is half, the data recorded
previously by the rotary head 28b would be overwritten by
the rotary head 26a. This is because the track pitch is 10
£ m irrespective of the recording mode, as mentioned above.
In the (1/2)x speed recording mode, therefore, as shown in
Fig. 8B, the rotary heads 26a and 26b record data of the
recording signals of the two channels,_and the data for one
track for each of the two channels is recorded substantially
concurrently on the magnetic tape every two rotations (see
Fig. 6B). |

Next, the (1/3)x speed recording mode (8.33 Mbps
recording mode) will be described. The rotary drum 25 is
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travel speed control neans is so controlled that a drivin) gheeficE® HASBEEN
recording nmediumis set substantially at a {+K*(N+1/2)}x gpeed gemeaceoN
denotes a positive integer, and 2*K*(N+1/2)[err] MK (M de 4

of repetitions of each special playback data) is satisfied). Aagner
digital signal playback device according to the present invention is a

di gital signal playback device reproducing a recording medi um on whi ch
speci al playback data extracted fromrecord data is recorded in

predet er m dedvencas, 9800 i iy thel waald mandier esoridi themedemdarad udi ng a

standard regardi qglg.rggg%dgo eVl t?‘o %1?%&1%' 9~1"E%§ d&-ta‘%Fl' e O;f‘l:%for

det ecting LeF8E v oma gl % ecSrai i'ng e
travel speéd3cofit thlatndanghieoistandard recording mode. If data were

recorded every rotation of the rotary drum 25 in the same
way as in the standard recording mode, since the magnetic
tape travel speed is 1/3 of that in the standard recording
mode, previously-recorded data would be oferwritten by the
rotary heads 26a and 26b. In (1/3)x speed recording mode,
therefore, as shown in Fig. 8C, the rotary heads 26a and 286b
record the recording signals of the two channels, and the
data for one'track for each of the two channels is recorded
on the magnetic tape substantially concurrently every three
rotations of the rotary drum 25 (See Fig. 6B).

Next, the (1/4)x speed recording mode (6.25 Mbps
recording mode) will be described. The rdtary drum 25 is
driven at 9000 rpm in the same manner as in the standard
recording mode. However, the magnetic tape travel speed is
1/4 of that in the standard recording mode. If data were
recorded every rotation of the rotary drum 25 in the same
way as in the standard recording mode, since the magnetic
tape travel speed is 1/4 of that in the standard recording
mode, previously-recorded data would be overwritten by the
rotary heads 26a and 26b. In (1/4)x speed recording mode,
therefore, as shown in Fig. 8D, the rotary heads 26a and 26b
record recording signals of the two channels and the data
for one track for each of the two channels are recorded on
the magnetic tape substaﬁtially concurrently every four
rotations of the rotary drum 25 (See Fig. 6B).

Next, the recording formats in the recording modes in
the firét embodiment will be described in conjunction with
Figs. 14 to 20. 1In the following description, the tracks
recorded by the rotary head 26a are called A tracks, while
the tracks recorded by the rotary head 26b are called B
tracks. In Fig. 15, T1 denotes a first frack recorded by
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controlling the travel speed of the recordi ng nmedi um on thg THHSISHHEET HASBEEN
result of detection of the recording node; and a tracking gontr dMERAGQED f Or
controlling tracking such that the head scans a subcode ar
pl ayback at a predefined travel speed-for the above recordi ngsuasie. BRI EF
DESCRI PTI ON  OF THE DRAWNGS Fig. 1 is a block circuit diagramshow ng a-
recording systemin a digital VIR of the first enbodi nent of the present
invention. Fig. 2 is a block diagram showi ng an exanple of the
confi gur at the sbtargphead 2shaaypfachatnied denelA deniotesh@ second track

recorded by the rotary head 26b of channel B. T3 denotes a

third track recorded by the rotary head 26a of channel A.

T4 denotes a fourth track recorded by the rotary head 26b of
channel B. In the first embodiment, data is recorded on the
magnetic tape in units (track formats) of four tracks
consisting of the first to fourth tracks. fO0, f1, and f2
set forth under the tracks in Fig. 15 indicate the kinds of
pilot signals recorded on the tracks as reference signals
for_use in tracking control during playback. 1In the first
embodiment, the normal playback data and special playback
data are recorded in a video area composed of the 135 sync
blocks, excluding the C2 check code and VAUX data recording
areas within the video area.

Referring to Fig. 15, A0 to A4 denote positions of the
18x speed playback data recording areas on magnetic tape.
Each of the 18x speed playbéck data recording areas (A0 to
A4) is five sync blocks long. Five 18x speed playback data
recording areas are defined on each of the A tracks (Tl and
T3). The same data is recorded in areas beafing the same
reference numeral.

BO denotes a position of a 4x speed playback data
recording area on the magnetic tape. The 4x speed playback
data recording area is 25 sync blocks long. The 4x speed
playback data recording area is defined at one location on a
track T2 as illustrated.

The numbers of sync blocks allotted to the data
recording areas are determined on the basis of the data
shown in Fig. 14. As will be seen from Fig. 14, 62 sync
blocks of the data recorded in the 25 Mbps recording mode
can be obtained from one track during the 4x speed playback.
124 sync blocks of the data recorded in the 12.5 Mbps
recording mode can be obtained during the 4x speed playback.
112 sync blocks of data recorded in the 8.33 Mbps recording
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11 first enbodiment. Fig. 3 is a block di agram showi ng an &¥ (é%;iﬁ NS BFEN
4x speed data generator in the first enbodinent. Fig. 4 isjLa_hl Ot am

showi ng an exanple of circuitry of a record data controller in the first
enbodinent. Fig. 5 is a block diagram showi ng an exanple of aseafitry of a
data synthesizer in the first enbodi nent. Figs. 6A and 6B are schematic

di agrans showi ng the | ocations of rotary heads of respective channels on a
typical rotary drumenployed in a digital VIR for recording a nulti-rate
si gnal , anmoflewishebsagnalds dard ngetbedéa sregdnedagbackt.apd Ofsisypa digita

VTR havi ng,{ §gxabgye th@t @a¥a recorded in the 6.25 Mbps recording mode
can be obtained during the 8x speed playback. (The BO area
should therefore be not more than 62 sync blocks.) During
the 18x speed playback, 10.9 sync blocks can be obtained per
track. (Each of A0 to A4 areas should therefore be not more
than 10.9 sync blocks.) Fig. 15 shows how data is arranged
on magnetic tape for the respective special playback Speeds.
(During the 17x speed playback of data recorded in the 12.5
Mbps recording mode, the 16.5x speed playback of data
recorded in the 8.33 Mbps recording mode, and the 18x speed
playback of data recorded in the 6.25 Mbps recording mdde,
tape travel control alone is executed, and phase control is
not, as shown in Fig. 20, according to the first embodiment.
The numbers of sync blocks obtained in these recording modes
are not counted in allocating the data recording areas. How

to obtain the special playback data recorded in the
respective recording modes will be described in detail when
the playback system is explained.)

The data is recorded on the magnetic tape by repeatedly
recording the track format shown in Fig. 15. The recording
formats for the respective recording modes will next be
described. _

Fig. 16 shows a recording format of the first
embodiment for the 25 Mbps recording mode. According to the
first embodiment, wheh data is recorded in -the 25 Mbps
recording mode, 4x speed playback is performed using

~ information in BO area. The information in A0 to A4 areas
is reproduced in the 18x speed fast playback mode. In this
case, as shown in Fig. 20, the same special playback data is

" recorded in BO area repeatedly for two track formats. In
areas A0 to A4, the same data is recorded repeatedly for
nine track formats. In other words, as for the data in the
area BO, the same data is recorded twice in cycles of eight
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TMIRSHBET HAS BEEN
ng OREPEAGERI NJ

head arrangenent. Fig. 7 shows recording nodes of a digit
recording a nulti-rate signal. Figs. 8A to 8D show the ti
record data in respective recording nodes. Figs. 9A to 9M

L4

of control signals sent froma recording timng setting circyidgd

respective recording nodes. Figs. 10A and | OB show a data format of a video
signal recording area within one track, of a video signal conformng to the
SD standards. Fig. 11 shows the structure of a sync block conformng to the

SD st andar gsackisg. A% Fheewgha deaer dnngriaismaio Wd R4 dhe tdaakk dddiahis
recorded eighteen times in cycles of 36 tracks. In Fig. 16,
the same special playback data is recorded in areas A0 to A4
and BO shaded with the same patterns.

When data is recorded in the 25 Mbps recording mode, a
servo system that will be described later controls the
travel épeed of the magnetic tape and the phases of rotary
heads so as to achieve fast playback. The data in the areas
A0 to A4 can be reproduced also at a 8.5x speed. In this
case, the servo system controls only the travel speed of the
magnetic tape (See Fig. 20).

Likewise, Fig. 17 shows a recording format of the first
embodiment for the 12.5 Mbps recording mode. In the first
embodiment, when data is recorded in the 12.5 Mbps recording
mode, 4x speed playback is effected using the information in
the area BO. 17x speed playback is effected using the
information in the areas A0 to A4. As shown in Fig. 20,
special playback data recorded in area B0 is different
between from one track format to another. 1In areas A0 to
A4, the same special playback data is recbrded repeatedly
for 8.5 track formats. Accordingly, as for the areas BO,
the same special playback data is recorded in cycles of four
tracks. As for the areas A0 to A4, the same data is
recorded repeatedly seventeen times in cycles of 34 tracks.
The same special playback data is recorded in areas A0 to A4
and B0 shaded with the same patterns in Fig. 17.

" When data is recorded in the 12.5 Mbps recording mode,
a servo system that will be described later controls the
travel speéd of the magnetic tape and the phases of the
rotary heads so as to achieve the 4x speed playback. For
the 17x speed playback, the servo system controls only the
travel speed of the magnetic tape (See Fig. 20).

Fig. 18 shows a recording format of the first
embodiment for the 8.33 Mbps recording mode. In the first

29
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is conforming to'the SD standards. Figs. 13A and 13B show]arHis 8MEPOHAS BEEN
packet in an input bit stream and record sync bl ocks reco ded1mERlAUEuuﬂ|c
tape. Fig. 14 shows the nunbers of sync bl ocks per track,
reproduced at. respective fast playback speeds, for the requcgg’y;e
recordi ng nodes. 12 Fig. 15 shows a track format of four track period
I ncl udi ng the arrangenent of special playback data recording areas for the
standard recording node in the first :

embodiment, when data is recorded in the 8.33 Mbps recording

mode, a 6X speed playback is performed using the information

in area B0, and 16.5x speed playback is performed using the
information in areas A0 to A4. As shown in Fig. 20, the
special playback data recorded in area BO is different from
one track format to another. 1In areas A0 to A4, the same-
special playback data is recorded repeatedly for 5.5 track
formats. Accordingly, as for the area B0, the same special
playback data is recorded in cycles of four tracks as shown
in Fig. 18. As for the areas A0 to A4, the same data is
recorded repeatedly eleven times in cycles of 22 tracks.
The same special playback data is recorded in areas A0 to A4
and BO shaded with the same patterns in Fig. 18.

When the data is recorded in the 8.33 Mbps redording
mode, a servo system that will be described later controls
the travel speed of the magnetic tape and the phases of the
rotary heads so as'to achieve the 6x speed fast playback
mode. For the 16.5x speed playback, the servo system

. controls only the travel speed of the magnetic tape (See
Fig. 20).

Fig. 19 shows a recording format of the first
embodiment for the 6.25 Mbps recording mode. 1In the first
embodiment, when data is recorded in the 6.25 Mbps recording
mode, the 8x speed playback is performed using the '
infbrmation in area B0, and the 18x speed playback is
performed using the information in areas A0 to A4. As shown
in Fig. 20, the special playback data recorded in area BO is
different from one track format to another, while, in areas
A0 to A4, the same special playback data is recorded
repeatedly for 4.5 track formats. Accbrdingly, as for the
area B0, the same special playback data is recorded once in
cycles of four tracks, and as for areas A0 to A4, the same
data is recorded repeatedly nine times in cycles of éighteen
tracks. The same special playback data is recorded in areas
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enbodi ment. Fig. 16 shows a recording format on a magneti
Mops recordi ng node in an enbodi nent of the present inven{ji on.
shows a recording format on a magnetic tape for the 12.5
enbodi ment of the present invention. Fig. 18 shows a recordlrgsg mat on a
magnetic tape for the 8.33 Mips recording node in an enbodi nent of t he

present invention. Fig. 19 shows a recording format on a magnetic tape for
the 6.25 Mops recording node in an enbodi nent of the present invention.

Fig. 20 shaos toha4f asid @ smaied aads  theThainte @fa vieid tinsi f speci al
playback d?&nci %wfgﬁly,thoqﬁlo%fgé embodiment, special playback
data for ten transport packets is recorded in areas A0 to

A4, two transport packets in each of the areas A0 to A4, in
any of the recording modes).

When the data is recorded in the 86.25 Mbps recording
mode, a servo system that will be described later controls
the travel speed of the magnetic tape and the phases of
rotary heads so as to achieve the 8x speed playback. For
the 18x speed playback, the servo system controls only the
travel speed of the magnetic tape. Operations in fast _
-playback modes will be described in detail in conjunction
with a playback system later (See Fig. 20).

According to the data arrangement (recording format) of
one track format shown in Fig. 15, when the data is recorded
in the 25 Mbps recording mode, the rotary heads 28a and 26b
scan an ITI area and subcode area on the magnetic tape at 4x
and 18x speeds (details will be described later). Based on
the pilot signals f0, fl1, and f2, tracking can be controlled
at the ITI areas in the special playback mode In addition,
additional information including time information and music-
item-number information can be reproduced from the subcode
areas. Data recorded in the subcode areas can be reproduced
during the 17x speed playback for reproducing data recorded
in the 12.5 Mbps recording mode, during the 16.5x speed
playback for reproducing data recorded in the 8.33 Mbps
recording mode, or during the 18x speed playback for
reproducing data recorded in the 6.25 Mbps recording mode.

Next, the operations of the recording system will be

- described using Figs. 1 to 20. Transport packets'rédeived
through the input terminal 1 are supplied to the header
analyzer 10, first memory 13, and rate identifying circuit
18. The header analyzer 10 detects tranéport headers from
the input transport packets, analyzes the transport headers,
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servo systemin fast playback node, and pl ayback data rdj @6l SHESpEab HEEN
pl ayback for the respective recordi ng nodes accordi ng tdf an eMECUAGEDt of
the present invention. Fig. 21 is a block circuit diagranrsiow g the

pl ayback systemin a digital VIR of the first enbodi ment. Fi g.562% shows the
rel ati onshi p between the scanning traces of a rotary head for the case when
a magnetic tape having been recorded in the 25 Mps recording node in
accordance with an enbodi nent of the present invention is reproduced at a
4x speed, sapanatesch pabgmam.aEB@ciaaiQMOW@bﬂhe(Péﬂatﬁ@dsm wﬂmﬁnaﬂwlthe

scanni ng t e a ghg GnfeOrt QQ [ﬂﬂp avi ng

been recorégﬁ %aB&e (? ﬁg%)glarecoréIa eq n%%g%b?%énce wth an

enbodlnentpbbgrn@ QDeéBAD)|ﬂ¢éntm6@&n§m to be recorded in the digital
VTR. The PID information is supplied to the first memory 13

and rate identifying circuit 18.

Based on the detected PID, the header analyzer 10
extracts transport packets containing the video data that
represents the program to be recorded. The header analyzer
10 then analyzes data in the transport packets, and extracts
header information such as a sequence header, picture

header, and slice header, and based on the header
information, intra picture data is extracted from the
transpoft packets. At the same time, the various header
information appended to the intra picture data and the
additional information appended to the header information
are also extracted. ' '

The sequence header is header information provided in a
bit stream serving as a video signal, and contains
identification information indicating either MPEGl1l or MPEGZ2,
an aspect ratio of the picture, and a transmission rate of
the'picture.' The picture header is a header appended to the
start of each frame or field to indicate the start of each
frame. In addition, a mode signal representing a coding
mode and a quantization table are appended. According to
the MPEG2, one frame of data is transmitted, a screen of one
frame (field) is divided into a plurality of slices and then
transmitted. The slice header therefore indicates the start
of each slice. (For details of the headers, refer to the
draft of the MPEG2 recommendations).

The header information and the accompanying additional
information (for example, quantization table information)
detected by the header analyzer 10 are supplied to the
parallel-to-serial converter 11, first memorf 13, 4x speed
data generator 14, 18x speed data generator 15, and rate
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reproduced at a 4x speed, and a track pattern. Fig. 24 sf T -
rel ati onshi p between the scanning traces of a rotary heﬂ?%&”& _Bgrﬁ‘ér
a nmagnetic tape 13 having been recorded in the 8.33 s _r iy if de
i n accordance with an enbodi ment of the present invention is jsgyoduced at
a 6x speed, and a track pattern. Fig. 25 shows the relationship between the
scanning traces of a rotary head for the case when a nagnetic tape having
been recorded in the 6.25 Mps recordi ng node in accordance with an

enbodi nent idénth€ypnesedtrcuitedi.onThe intra picture data extracted by

the header analyzer 10 is supplied to the parallel-to-serial

converter 11.

Based on the PID of the program to be recorded sent
from the header analyzer 10, the rate identifying circuit 18
extracts the transport packets of the program to be recorded
from the transport packets received through the input
terminal 1. In the extracted transport packet, header
information appended to the video data, audio data, and
digital data concerning the video and audio data is analyzed
to detect the transmission rate of the data. The recording
data rate of the data representing the program to be
recorded is then supplied to the record data controller 19.
The transmission rate of the video data only may be detected
concufrently with header analysis of video data performed by
the header analyzer 10.

The recording data rate of the data representing the
program detected by the rate identifying circuit 18 is
supplied to the record data controller 19. Referring to
Fig. 4, the operations of the record data controller 19 will
be described. The reébrding data rate received through the
input terminal 50 is supplied to the recording mode setting
circuit 55, and a recording mode optimum for recording the
program is then selected from among the four recording modes
described above. For example, when the recording data rate
of a program 1s 5.5 Mbps, the 6.25 Mbps recording mode is
selected. When the data rate is 9.0 Mbps, the 12.5 Mbps
recording mode. is selected. '

" The output of the recording mode setting circuit 55 is
supplied to the recording timing signal generator 56,
special playback data coding amount setting circuit 57, and
servo system reference signallgenerator 58. The servo
system reference signal'generator 58 generates a reference
signal, tape travel speed information, track identification

. : 33
This Sheet Has Been Reilaced

[T




reproduced at a 8x speed, and a track pattern. Fig. 26 shF @g HAS BEEN |
rel ati onshi p between the scanning traces of a rotary head|jf i?#@ﬂﬁﬁ)ﬁ%
a magnetic tape having been recorded in the 25 Mps recor d=gg de—in

accordance with an enbodi ment of the present invention is repi ed at a

18x speed, and a track pattern. Fig. 27 shows the relationship between the
scanning traces of a rotary head for the case when a nagnetic tape having

been recorded in the 12.5 Mips recordi ng node in accordance with an

enmbodi nment s@ignialle (Foas eRanpgMeNtd drdck MAMBEICethdlf e dwensheeder and a

of o by ar e et K i oL Sl & Bl ERAKe DRl e St hed T
t he 8. 33 Mogededcddicoptmade the rotation phase of the rotary drum 25.
~ In the first embodiment, the rotating speed of the rotary
drum 25 is 9000 rpm in any of the recording modes. In
response to the recording mode signal, the special playback
data coding amount setting circuit 57 outputs coding amount
control information concerning the special playback data to
be recorded in areas B0 and A0 to A4 (See Fig. 15), to the
special playback data generator 12, second memory 16, and
third memory 17. 3
The recording timing signal generator 56 generates
various control signals on the basis of the selected
recording mdde, and the reference signal sent from the servo
system reference signal generator 58 and used to control the
rotation phase of the rotary drum 25. The details will be
described later.

The intra picture data (hereinafter referred to as
intra-frame. The following description relates to the case
‘where data coded frame by frame is recorded) detected by the

header analyzer 10 is subjected to paralletho—serial
éonverSion at the parallel-to-serial converter 11 into a bit
stream of one bit. The intra frame bit stream which is
serial data of one bit is supplied to the special playback
data generator 12. The operations of the special playback
data generator 12 will be described in conjunction with Fig.
2. According to the MPEG2 image compression a signal is
subjected to discrete cosine transform (hereinafter referred
to as DCT) in units of a block (hereinafter referred to as
DCT block) of 8 lines by 8 pixels; data resulting from the
DCT (DCT coefficients) is quantized; the resultant DCT
coefficients are read sequentially from low-frequency
componénts of the signal, on which the power spectrum of the
signal is concentrated, by zigzag scanning; and then run-
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accordance wth an enbodi nent of the present invention is || gpiguERTHAS BEEN
16. 5x speed, and a track pattern. Fig. 29 shows the rel atijpnshi RrevetnEen

the scanning traces of a rotary head for the case when a negrerFFe—tape —
havi ng been recorded in the 6.25 Mps recordi ng node in accorggwe W th an
enbodi ment of the present invention is reproduced at a 18x speed, and a
track pattern. Figs. 30A to 30G show output patterns of the playback signal
reproduced by the rotary head when fast playback is perfornmed by neans of
speed cont lengdhl enaesdimg d sraprdtommddpeln edorateduns td Zerd dbps, 8. 33

e e’ SHSHNRE, " 90 e 1S, | DATRELAR S 1l JIBSILLER <510 1
two-dimensional variable-length encoding, whereby the
transmission data rate is lowered.

The serial data representing an intra picture and being
received through the input terminal 35 is supplied to the
variable-length decoder 4, data extractor 6a, and data
extractor 6b. The variable-length decoder 4 decodes the
input bit stream. In the first embodiment, the input bit
stream is not decoded completely during the variable-length
decoding, but only the run length and code length of the
variable-length code words are detected and output. This
contributes to a reduction in size of the circuitry.
(Needless to say, the variable-length decoding may be
carried out completely.) The counter 5 counts the number of
DCT coefficients in one decoded DCT block, on the basis of
the run length, and outputs the count value to the data
extractors 6a and 6b.

Based on the coding amount control information (the
number of DCT coefficlients transmitted) concerning the 4x
speed playback_data{ which 1s output from the special
playback data coding amount setting circuit 57 through the
input terminal 56 (in the first embodiment, a signal to be
recorded in area BO is called 4x playback data for
convenience' sake. Likewise, signals to be recorded in _
areas A0 to A4 are called 18x playback data for convenience'’
sake), and the count value sent from the counter 5, the data
extractor 6a extracts variable-length code words
constituting the 4x speed playback data to be transmitted
For determining the timing of extracting data, the number of
decoded DCT coefficients sent from the counter 5 is compared
with the coding amount control information received thfough
the input terminal 36. The control is so made that the
variable-length code words are transmitted up to the point
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14 can be reproduced at respective fast playback speeds if e S869N9%S BEEN
enbodi ment. Fig. 32 shows recording pattern on a magneticytape ﬁEpLA+EDcase
of the standard recording node in the second enbodi ment. E =}
scanning trace of a rotary head when the record pattern srmwt} 4?fﬁg 32,

in the case of a rate of 25 Moips, is reproduced at a 4x spee 1g. 34
shows the scanning trace of a rotary head when the record pattern shown in
Fig. 32, in the case of a rate of 25 Mips, is reproduced at a 18x speed.

when the number of the DCT coefficients reaches the coding

amount control information. The demarcation between the
variable-length code words is detected on the basis of
coding length information sent from the variable-length
decoder 4. '

Similarly, the data extractor 6b extracts variable-
length code words constituting the 18x speed playback data
on the basis of the coding amount control information
concerning the 18x speed playback data and the information
sent from the counter 5 and variable-length decoder 4. The
EOB appending circuits 7a and 7b appends an EOB code to the
end of each DCT biock of the extracted data, and the
resultant data is then output through the output terminals
37a and 37b. The start of each DCT block is detected by the
variable-length decoder 4, and supplied to the counter 5 and
data extractors 6a and 6b.

The number of DCT coefficients for which data is
extracted may be the same or different from one recording
mode to another, or from one speed multiplier to another.
When the number of DCT coefficients extracted is different
from one recording mode to another, or from one speed
multiplier to another, the number of DCT blocks to be
recorded in a special playback transport packet is
different. The number of areas in which special playback
data can be recorded is limited as mentioned above. If each
of the special playback data recording areas for each of the
special playback speeds is combosed of the same number of
sync blocks, increase in the number.of recorded DCT
coefficients per DCT block will be accompanied with increase
in the special playback data recording areas, and hence
increase_in the length of the period (hereinafter referred
to as refresh cycle) of updating the fast playback picture
data during fast playback. The playback picture quality is
increased with increase in the number of recorded DCT

1
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Fig. 35 shows the scanning trace of a rotary head when tHE
shown in Fig. 32, in the case of a rate of 6.25 Mips, is rgbﬁg ég%%%N
168x speed. Fig. 36 shows the scanning trace of a rotarylhead Wh L

record pattern showmn in Fig. 32, in the case of a rate of G.aﬁnﬁpps, is
reproduced at a 72x speed. Fig. 37 shows a track format of a four track
period including the arrangenent of the special playback data recording
areas for the (1/2)x recording node in the second enbodi nent. Fig. 38 shows

a track foggetrakcianfteupdr TT pAdckd | B3 Wbntyddts ahengdrerumbert hef

:ggglngl e%ggbachﬁ%atlﬁ,rr co%rﬁlr&e%rt%a%érormhh%l(o /3)1Xs rc?laecrredalsnech rm e in the
amount of each special playback data for one frame is
decreased, and the special playback data recording area is
reduced, and the refresh of the fast playback is shortened.
The playback picture quality is poorer as the number of the
recorded DCT coefficients is reduced. The recording mode,
and the amount of data to be extracted for each recording
mode, or each speed multiplier are determined throﬁgh the
trade-off between the length of the refresh cycle and the
picture quality.

4x speed playback data and 18x speed playback data sent

from the special playback data generator 12 are supplied to
the 4x speed data generator 14 and 18x speed data generator
15, respectively. The subsequent processing is the same
betwéen the different playback speeds (4x and 18x speeds),
so that the subsequent description is made only of the
generation of 4x speed playback data. The operations of the
4x speed data generator 14 will be described with reference
to Fig. 3. The 4x speed data generator 14 generates 4x
speed playback transport packets in accordance with
transport header information and various header information
(including additional information) fed by the header
analyzer 10 as well as the 4x speed playback data sent from
the special playback data generator 12. The transport
header information received through the input terminal 40 is
modified by the transport header modifying circuit 42.
Specifically, on the basis of the intra information from the
header analyzing circuit 10, the header information
indicating the continuity of transport packets and residing
in a_transport header of a transport packet carrying an
intra picture is rewritten. The header appending circuit 43
appends header information representing a sequence header,
picture header, slice header and the like as well as

—r——./_—/’
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Fig. 39 shows a track format of a four track period incl pdimgiSREET HAS BEEN
arrangenent of the special playback data recordi ng areasyfor tREPaddang
recordi ng node in the second enbodi nent. Fig. 40 shows a
according to the track format for the (1/2)x recordi ng node WA in Fig.
37. Fig. 41 shows a recording pattern according to the track format for the
(1/3)x recording node shown in Fig. 38. Fig. 42 shows a recording pattern
according to the 15 track format for the (1/4)x recordi ng node shown in

Fig. 39. information (a coding mode flag, quantization table
information, or the like) needed to decode special playback
data and contained in the headers, to a special playback bit

stream produced by the special playback data generator 12.
The special playback data with header information
having been appended thereto is serial-to-parallel converted

at the packeting circuit 44, into data in which one byte
consists of eight bits. The data obtained by the serial-to-
parallel conversion is divided into units of 184 bytes,
whereby data parts of the transport packets are constructed.
During the serial-to-parallel conversion, "O0" data is '
inserted before each header information so that each header
information will be fitted in four bytes as stipulated under
the MPEG2 recommendations (each header information is
composed of 32 bits, and when a transport packet is
produced, a header of the transport packet must be fitted in
four bytes of the transport packet). Specifically, when the
header information extends over five bytes, "0" information
is inserted in front of the headér so that the header
information will be fitted in the four bytes. The transport
header information sent from the transport header modifying
circuit 42 is appended to transport packet data of 184 bytes
long which is constructed by the packetihg circuit 44. The
resultant data is then output. 'Readihg of the header
information from the transport header modifying circuit 42
is performed in accordance with a timing signal sent from
the packeting circuit 44. The 4x speed playback daté
produced by the 4x speed data generator 14 is output in the
form'of transport packets to the second memory 16.

) Description has been made on how to form transport
packets of the 4x speed playback data. The same applies to
18x speed playback data. The 18x speed playback data sent
from the special playback data generator 12 is sﬁpplied to
the 18x speed data generator 15. In the 18x speed data
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Fig. 43 shows the scanning trace of a rotary head when the Fﬂqg@ﬂEE¢QL@g%FEN
of Fig. 40 in the case of a rate of 12.5 Mops is reproducefl at mEMAGHS
Fig. 44 shows the scanning trace of a rotary head when the

of Fig. 41 in the case of a rate of 8.33 Mops is reproduced gtggx-l2x speed.
Fig. 45 shows the scanning trace of a rotary head when the record pattern
of Fig. 42 in the case of a rate of 6.25 Mps is reproduced at a 16x speed.
Fig. 46 shows the scanning trace of a rotary head when the record pattern

of Fig. 40géﬁetheo@a§s ofthe helade®f abpend¥Rps ciiycudlr aduappedidsa 36x speed.
E;g#ig? ﬁd%ﬁg %ﬁ? éag tracg 8%f§r§%%%r% g%%%r %% %%?hEF%Prd pattern
1nformat10n sent from the header analyzer 10. Thereafter,
the packeting circuit 44 performs serial-to-parallel
conversion as mentioned above, to construct data parts of
transport packets. .Thé transport header appending circuit
45 then appends modified transport headers sent from the
transport header modifying circuit 42. Finally, data is
output in the_form of transport packets to the third memory
17. : '

The special'playback transport packéts sent from the 4x
speed data generator 14 and 18x speed data generator 15 are
supplied to the second memory 16 and third memory 17,
respectively. At this time, in the second memory 16 and
third memory 17, a storage area is allocated to the special
playback data constituting one frame according to the coding
amount information sent from the record data controller 19.
In the second and third memories 16 and 17, the input data
is stored in the storage area in the form of transport
'packets. Thus, special playback data constituting one frame
(or field) is constructed.

The special playback data constituting one frame, which
is constructed in the second memory 16 and third memory 17
respectively, is read in units of two special playback
transport packets in response to a data request signal sent
from the data synthesizer 20, and then transformed into data
of five sync blocks as shown in Fig. 13B, and the special
playback data 1s supplied to the data synthesizer 20. .At
this'time, header information-Hl and H2 is appended as shown
in Fig. 13B. . _

The transport packets received through the input
terminal 1 are supplied to the first memory 13 and stored
therein. The input data is read from the first memory 13 in
response to a control signal (data request signal) sent from
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Mops is reproduced at a 54x speed. Fig. 48 shows the sca tmﬁﬁﬁﬁﬁﬁéHéﬁaﬁEN
rotary head when the record pattern of Fig. 42 in the casig of REFAASES
6.25 Mops is reproduced at a 72x speed. Fig. 49 shows the maxi
nultipliers for the case where the recording format suitablefor-each
recording node is provided and the playback rate at the maxi mim-speed
multiplier. Fig. 50 shows a track pattern in a conventional consuner
digital VIR Figs. 51A and 51B show the head scanning traces of the rotary

head in nomal dataybsskhard zepegioal Fcaxthaﬁktuﬁet heheo@uent irealirdi gi t al
VIR Fig. i%g 8fb¥%8kt%5£%%b}t %B%ﬂ%%g]i O%}a%s%ormed into data for
five sync blocks as shown in Fig. 13B. In the same way as

the special playback data, the header information H1l and H2

are appended, when the sync block data is output from the
first memory 13. ' '

The data synthesizer 20 produces record data formats in
resbonse to a control signal sent from the recording timing
signal generator 56. The operations for producing record
data format will be described below. Responsive to the
recording mode supplied fpom the recording mode setting
circuit 55, the recording timing signal generator 56,
supplies the data synthesizer 20, with the number of
repetitions of special playback data, and a track
identification signal and track number for identifying one
of a group of four tracks. Based on the number of daté
repetitions, the data synthesizer 20 sets the number of
repetitions for each of 4x speed playback data and 18x speed
playback data. On the basis of a reference signal for
controlling the rotation bhase of the rotary drum 25 and
sent from the servo system reference signal generator 58 as
well as the recording mode, the recording timing signal
generator 56 outputs a data generation start signal to each
of the data synthesizer 20 and error-correction encoder 22.
Figs. 9A to 9M show waveforms of control signals sent from
the recording timing signal generator 56 in various
recording modes.

Fig. 9A shows a reference signal for controlling the
rotation phase of the rotary drum 25 and sent from the servo
system reférence signal generator 58. Fig. 9B shows a data
generation start signal for the 25 Mbps recording mode.

Fig. 9C shows a data fecording timing signal supplied to the
recording amplifiers 24a and 24b in the 25 Mbps recording
mode. (Actually, the recording timing signal supplied to
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conventional bit streamrecording/playback device capable(ﬂﬂ$§§EEbHA &ﬁﬁN
Fig. 53 schematically illustrate normal playback and fastjLplay

conventional digital -VIR Fig. 54 shows the typical scanning trace of a
rotary 16 head in fast playback. Fig. 55 is a diagramfor g ning the
over | appi ng areas between a plurality of fast playback speeds in the prior
art. Fig. 56 shows the scanning traces of a rotary head at
the recording amplifier 24b lags behind the recording timing
- signal supplied to the recording amplifier 24a by a time
corresponding to a distance between the rotary heads
(normallj, about five sync blocks.) Fig. 9D shows the data
recording timings of respective channels in the 25 Mbps
recording mode. As illustrated, in the 25 Mbps recording
mode, various control signals are output every rotation of
the rotary drum 25, and data is recorded on the magnetic
tape. _
Fig. 9E shows a data generation start signal for the
12.5 Mbps recording mode. Fig. 9F shows a data recording
timing signal supplied to the recording amplifiers 24a and
24b in the 12.5 Mbps recording mode.' Fig. 9G shows the
recording data timing of respective channels in the 12.5
Mbps recording mode. As illustrated, in the 12.5 Mbps
recording mode, various control signals are output every two
rotations of the rotary drum 25, and data is recorded on the
magnetic tape.
Fig. 9H shows a data generation start signal for the
8.33 Mbps recording mode. Fig. 9I shows a data recording
timing signal supplied to the recording amplifiers 24a and
24b in the 8.33 Mbps recording mode. Fig. 9J shows the
recording data timing of respective channels in the 8.33
Mbps recording mode. As illustrated, in the 8;33 Mbps
recording mode, various céntrol signals are.output every
three rotations of the rotary drum 25, and data is recorded
on the magnetic tape. '
Fig. 9K shows a data generation start signal for the
6.25 Mbps recording mode. - Fig. 9L shows a a data recording
timing signal supplied to the recording amplifiers 24a and
24b in the 6.25 Mbps recording mode. Fig. 9M shows the
recording data timing of respective channels in the 6.25
Mbps recording mode. As illustrated, in the 6.25 Mbps
recording mode, various control signals are output every
__-__________________; 41
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5x and 9x speeds in the conventional digital VIR Fig. 57 |sRbi&SHEET HAS BEEN

scanning traces of two rotary heads during 5x speed playbadk i n REFLACED
conventional digitall VTR Fig. 58 shows a structure of an a '

.

track in the conventional digital VIR DETAI LED DESCRI PTI ON GfsgHiE
PREFERRED EMBCODI MENTS First Enbodinment Fig. 1 is a bl ock di agram show ng
the configuration of a recording systemfor a digital VIR in accordance
with the first enbodi nent of the present invention. |In Fig. 1, reference

nuner al

I nput .

and

1 denot esptatiomzuioft ephEd maltardy @rgim @5 ,C land alas@orits peakaatdedr e
10.d t ader__anal yzi n gyt for det.ecti a rt
header in 8% ?’gﬁsg’%@e@c ea,p%det e(éftni %ge%f%ei;tyér s?ss&c?glq}él;%%zf d;%qb%e‘}né(’:’enﬁg%der

recording timing signal to supplied to the recording
amplifier 24b lags behind the recording timing signal
supplied to the recording amplifier 24a by a time
corresponding to a distance between the rotary heads
(normally, about five sync blocks).)

The data synthesizer 20 produces record data formats in
accordance with the control signals. First, when a data
generation start signal is input, the type of the special
playback data to be recorded on a track of each channel and
areas in which the special playback data is recorded are set
on the basis of a track number of the track which is
recorded next and a track identification number within one
track format. At this time, the number of repetitions of
the speciai playback data to be reproduced at each speed is
checked. If the special playback data has been repeatedly
recorded a given number of times, a data request signal
indicating that the next special playback data should be
read from the memory containing special piayback data is
output.

To be more specific, when the 18x speed playback data
has been recorded repeatedly eighteen times in the 25 Mbps
recording mode, a data request signal indicating that the
next special playback data in the amount of 25 sync blocks
should be output is supplied to-the third memory 27. The 25
sync blocks of 18x speed playback data, read from the third
memory 17, 1is temporarily stored in the 18x speed playback
data memory provided in the data synthesizer 20. Likewise,
when the 4x speed playback data has been recorded repeatedly
twice in the 25 Mbps recording mode, a data request signal
indicating that the next special playback data in the amount
of 25 sync blocks should be output is supplied to the second
memory 16. The 25 sync blocks of 4x speed playback data,
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pi cture header in a bit stream and separating intra-fra [ ol Todeu
(hereinafter referred to as "intra-coded") data. 11 deno engg %;ﬁ_ﬁggsgm
paral l el -to-serial converting circuit for performng paral

conversion on the input transport packets to obtain a bit streggpf one
bit. 12.denotes a special playback data generator for separating a bit
streamrepresenting an intra-frane or -field coded picture (hereinafter
referred to as intra-picture) on the basis of the header infornmation

get ect eddbxteghetflip%d%e?@m : tm%oﬁgqfqrsert%tgiya%fmq@lﬁ%&lead/bﬁgktm@ta t2 g
e reproduced at respectiv st pl ayback speeds. (,4x ,an X speeds in a

Mops recor 8¥n§PREGe Pﬁ@e’&%?hﬁﬁ? tmr?tiﬁ/qfﬁ ﬁr%ﬁm r?"éhtgeh.e Yenotes a first
menory in snthelsizeap@o. pathert sthecqrimbat tdft augle tid dypuits trestri nal 1 are
stored

larger than a given number, the record data is produced
using special playback data for each speed and stored in the
data synthesizer 20. The same applies to the other
recording modes. However, the number of repetitions for
each special playback data varies depending on the recording
mode. o

When the checking of the number of repetitions of each
special playback data is completed, data arrangement on one
track is set according to the track identification signals.
The track identification signals are identification signals
for identifying the tracks Tl to T4 shown in Fig. 15. 1In
the first embodiment, data is recorded on two tracks
substantially simultaneously. The track identification
signal therefore indicates either of the track Tl to T3.
First, data arrangement on a track recorded by the rotary
head 26a is set. When.the data arrangement on a track is
set, special playback data for each speed is read in sync
block units from the first memory 13 and data synthesizer
20, and record data for one track is thﬁs produced and then
to the fourth memory 21. When the generation of the record
data for one track, to be recorded by the rotary head 26a is
completed, generation of data for one track to be recorded
by the rotary head 26b is conducted in the same manner.

The record data for two tracks, which has been
generated by the data synthesizer 20, is temporarily stored
in the fourth memory 21. Error-correcting codes conforming
to the SD standards is then generated by the error-
correction encoder 22 and appended to the record data of
each channel stored in the fourth memory 21. The error-
correction encoder 22 (See Figs. 10A and 10B) outputs a
reading control signal to the fourth memory 21, so that the
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17 tenporarily and data is transforned according to a syng=hiecl-—toraat

shown in Fig. 13B when the data is output (the details wj THesdesSCRHEDSEEN

| ater). 14 denotes a 4x speed data generator for generatf ng 4&EspaEEDd
speci al playback transport packets using 4x speed playba
t he special playback data generator 12. 15 denotes an 18x speed data

generator for produci ng 18x-speed speci al playback transport packets using

18x speed pl ayback data produced by the special playback data generator
In the firghegnpedi FRQ! traery land$a985%" hed r3odcorit¥e tididT fes

appended will be read substantially simultaneously in
response to a data generation start signal sent from the
recording timing generator 56. In response to the reading
control signal, the record data for one track of each
channel is read from the fourth memory 21. At this time,
track formats conforming to the SD standards are generated.
Specifically, a spacing of five bytes long is interposed
between sync blocks to permit a sync signal and ID signal to
be appended. Moreover, an ITI area and subcode area are
preserved and a given gap 1is interposed'between data. The
rearranged data is then output. The output of the fourth
memory 21 is supplied to the digital modulators 23a and 23b.

The digital modulators 23a and 23b append a sync signal
and ID signal to the start of each sync block. 1In the first
embodiment, the identification signal indicating the '
recording mode is recorded as the ID signal. The data with
the ID signal appended is modulated digitally and supplied
to the recording amplifiers 24a and 24b. The digital

- modulation is achieved on the basis of the track
identification information sent from the recording timing
signal generator 56. The digitally-modulated data fed to
the recording amplifiers 24a and 24b is amplified and
recorded on the magnetic tape by means of the rotary heads
26a and 26b.

Next, the operations of the servo system will be
described. The reference signal used to control the rotary
drum 25 and sent from the servo system reference signal
generator 58 is supplied to the drum motor controller 27.
The drum motor controller 27 controls the drum motor
according to the reference signal and the rotation phase
information concerning the rotary heads 26a and 26b which is
output from the drum motor 28, so that the drum motor
rotates at 9000 rpm. The drum motor 28 is driven by a .
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recordi ng nodes are avail able. The respective recording nmdﬁﬁﬁ%#pport
different fast playback speeds. Hereinafter, |ower-speed fast §g@yb q}?EEN

data will be regarded as 4x speed pl ayback data and hi ghke=speed Fast

pl ayback data will be regarded as 18x speed pl ayback data. F@{ggg@ce
nuneral 16 denotes a second nmenory in which 4x speed pl ayback data received
in the formof.transport packets is stored tenporarily and data is
transfornmed according to a sync block fornmat when the data is output (See
Figs. 13A and vidg von@teta?ﬂﬂﬁaulﬁy beh ¢l edicuin heskc d Bt €s trolile dleppt es a

transport - pask et €t el S By RS bk R Y el ot BERE: i ng
to a sync Wihecldrfum matothed tte the alrwn oweper d@etrdHilpr 2BA and

Similarly, the capstan motor controller 29 controls the
capstan motor 30 according to the reference signal used to
control the rotary drum 25, the recording mode, and the
rotation information (information on the travel speed of the
magnetic tape) concerning the capstan motor which is output
from the capstan motor 30. The travel speeds of the
magnetic tape for the respective recording modes are shown
in Fig. 7. That is, control is so made that, if the travel
speed in the 25 Mbps recording mode is assumed to be 1, the
speed in the 12.5 Mbps recording mode is 1/2, the speed in
the 8.33 Mbps recording mode is 1/3, and the speed in the
6.25 Mbps recording mode is 1/4. The capstan motor
controller 29 outputs the driving voltage for use in driving
the capstan motor 30 on the basis of the reference signal
used to control the rotary drum 25 and the rotation
information concerning the capstan motor, so that the tape
travel speed will be set as mentioned above in accordance |
with the specific recording mode. The rotation information
of the capstan motor is supplied from the capstan motor 30
to the capstan motor controller 29.

Next, description will be made of the configuration of
a playback system of a digital VTR for reproducing data from
the magnetic tape on which data is recorded according to the
aforesaid recording format. Fig. 21 is a block diagram
showing the configuration of the playback system of this
embodiment Components bearing the same reference numerals
as those in Fig. 1 are of the same configuration and
operations. In Fig. 21, reference numerals 60a and 60b
denote playback amplifiers. 6la and 81b denote digital
demodulators. 62 denotes a fifth memory. 63 denotes an
error-correction decoder for correcting or detecting errors
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13B. The details will be described later). 18 denotes ; ,
circuit for detecting a transmssion rate of input trans OTWBﬁﬁﬂﬁﬂt%AGBEQN
denotes a record data controller for setting a recording|lmde RéF:+hH&d
digital VIR on the basis of a recording data rate provided b%ﬁ rate
Identifying circuit 18, and outputting various control signal accordlng to
the resultant set record node. Reference nuneral 20 denotes a data

synt hesi zer for rearranging i nput transport packets sent fromthe first

menory 13 gpdavghia9back S i%a1SRaGHEN Phakack1daifl ¥ tchecil&odes.
64 denotes a sixth memory for storing a playback digital

signal for normal playback. 65 denotes a seventh memory for
storing special playback data. 66 denotes.a switch for
selecting an output of the sixth memory 64 or an output of
the seventh memory 65 according to a select signal sent from
a playback system controller 68 that will be described
later. 87 denotes a recording mode detector for detecting
the recording mode, in which data was recorded, from the
digitally demodulated playback digital signal. 68 denotes a
playback system controller for producing a reference signal
used to control the drum motor 28 and capstan motor 30 on
the basis of the mode signal received through an input
terminal 69 and the detected recording mode, and for
outputting a select signal to the switch 66. 69 denotes an
input terminal through which a mode signal is input. 70
denotes an output terminal.

Prior to describing the operations of the playback
system, the operations of the digital VTR in the first
embodiment for fast playback using 4x speed playback data
(data recorded in area B) will be described. Fast playback
using 4x playback data is shown in Fig. 20, wherein both the
travel speed of the magnetic tape and the phases of the
rotary heads 28a and 26b are contfolled.

Fig. 22 shows the scanning traces by the rotary head
26b when data recorded in the 25 Mbps recording mode is
reproduced from the magnetic tape at a 4x speed. As
illustrated, when data is recorded in the 25 Mbps recording
mode, as described previously, the 4x speed playback data is
recorded in channel-B tracks. As described previously, the
same data is recorded repeatedly for two track formats (the
same data is recorded in two recording areas). When the
Phase of the rotary head 26b 1s controlled so that the
rotary head 26b will provide a maximum playback output at
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fromthe second nmenory 16 and third nmenory 17 into a pred —oraer—of—
sync bl ocks (the various kinds of data are arranged accor |ﬁ'§'st§§"%Ts‘ymBEEN _
bl ock format shown in Fig. 13Bin the first nenory 13, sediond nEﬁbF¢°E@

and third nenory 17 and then input). 21 denotes a fourth mi
denotes an error-correction encoder for appending a horizonta
error-correcting code (Cl check code) and vertical error-correcting code
(C2 check code), which are defined under the SD standards, to record data

stored in the E@ki!tb'ﬂ- EMArta? B0, ke whd1e3hramet axdispded pmgadiors for

appended’t BFEL 5Rufiec SPE ARG 4 ARG Fodiisn mrar JEEE A4S oo

i nf or mat i opeanddedndni rther 2% iMbp sanre cappidmie chdde dacirepprciusiest ke a when

the sync bkﬁgkmgﬁh%thi %%%@ié%jthe 4x speed, as shown in Fig. 22, the
rotary head 27b can reproduce data from a subcode area.
Moreover, tracking can be controlled at an ITI area.

Fig. 23 shows the scanning traces by the rotary head
28b when data recorded in the 12.5 Mbps recording mode is
reproduced from the magnetic tape at a 4x speed. As
illustrated, when data is recorded in the 12.5 Mbps
recording mode, as described previously, the 4x speed
playback data is different from track format to another.
When the phase of the rotary head 26b is controlled so that
the rotary head 26b will provide a maximum playback output
at the center of area BO, the whole of 4x speed playback
data can reproduced as shown in Fig. 23.

Fig. 24 shows the scanning traces by the rotary head
26b when data recorded in the 8.33 Mbps recording mode is
reproduced from the magnetic tape at a 6x speed. As
illustrated, when data is recorded in the 8.33 Mbps
recording mode, as described previously, the 4x speed
playback data is different from one track format to another.
When the phase of the rotary head 26b is contrplled so that
the rotary head 26b will provide a maximum playback output
at the center of area BO, the whole of 4x speed playback
data can be reproduced as shown in Fig. 24.

Fig. 25 shows the scanning traces by the rotary head
26b when data recorded in the 6.25 Mbps recording mode is
reproduced from the magnetic tape at an 8x speed. As
illustrated, when data is recorded in the 6.25 Mbps
recording mode, as described previously, the 4x speed
playback data is different from one track format to another.
When the phase of the rotary head 26b is controlled so that
the rotary head 26b will provide a maximum playback output
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recording anplifiers. 25 denotes a rotary drum. 26a-derptes RECPR qAﬁqﬁﬁﬁj
for recording or reproducing data on or fromtrack A 2
head for recording or reproducing data on or fromtrack B. Zfsggmotes a
drum notor controller for controlling a drumnotor 28. 29 denotes a

capstan notor controller for controlling a capstan notor 30. Fig. 2is a
bl ock di agram showi ng an exanple of the configuration of the special

pl ayback daita tyeneraiter 18f dvepoBentthéawhole tdf therdx e$peedcplapbechl s

cont 1 gur at Rt H K HonfORiBeE 20 ot [a rigf 250 00 A0 Thput

termi nal througtNes#t chthe bhpesatiems off i the adightel VIR in the first
embodiment for performing fast playback using the 18x speed
playback data (data recorded in areas A0 to A4) will be
describéd with reference to Figs. 26 to 29. 1In fast
playback using the 18x speed playback data recorded in the
25 Mbps recording mode, as shown in Fig. 20, both the travel

speed of the magnetic tape and the phases of the rotary

to each of the digital nodul ators 23a and 23b. 24a and §pge¢*
33

" heads 26a and 26b are controlled. When data recorded in any
other recording mode is reproduced, only the travel speed of
the magnetic tape is controlled. Fig 26 shows the scannihg
traces by the rotary head 26a when data recorded in the 25
Mbps recording mode is reproduéed from the magnetic tape at
an 18x speed. As illustrated.'when data is recorded in the
25 Mbps recording mode, as described previously, the 18x
speed playback data is recorded on tracks of channel A. As
described previously, the same data is recorded repeatedly
for nine track formats (the same data is recorded on
eighteen tracks). The whole of the 18x speed playback data
can therefore be reproduced as shown in Fig. 26. When data
recorded in the 25 Mbps recording mode is reproduced from
the magnetic tape at the 18x speed, as shown in Fig. 26, the
rotary head 26a can reproduce data from a subcode area.
Moreover, tracking can be controlled at an ITI area.

The operations for reproducing data recorded in the
recording modes other than the 25 Mbps recording mode will
be described below. Figs. 30A to 30G shows output patterns
of the playback signal sent from the rotary head 28a when
data recorded in the 12.5 Mbps, 8.33 Mbps, and 6.25'Mbps
recording modes is reproduced from the magnetic tape in fast
‘playback mode (from areas A0 to A4). Fig. 30A shows the
'rotation phase of the rotary drum 25. Fig. 30B shows an
output pattern of a playback signal sent from the rotary
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or -field coded data (hereinafter referred to as "intra datgyd o ;krmwgBEEN
36 denotes an input termnal for input of a control signa sentR Ligedh
record data controller 19. 37a denotes an output term nal

speed pl ayback data. 37b denotes an output term nal for out 18x

- speed pl ayback data. 4 denotes a variable-|ength .19 decoder for

vari abl e-1 ength decoding the input intra-data. 5 denotes a counter. 6a
denotes a data extractor for extracting 4x speed playback data fromthe bit

stream of hiad P84 wHEH AL FecdULALNH &hd UAIA MBPS ALY rd Mg mode
is reproduced at a 17x speed.' Fig. 30C shows an output
pattern of a playback signal sent from the rotary head 26a
when data recorded in the 8.33 Mbps recording mode is
reproduced at a 16.5X speed. Fig. 30D shows an output
pattern of a playback signal sent from the rotary head 28a
when data recorded in the 6.25 Mbps recording mode is
reproduced at an 18x speed.

Fig. 30E shows data produced by synthesizing playback
signals sent from the rotary head 26a for two rotations of
the rotafy drum 25 when data recorded in the 12.5 Mbps
recording mode is reproduced at a 17x speed. Fig. 30F shows
data'produced by synthesizing playback signals sent from the
rotary head 26a for two rotations of the rotary drum 25 when
data recorded in the 8.33 Mbps recording mode is reproduced
at a 16.5x speed. Fig. 30G shows data produced by
synthesizing playback signals sent from the rotary head 26a
for two rotations of the rotary drum 25 when data recorded
in the 6.25 Mbps recording mode is reproduced at an 18x
.speed. As will be seen from Figs. 30E to 30G, if the travel
speed of the magnetic tape is set as mentioned above, data
for all sync block addresses on one track can be reproduced
by synthesizing data recorded in any recording mode and
acquired by the rotary head 26a during two scanning periods
(data to be reproduced do not have the same track address).

In general, for reproducing data recorded in the 12.5
Mbps recording mode, the tape travel speed should be set to
a +(2#N+1)x speed. However, when special playback data is _
produced and recorded in predetermined areas on the magnetic
tape as described previously, if the number of repetitions
(number of tracks) of the special'playback data is M
(tracks) (according to the recording format of the first
embodiment, M equals to seventeen. For 4x speed playback
data, M equals to one), since the special playback data is
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extracting 18x playback data. 7a denotes an EOB appendi fp Tend §yEdr £:Q QBEE
appending an EOB (End of Bl ock) code to the end of each OCT bl mgkiQ QEB D
speed pl ayback data. 7b denotes an EOB appending circuit
EOB code to the end of each DCT bl ock of the 18x speed pl aybgggsiata. Fig.
3 is a block diagram show ng an exanple of the 4x speed data generator 14.
The 4x speed data generator 14 and 18x speed data generator 15 have the
same circuit configuration, and the detail ed description of the 18x speed
dat a generﬁtaduééd}/\bbl stylmrnefs;irzﬁnlgg detial ][a@dl.uirla‘af e:;ry]g:nme HOBAT3 m%dignot es
an input t or .input o eader or mat i.on ransport header
sequegce hgéﬁe ur&Pét&V@ ﬁ@ﬁ&@ﬁngaﬁﬁfﬁﬁ§ﬁ’iﬁ@,N&H@@N § % rom t he
header anaflgtermifedaise ddeitt itdvealcondfidrimmt 2o 2+NollUdM¥® ds satlsfled.
The condition (2#N+1) means that the rotary head 28a scans a

trace with the azimuth thereof being opposite to that of the
trace which the rotary head 26a scanned one rotation of the
rotary drum before. Accordingly, data that has not been
reproduced because of the azimuth effect during the previous
scan can be reproduced (See Fig. 27). N denotes a positive
integer. '

Similarly, for reproducing data recorded in the 8.33
Mbps recording mode, the tape travel speed should be set to
a +(3#N+3/2)x speed. However, when special playback data is
produced and recorded in predetermined areas on the magnetic
tape as mentioned above, if the number of repetitions (the
number of tracks) of special playback data is M (according
to the recording format of the first embodiment, M equals to
eleven), since the special playback data is produced by
synthesizing the data acquired by the rotary head 26a during
two scanning periods, an N value should be determined so
that the condition 2#(3#N+3/2)<M*3 is satisfied. The
condition (3#N+3/2) means that the rotary head 26a scans a
trace with the azimuth being opposite to that of the trace _
which the rotary head 26a scanned one rotation of the rotary
drum before (See Fig. 23). N denotes a positive integer.

Similarly, for reproducing data recorded in the 6.25
Mbps recording mode, the tape travel speed should be set to
a +(4#«N+2)x speed. However, when special playback data is
produced and recorded in predetermined areas on the magnetic
tape as mentioned above, when the number of repetitions (the
number of tracks) of the special playback data is M
(according to the recording format of the first embodiment,
M equals to nine), since the special playback data is
produced by synthesizing data acquired by the rotary head
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guanti zation table. 41 denotes an input termnal for in uhﬂg Fﬁx SpeEd

pl ayback data fromthe special playback data generator 2; lengts B%FN
transport header nodifying circuit for nodifying a transpert_he dﬁ‘

t hrough the input termnal 40 and outputting a resultant tra 3 header
43 denotes a header appending circuit for appending, to the giﬂgieed

pl ayback data produced by the special playback data generator 12, header

i nformati on of a sequence header, picture header, and the Iike having been

Pt b Ehau&ﬁi%ert%n@&%q{ “jgoé’aé‘hw% ke neec?qgfgto ecode By o o

(quanti zation t e I nformation an the 4x speed

pl ayback déekermimedesor ddad Jda sromdd tdioe Ax( 4edt+ DMk ishpatisfied.
seri al -t 0- pakalkbald 1aqBwe (S« 2N rdi Dithay rdRNHod iy yedd edieaskdns a

appendlng trace with the azimuth being opposite to that of the trace
which the rotary head 26a scanned one rotation of the rotary

drum before (See Fig. 29). N denotes a positive integer.

In general, according to a recording system in which
the magnetic tape is fed at a 1/K speed (K being an integer
of not less than one) of a tape travel speed for the
standard mode, and data is recorded once on the magnetic
tape every K rotations of the rotary drum, when fast
rplayback is performed while conducting speed control aloné,
the tape travel speed should be set to a +K#(N+1/2)x speed.
However, when special playback data is produced and recorded
in predetermined areas on the magnetic tépe as mentioned
above, when the number of repetitions (the number of
tracks) of the special playback data is M, since the special
playback data is produced by synthesizing data acquired by
the rotary head during two scanning periods, an N value
.should be determined so that the condition 2#{K#(N+1/2)}<M#*K
is satisfied. The condition K#(N+1/2) means that the rotary
head 26 scans a trace with the azimuth thereof being
opposite to that of the trace which the rotary head scanned
one rotation of the rotary drum before. Here, N denotes an
integer.

In consideration of what has been described above, fast
playback in which 18x speed playback data recorded in 12.5,
8.33, or 8.25 Mbps recording mode (data recorded in areas A0
to A4)_is reproduced will be described. Fig. 27 shows the
scanning traces followed by the rotary head 26a when data
recorded in the 12.5 Mbps recording mode is reproduced frqm
the magnetic tape at a 17x speed. As shown in Fig. 20, in
any recording mode other than the 25 Mbps recording mode,
only the travel speed of the magnetic tape is controlled and
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circuit 43 to produce data in which one byte is conposed ,fﬂgggngrbit&;sggq
for collecting 184 bytes of data, to 20 construct the :ata pﬁEﬁL&bED

transport packets. 45 denotes a transport header appendi Bg=eitetH

appendi ng a transport header fed by the transport header nDdlﬁgég C|rcuit
42, to each transport packet fed fromthe packeting circuit 4 |g 41is a
bIock di agram showi ng an exanple of the record data controller In the
drawi ng, reference nuneral 50 denotes an input term nal for |nput of a

recording Gae pidde fSPMASEréCdly | @Rk i 251 19 Ko € CloiteSlled. As
illustrated, when data is recorded in the 12.5 Mbps
recording mode, 18x speed playback data is recorded in areas
A0 to A4 in cycles of 8.5 track formats. When the magnetic
tape is made to travel at the 17x speed, a playback signal
shown in Fig. 30B is acquired. Fig. 30E shows a synthetic
signal produced by synthesizing playback signals, which is
depicted in Fig. 30B and acquired during two rotations of
the rotary drum 25. Assuming that data which are not
smaller than -6 dB can be acquired as in the prior art, data
for all the sync blocks can be reproduced. This means that
the whole data recorded in areas A0 to A4 can be reproduced.
Fig. 28 and Figs. 30C and 30F show the case of the 8.33 Mbps
fecording mode (16.5x playback speed), and Fig. 29 and Figs.
30D and 30G show the case of the 6.25 Mbps recording mode
(18x playback speed). As illustrated, in either case, all
the data (sync blocks) recorded in areas A0 to A4 can be
reproduced.

When data is recorded in the 25 Mbps recording mode,
tracking in fast playback can be applied at an ITI However,
for 18x speed playback, for example, the tracking phase of a
rotary head may be detected and controlled either in one of
special playback data recording areas or in a plurality of
special playback data recording areas. For 4x speed
playback, the tracking phase of the rofary head 27a may be
detected and controlled at a given position on an adjacent
track A. Moreover; it may be so arranged that rough
adjustment of the tracking phase is made at the ITI areas,'
and fine adjustment is made at the special playback areas.
This tfacking control method is effective especially in
compatible playback (playback by means of a device
compatible with the device used for recording).

- Next, the operations of the playback system in normal
playback mode will be described. The'signal reproduced from

52 ,,.—/
et Has Been Reilaced

\\ll\\\\ (1T



51, 52,53, and 54 denote output term nals for output of MHBISHKT NdSsEEN
control signals. 55 denotes a recording node setting cirffuit ReEF.sekb Ng a
recording node for the digital VIR on the basis of recor
i nformation received through the input termnal 50. 56 denotpsg®yrecording
timng generator for outputting a control signal used to generate a control
signal, such as a timng signal and the like, to the data synthesizer 20,
error-correction encoder 22, and digital nodul ators 23a and 23b, and

out putti ng thae magrediing tapd riyt Hignatarseheads 2fa dnd 28 ddmgthveé record

data on m%@gﬁtgﬁ(ﬁ%&&&bf%ﬁ&&% dng ﬁ‘i&ﬂiél@?aﬁn@fiﬁffé(}?s 68 ard g6potes

a speci al a codi'ng ariount setth? circuit outputting a

-codi ng anoamcf/c,t&ﬁnr dupnlgied s cthe dlishtall dempina nuirlafandr 6 bBs
The output of the playback amplifier 60a is also supplied to

the capstan motor controller 29. The digital demodulators
6la and 61b detect data in the input playback data, converts
it into playback digital data, and then digitally
demodulates it. An ID signal appended to the start of each
sync block data is detected by the digital demodulators 61la
and 61b. The playback digital data digitally demodulated by
the digital demodulators 6la and 61b is supplied to the
fifth memory 62. In the fifth memory 62, the playback
digital data for one .track is collected to structure an

error-correcting code block shown in Figs. 10A and 10B.

When structuring of the error-correcting code block shown in
Figs. 10A ahd 10B is completed, the error-correction decoder
63 uses the Cl1l check code and C2 check code to correct or
detect errors occurring during playback.

The playback digital data whose errors have been
corrected by the error-correction decoder 63 is read from
the.fifth memory 62 and supplied to the sixth memory 64 and
seventh memory 65. At this time, special playback data (4x
speed playback data and 18x speed playback data) reproduced
from the special playback data recording areas are supplied
to the seventh memory 865, while playback digital data for

" normal playback is supplied to the sixth memory 64.

The ID signals detected by the digital demodulators 6la
and 61b are supplied to the recording mode detector 67. The
recording mode detector 87 identifies the recording mode, in
which data has been recorded, from the reproduced ID
signals. The playback system controller 68 identifies the
playback mode set for the digital VIR on the basis of the
mode signal received through the input terminal 69. When
the input mode signal indicates the normal playback mode,
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ki nds of special playback data according to a recording @ngﬂ‘?ﬁﬁﬁ==='
fromthe recording node setting circuit 55. Fig. 5is a R ﬁqéﬂ%ﬁ%BEEN
showi ng an exanpl e of the data synthesizer 20. In the d ' r nce
nuneral s 121, 122, and 123 denote input termnals for input ofsgdgta from
the first nenory 13 second nmenory 16, and third nmenory 17, respectively.
124 denotes an input termnal for input of a sync bl ock |nfornation si gnal
for generating a recording format which is different for each of the
recordi ng thdeplawback isysdepconftramhliere 68 Gupg ldaisa ac ariffeaidrare 19. 126

denotes a L?gﬂ'&& Qﬁ?e“ci’}e' 191G 1SH brade U Ao SC Ui S O B the
pr edefi ned

drum motor controller 27, and supplies tape travel speed

information to the capstan motor controller 29 according to
the result of the identification of the recording mode
separated from the ID signals.

The switch 66 selects the output of the sixth memory 64
for normal playback according to the select information sent
from the playback system controller 68. During the data
reading, header information H1 and H2 is deleted from normal
playback data stored in the sixth memory 64 according to the
sync block format shown in Fig. 13B, whereby transport
packets areée restored and then supplied to the switch 66.

The normal playback data sent from the sixth memory 64 is
thus supplied via the switch 66, and output through the
output terminal 70.

Next, the operations of the servo system in normal
playback mode will be described. The playback system
controller 68 supplies tape travel speed information for the
capstan motor 30, to the capstan motor controller 29
according to the detected recording mode sent from the
recording mode detector 67, and outputs a signal which
indicates whether the phase of the rotary drum 25 should be
controlled, according to the detected recording mode.
(Needless to say, when data recorded in each recording mode
is reproduced in normal playback mode, phase control is
needed.) The reference signal for.the rotation phase of the
rotary drum 25, sent from the playback system controlier 68
is supplied to the drum motor controller 27. The drum motor
controller 27 controls the drum motor éccording to the
reference signal and.the rotation phase information
concerning the rotary heads 26a and 26b which is sent from
the drum motor 28, so that the drum motor is rotated at 9000
rpm. The drum motor 28 is driven by a driving voltage
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21 recording nodes. 127 denotes a format generating ci
controlling the format generating circuit 126 accordi ng
informati on signal. 128 denotes an output term nal fortsatpH
the fourth menory 121. Fig. 6A shows an exanple of the Iocat|
rotary heads 26a and 26b on the rotary drum 25 in the digital

recording a nulti-rate bit stream Fig. 6B shows the scanning traces
foll owed by the rotary heads 26a and 26b when the digital VTR having the
rotary headpplidedt ¢ aheS/drwm imdthirg.cowdriod 1eyed 7.0 ne@rxdaﬁéaﬁaarprpﬁwet I C

tape. 10 B8 bhistotHRSIIRE 28 S50 il Ea ' on HTHA WBLIES o

the drum motor controller 27. During playback, the rotation
phase information of the rotary drum 25 is supplied from the
drum motor controller 27 to the capstan motor controller 29.

The capstan motor controller 29 controls the capstan
motor according to the rotation phase information concerning
the rotary drum 25, the recording mode, the tape travel
speed information, the playback signal sent from the
playback amplifier 60a, and the rotation information
concerning the capstan motor (travel speed information
concerning magnetic tape) which is output from the capstan
motor 30. The travel speeds of magnetic tape for the
respective record modes are shown in Fig. 7. That is, when
the travel speed for the 25 Mbps recording mode is assumed
to be 1, it is 1/2 for the 12.5 Mbps recording mode, 1/3 for
the 8.33 Mbps recording mode, and 1/4 for the 6.25 Mbps
recording mode. In normal playback mode, the capstan motor
controller 29 controls the travel speed of magnetic tape so
that the travel speed will be as mentioned above for the
specific recording mode. The capstan motor controller 29
also performs phase control, by detecting the rotation phase
of the rotary drum 25 based on the rotation phase
information of the rotary drum 25 and the ATF information
recorded in the ITI areas. The rotation information
concerning the capstan motor is supplied'frém the capstan
motor 30 to the capstan motor controller 29.

Next, the operations for fast playback will be
described. The signal intermittently reproduced from the
magnetic tape by the rotary heads 26a and 26b on the drum 25
is amplified by the playback amplifiers 60a and 60b and
supplied to the digital demodulators 6la and 61b. The
outputs of the playback amplif;ers 60a and 60b are also
supplied to the capstan motor controller 29. The digital
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tape while the rotary drum 25 shown in Fig. 6Ais rotate @MBQQQQ:JQ
Wien the rotary heads 26a and 26b are used to record dat S BEE
26a and 26b that are nmutually adjacent as shown in Fig.

magneti c tape substantially concurrently. Fig. 7 shows recordigggrodes' of
the digital VIR for recording a nulti-rate bit streamin accordance wth
the first enbodinent. The first enbodinent wll be described on the
assunption that the digital VIR have four recordi ng nodes; 25 Mps, 12.5
Mops, 8. 33démpsulatdre Bavepsl réddordd teg okt i gshe SApgux 80 &fioack he

hon? v USRS o) LSRR SRR B ABOSR YR TR g
digitally demodulates it. An ID signal appended to the
start of each sync block is detected by the digital
demodulators 6la and 61b. The playback digital data
digitally demodulated by the digital demodulators 6la and
61b is supplied to the fifth memory 62. In the fast
playback mode, for example, as shown in Figs. 30B to 30D,
data is intermittently reproduced from each track by the
rotary heads 26a and 26b. It is therefore impossible to
collect data for one track and structure an error-correcting
code block shown in Figs. 10A and 10B. In the fast playback
mode, therefore, error correction using the C2 check code is
not carried out. '

When the data is supplied to the fifth memory 62, the
ID signals sent from the digital demodulators 6la and 61b
are checked to recognize the fast piayback data recording
areas, and the special playback data alone is temporarily
stored in the fifth memory 62. In the first embodiment, in
the fast playback mode in which data recorded in area BO is
reproduced, the data sent from the playback amplifier 60b
and digital demodulator 61b is used to perform various kinds
of controls. In the fast playback mode in which data
recorded in areas A0 to A4 is reproduced, the data sent from
the playback amplifier 60a and digital demodulator 6la is
used to perform various kinds of controls.

- The error correction using the Cl1 check code applied at
the error correction decodef 63 to the special playback data
stored in the fifth memory 62 in units df one sync block, to .
correct and detect errors that have occurred during fast
playback. The data whose errors have been corrected by the
error-correction decoder 63 is read suéceesively from the
fifth memory 62 and supplied to the seventh memory 65. The
output of the fifth memory 62 is also supplied to the sixth
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timng signal generator 56 in the respective recording
10B show configuration of error- correcting codes that ar
vi deo signal and audi o signal and defined under the SD st
standards stipulate that the error-correcting codes are conppﬁajvof a (85,
77, 9) Reed-Solonpn code as appended to a video signal in a recording
direction (Cl check code) and a 22. (149, 138, 12) Reed- Sol onon code
appended in a vertical direction (C2 check code). The error-correcting
codes memory 64. However, no data 1s written in fast playback

mode.

In accordance with the track number and sync block
number which are extracted from the ID information as well
as the header information H1 and H2 which are appended to
the input special playback data as shown in Figs. 13A and
13B, the reproduced special playback data is stored at
predefined addresses within the seventh memory 65. The
storage area in the seventh memory 85 for- storing one frame
of special playback data is determined on the basis of the
recording mode signal sent from the recording mode detector
67. The special playback data stored in the seventh memory
65 according to the sync block format shown in Fig. 13B is
read in units of five sync blocks during data reading, and
even after header information H1 and H2 are deleted, the
special playback data is supplied to the_switch 66 in the
form of transport packets. The special playback data sent
from the seventh memory 65 is output through the output
terminal 70 via the switch 66.

. Next, the operations of the servo system during the
fast playback will be described. The ID signals detected by.
the digital demodulators 6la and 61b are supplied to the '
recording mode detector 67. The recording mode detector 67
detects the recording mode of the data, on the basis of the
reproduced'ID signals. The playback system controller 68
identifies the playback mode set for the digital VTR on the
basis of the mode signal received through the input terminal
69. When the input mode signal indicates a fast playback
mode, the playback system controller 68 supplies the switch
66 with-a control signal which indicates that the output of
the seventh memory 65 should be selected, and outputs
various control signals to the servo system.

A method for controlling the servo system during fast
playback using the data stored in the area BO will be
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appended to an audi o signal are conposed of a (85, 77, 9) Rﬁﬁﬁsﬁglonn@BEEN
code, simlar to that for the video signal, appended a r ordlngpdncggtlon

(Cl check code), and a (14, 9, 6) Reed- Sol omon code appe r—the

vertical direction (C3 check code). Fig. 11 shows a structuquggpne sync
bl ock according to the SD standards. The SD standards stipul ate that data
in a sync block is, as showmn in Fig. 11, 90 bytes long. The five |eading
bytes are assigned to a sync pattern and ID signal, while the eight
trailing b;a‘eeerabedasmllgmed tAss ahasemiarecbqnfeeﬁtdmmodm (f@]stchﬂczi@-ma)de)

E[ gnd;rzd:hﬁyicgorag%%r %[O(r)lg or@t ngte q‘ %%&irn}fgﬂé)q%];]gé&%a?i% recordl ng
vi deo dat aresotdgfos ®@tdr the travel speed of magnetic tape and the
rotation phase of the rotary drum 25 are controlled. The
playback system controller 68 supplies the drum motor
controller 27 with a reference signal used to control the
rotation phase of the rotary drum 25, and supplies the
capstan motor controller 29 with tape travel speed
information on the basis of the 1dent1fied recording mode
extracted from the ID signals.

The drum motor controller 27 controls the drum motor
according to the reference signal and the rotation phases of
the rotary heads 26a and 26b which is supplied from the drum
motor 28, so as to rotate the drum motor at 9000 rpm. The
drum motor 28 is driven by a driving voltage applied by the
drum motor controller 27. The rotation phase of the rotary
drum 25 is supplied from the drum motor 28 to the drum motor
controller 27. During playback, the rotation phase
information of the rotary drum 25 is supplied from the drum
motor controller 27 to the capstan motor controller 29.

On the basis of the rotation phase information of the
rotary drum 25, recording mode, tape travel speed
information, playback signal sent from the playback
amplifier 60b, and rotation information of the capstan motor
(magnetic tape travel speed information) which is supplied
from the capstan motor 30, the capstan motor controller 29

. controls the eapstan motor. In the first embodiment, the
-phase_control is.achieved through tracking control to
maximize the playback output at the center of the B0 area on
fhe magnetic tape, on the basis of the rotation phase .
information of the rotary drum sent from the drum motor
controller 27. The capstan motor controller 29 controls the
travel speed of the magnetic tape in conformity with the
tape travel speed information, and also controls the
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149 sync bl ocks, as shown in Fig. 12 (or 10). O the 1
three sync bl ocks are used as a VAUX data recordi ng arsg
bl ocks are used as an error- correcting code recording |
code). One sync block is 90 bytes long, as shown in Fig. 11.,5gHe five
| eadi ng bytes are assigned to a sync pattern and ID signal, anésthe ei ght
trailing bytes are assigned to an error- correcting code ((ClL check code).
Data that can be recorded in one sync block is therefore 77 bytes | ong.
Fim?)sOI 13A a8dat3Bns bn\ezs@"@sfmthlel eVt alryr rmm:u'krzsaqeprtdwmn\fdetm dd&mfjiib"idt
enbodi nent _. Fi A t.ran rt pac Qnt |ne an | npu |
stream.(or 88?3)9 élgg i'f@g éﬁlc?v%lga % g’cr? &nbl %5' é’srecorded on
magneti c tapeordAnBimogmnedﬂﬂr@G@mwearmhﬁmuQMthdmnﬂmu the 4x speed
playback. The phase control may be effected by detecting

16 Bl ockpeey |
LQV%B Sync-

the rotation phase using the ATF information recorded in the
ITI areas. The rotation information of the capstan motor 30
is supplied from the capstan motor 30 to. the capstan motor
controller 29. '

Next, the operations of the servo system during 18x
speed fast playback in which data recorded in the 25 Mbps
recording mode is reproduced from the magnetic tape will be
described. Description will be made of the operations of
the servo system during the 18x speed playback in which data
recorded in the 25 Mbps recording mode is reproduced from
areas A0 to A4. As shown in Fig. 26, in the 25 Mbps
recording mode,'record data is arranged so that the rotation
phase of the rotary drum 25 can be controlled by detecting
the tracking phase error in an ITI area.

For sufficiently raising the playback data rate of the
special playback data during the 18x speed playback, the
special playback data is arranged along the scanning traces
of the rotary head 26a. As shown in Fig. 20, the data rate
during the 8.5x speed playback in which the fast playback
can be performed merely by confrolling the travel speed of
the tape is about half the the data rate in a mode in which
both the travel speed of magnetic tape and the rotation
phase are controlled. Especially, in the standard recording
mode with a high recording data rate, it is supposed that
the data amount of intra picture data per frame is larger
than that with other data rates. That is, in the case of
the standard recording mode, the data rate of the fast
playback data must be sufficiently higher than that in other
recording modes. For this reason, the first eﬁbodiment
adopts a recording format according to which the recording
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terminal 1 contains a digital video signal, digital audio {sirgragt:=and s geeN
digital data concerning the video and audio signals. The|digitgErsigBals .

and data are transmtted in the formof a transport packet =
13A. Each 23 packet is conposed of a header of .four byteﬁt @pp and a
data part of 184 bytes |long. According to the first enbodi ne a bit

streamis detected in units of a transport packet. Two detected transport
packets are transfornmed into a record data bl ock conposed of five sync

bl ocks (a gyBasblreek ther Falht, paayda@W ' data area arranged along the
scanning traces of the rotary head 26a in the fast playback,
at least in the standard recording mode.

The method of controlling the servo system during the
fast playback using the 18x speed playback data recorded in
the 25 Mbps recording mode will 'be described below. As
described previously, during the 18x speed playback, both
the travel speed of the magnetic tape and the rotation phase
of the rotary drum 25 are contrelled, Accordingly, the
playback system controller 68 supplies a-reference signal
for the rotation phase of the rotary drum 25 to the drum
motor controller 27, and supplies the capstan motor
controller 29 with tape travel epeed information on the
basis of the result of the identification of the recording
mode extracted from the ID signal.

The drum motor controller 27 controls the drum motor 28
according to the reference signal and the rotation phase
information of the rotary heads 26a and 26b sent from the
drum motor 28, so as to cause the drum motor to rotate at
9000 rpm. The drum motor 28 is driven by a driving voltage
applied by the drum motor controller 27. The rotation phase
of the rotary drum 25 is supplied from the drum motor 28 to
the drum moor controller 27. During playback, the rotation
phase information of the rotary drum 25 is output from the
drum motor controller 27 to the capstan motor controller 29.

The capstan motor controller 29 controls the capstan
motor according to the rotation phase information of the
rotary drum 25, recording mode, tape travel speed
information, playback signal sent from the-playback
amplifier 60a, and rotation information of the capstan motor
(magnetic tape travel speed information) which is sent from
the capstan motor 30. In the phase control in the case of
the 25 Mbps recording mode in the first embodiment, an ITIL
area oh the magnetic tape is detected according to the
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in Fig. 13B, and then recorded. In Fig. 13B. Hl denotes .ﬁ#$gumg¢gdq%§
and H2 denotes a second header. The header Hl is identifjlca 'Q}fdatéi’ EEN |
i ndicating a sync bl ock nunber anong the five sync bl ock L-5v52 § n

each sync block contains data of 77 bytes long as shown in Figsg3d%). The
header H2 is identification data, such as the one indicating video data or
audi o data. A sync byte appended to the start of each transport header may
not be recorded. However, the description is continued on the assunption
t hat t he whaltatiim pasacinfoemapbon pfickke¢ retarroddem. wkigh 14 sbowts the

nunber s of CKS,y ui 0 S f ast
pl ayback sd@%ﬂf 'é% %gﬁﬁhﬁﬁg?pﬁ%gnggg%fggigﬁaegﬁ€néggg% ggcﬁ%ﬁ?ﬁgﬂﬁn % S
r epr oduced sammhemhgget tiee t BBE #hed aseng| theacihepteacking phase error

is detected. The capstan motor controller 29 controls the
travel speed of the magnetic tape according to the tape
travel speed information, and also detects and controls the
rotation phase of the rotary drum 25 in the manner described
above. The rotation information of the capstan motor 30 is
supplied from the capstan motor 30 to the capstan motor
controller 29.

Described next is the operations of the servo system
dﬁring the fast playback using the 18x speed playback data
recorded in a recording mode other than 25 Mbps recording
mode is reproduced from the magnetic tape. Figs. 27 to 29
show the scanning traces of the rotary head 26a in
respective recording modes. In fast playback of data having
been recorded in areas A0 to A4 in a recording mode other
than the 25 Mbps recording mode, the rotation phase of the
rotary drum 25 is not controlled, but only the travel speed
of the magnetic tape 1s controlled (The manner of
syntheéizing the special playback data is achieved by using
data acquired during two scanning periods of the rotary head
26a, as described previously. See Figs.'30A to 30G).

The method of controlling the servo system during the
fast playback using the 18x speed playback data reéorded in
a recording mode other than the 25 Mbps recording mode will
be described below. The playback system controller 68
supplies a reference signal for the rotation phase of the
rotary drum 25 to the drum motor controller 27, and also
supplies the capstan motor controller 29 with the tape
travel speed information on the basis of the result of
identification of the recording mode separated from the ID
signals. |

The drum motor controller 27 controls the drum motor 28
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be reproduced fromone track at each playback speed by 'f;h5f$
heads each having a width of 10 microneters (note that h tra A% e
the SD standards is 10 micronmeters). Calculation was conductggasn the
assunption that the nunber of sync bl ocks per track (equivalent to
180[err]) is 186 and the parts of the playback signal whose output |evels
is equal to or higher than -6 dB are acquired, as in the prior art. Fig. 15
shows an exagprdifg 2o eder ¢efericpcrnisiighalihanid nthke ewtadioantphasks

Il lustrated, .recording areas _f.or the hi a hegr.ei naf.t r r 0 as
nor mal p|a§B£8Em8£§8? 58&°§5@&%§itﬁﬁa38§€%53§F§h%e?§?d?%8-2%§h§h§f29§é%ined
r epeat edl ysentcycbas the fdrum modoks 28 ,Hsoeiasaftiverot@teh thet drum motor

at 9000 rpm. The drum motor 28 is driven by a driving

Nunerical values in Fig. 14 represent nunbers of sync b&gb@gewpgse,aq@ﬁag n
& g '

voltage applied by the drum motor controller 27. The
rotation phase of the rotary drum 25 is supplied from the
drum mdtor 28 to the drum motor controller 27.

The capstan motor controller 29 controls the capstan
motor 30 according to the recording mode, tape travel speed
information, reference signal sent from the playback system
controller 68, and rotation information concerning the
capstan motor (magnetic tape travel speed information) which
is sent from the capstah motor 30. The reference signal
sent from the playback system controller 68 may be identical
to the one for controlling the drum motor 28. The reference
signal is used to determine a tape travel speed for the
purpose of controlling the travel speed of magnetic tape.
The rotation information concerning the capstan motor 30 is
supplied from the capstan motor 30 to the capstan motor
controller 29. ) _ _

Because the digital VTR in the first embodiment has the
aforesaid configuration, signals with different recording
rate can be recorded according to the same recording format
(track format). Accordingly, the input data can be recorded
.efficient at a plurality of recording rates without
enlarging or complicating the circuitry of the recording
system. Moreover, the playback data rate of the special
playback data for the respective fast playback speeds can be
set sufficiently high, and it is possible to improve the
playback picture quality in the fast playback. Because the
number of repetitions of each special pléyback data is
altered depending on a fecording mode, the special playback
data can be recorded efficiently in each recording mode, and'
the playback data rate of the special playback data can be

62

" ‘This Sheet Has Been Re’p

L I



24 of four tracks is called a track format. Fig. 16 sho Hi;ng aLra
of data in cycles of four tracks (data in the track fornfits

15, on magnetic tape in the 25 Mps recording node. Fig
arrangenment of data in track formats shown in Fig. 15, onlnnmgggﬁ tape In
the 12.5 Mips recording node. Fig. 18 shows the arrangenent of data in
track formats shown in Fig. 15 in the 8.33 Mips recording node. Fig. 19
shows the arrangenent of data in track formats shown in Fig. 15 in the 6.25

Mops recor diaigedodend [theamuadfi tisheoft ec gridi thgr enocgsrodueed rdanking ttiei s 10
fast playback can be improved. '

When the data recorded in each recording mode is
reproduced during fast playback, the operations of the servo
system can be'simplified as described previously (for
example, in special playback in which 4x speed playback data
is reproduced, tracking is controlled so as to maximize the
playback output at area B0 with any of the recording modes.

. With all the recording modes other than the 25 Mbps
recording mode, only the tape travel control of the magnetic
tape is performed when the fast playback from areas A0 to A4
is performed in the fast playback, ). Because the same
track format is used in common between the recording modes,
the circuitry o
of a playback system can be scaled down drastically.

In the first embodiment, in order to sufficiently raise
the playback data rate of special playback data, the special
playback data recording areas are positioned along the.
scanning traces of the rotary heads 28 ih standard recording
mode. In the standard recording mode with a high recording
rate, the amount of data of the intra-picture data per one
frame is expected to be larger than in other recording
modes. That is, it is necessary to make the playback data
rate during the fast playback in the standard recording mode

" to be sufficiently higher than in other recording modes, in
order to ensure the playback picture Quality in the fast
playback. In the first embodiment, therefore, the special
playback data recording areas, at least in the standard
recording mode, are positioned along the scanning traces of
the rotary heads 26 during the fast playback. This makes it
possible to arrange the special playback data with a maximum
efficiency, raise the playback data rate in the fast
playback, and improve the playback picture quality in the
fast playback.
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m croneters, conformng to the SD standards. However, th%!and?SHE L cEBACKS 1
are dlfferent bet ween recording formats because of the dif s ape-

travel speed. Fig. 20 shows the fast playback speeds, the nunber of
repetitions of special playback data, servo system control nefdwsgts for fast
pl ayback,- and data rates for fast playback in relation to areas A0 to A4
and BO and respective recording nodes in the first enbodinment. |In the
first enbodi ment, the nunber of repetitions of special playback data
recorded in spedmnala figyiik VER afdxeqv:mﬁmrﬁg ehstasiml la b;ﬁagﬂéffﬂf etdpe

2 data 1 eoBPEEng SFeth I AT PR Qi ATUPRES JP% oy Wian T © O

mul ti-rateldagnal tapd thrawids@rdsst dfelldl titeesiddmt el the Standard
mode, when the fast playback is performed as described
previously by controlling only the speed, the tape travel
speed should be set to a +K#(N+1/2)x speed. However, when
the special playback data is generated and recorded in
predetermined areas on the magnetic tape as described
previously, since the special playback data is structured by
synthesizing data acquired during two scanning periods of
the rotary heads, the value N is determined so that the
condition 2#{K#(N+1/2)}<M#*K is satisfied, where number of
repetitions (number of tracks) of special playback data is
M.. The condition K#(N+1/2) means that after the rotary drum
makes one rotation, the rotary head scans a trace of an
opposite azimuth. The condition 2#{K#(N+1/2)} is determined
from the relationship between the number of repetitions and
the maximum tape speed as described previously in
conjunction with the prior art. Incidentally, N denotes a
positive integer.

In the first embodiment, the rotary drum 25 is
controlled to be rotated at 9000 rpm during the special
playback at any recording mode. This however should not be
taken as a limitation. The rotating speed of the drum may
be varied slightly in order to match the speeds of the
rotary head 26a and 26b and the magnetic tape in special
playback mode to each other. Even in this case, when the
travel speed of thé magnetic tape is set substantially to a
* K*(N#l/Z)x speed, similar effects are obtained.
Specifically, when the rotating speed of the drum is set to
a (1+r/R)x speed, the tape travel speed is set substantially
to a + (r+R)/R#K«#(N+1/2)Xx speed. Under this condition, the
rotary head 26a scans the traces shown in Figs. 27 to 29,
and the aforesaid effects are obtained. 1In the above
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previously, a digital VTR according to this first enbodi mgntHgfdigrrs HARSIBEEN
recordi ng nodes; 25 Mops recordi ng node (hereinafter referred tarasﬁhra )

"standard recordi ng node"), 12.5 Mops recordi ng node (her &= eF—FefFerred
to as "(1/2)x speed recording node), 8.33 Mips recording: nndgsggﬁrelnafter
referred to as (1/3)x speed recordi ng node), and 6.25 Mops reécordi ng node
(hereinafter referred to as (1/4)x speed recording node). Referring to
Fig. 6A, the rotary heads 26a and 26b are juxtaposed and attached to the

rotary drugm@édiaaﬁtrmgﬂet e staBealyBatRUAS BURFLRBEAbYY b3QUHRANli R ound

the only the travel speed of the magnetic tape, so that the fast
playback speed may have a small deviation, and similar
effects are obtained if the tape travel speed is set to be
+K#(N+1/2)x times the speed during recording.

In the first embodiment, the tape travel speed for the

12.5 Mbps recording mode is a 17x speed. But this does not
impose a limitation. As long as the above condition is met,
tﬁe tape travel speed may be a 15x speed, 13x speed or the
like. Likewise, the tape travel speed for the 8.33 Mbps
recording mode is not limited to the 16.5x speed. As long
as the above condition is met, similar effects are obtained
with a 13.5x speed, 10.5x speed or the like. Likewise, the
tape travel speed for the 6.25 Mbps recording mode is not
limited to the 18x speed. As long as the above is met,
'similar effects are obtained with 14x speed, 10x speed, or
the like. . .

. In the first embodiment, the recording format shown in
Fig. 15 is adopted. This however does not impose a
limitation. In a digital signal recording device, playback
device, or recording/playback device (for example, a digital
YTR or digital disk player) having a recording format for
recording the special playback data extracted from the input
data in predefined areas on the recording media, by altering
the number of repetitions of the special playback data
depending on the recording mode, while using the identical
recording format, the special playback data for the fast
playback can be recorded efficiently, and the playback data
rate of the special playback data in .the fast playback can
be improved, and the playback picture quality of the fast
playback can be improved. ' _

The record data is not limited to the ATV signal or DVB
signal. In Japan in which a video signal is compressed
according to the MPEG2 recommendations, ISDB signal or a
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rotary drum25. :'In the first enbodiment, the rotary drum #5THIS SHE-YeRNRBEEN
9000 rpm (fixed) irrespective of the recording node. First|j| the BEangxep
recordi ng node (25 Mops recording node) will. be described 4
reference to Fig. 8A. In the standard recordi ng node, the magmgigc tape is
driven at a standard nagnetic tape travel speed-stipulated under the SD
standards. As illustrated, the record signals for two channels are
recorded on the magnetic tape substantially sinultaneously by neans of the
23 o;‘ ary heagsgnaa abdpiélss@‘dglaybcmﬁahigonoofthfehMPEmalryecd’th(iﬁefs gy

B). Fig.,32 regor di t net.i | n the
st andard rggoFggﬁgﬁﬁgde.%%an?%g %ﬁ%&P%%%ts&%e?%agg%pg?%h%ﬁgﬁf%ﬁpﬁ%#r].

Det ai | s of thheer esbowdi iy Friack 29atinedmdiing 43cand 18x speeds. Similar

effects are obtained if the special playback data recording

areas and the fast playback speed are set in conformity with
the playback speed required of the digital signal
recording/playback device, and the input data is recorded
according to the identical track format.

For recording data transmitted in the form of transport
packets represented by the MPEG2 recommendations in a
digital VTR represented by the SD standards, two transport
packets are transformed into five sync blocks, according to
the first embodiment. This however does not impose a
limitation. It may be so arranged that m input transport
packets are transformed into n sync blocks (m and n
represent a positive integer), in forming the sync block
formats. When the data in the sync block formats obtained
by the conversion is recorded on a recording medium, if the
recording format on the recording medium is so configured
that the n sync blocks of data is arranged on the same
track, the data in the form of the transport packets can be
efficiently converted into sync block formats. Because n |
sync blocks of data are completed within the same track,
when the data in the sync block formats is converted into
data in the transport packets, the groups of n sync block
formats can be easily separated from each other by using the
track information, such as the track identification signal,
and the sync block number. Moreover, it is not necessary to
record the identification signals of the n sync blocks, and
the data recording region can be effectively utilized.
Furthermore, the length of the one sync block is not limited
to the one shown in Fig. 11.

The .positions 6f the 4x speed playback data recording
areas and 18x speed playback data recording areas, and the
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described later. Simlarly, the (1/2)x speed recordi ng nodge /
recordi ng node) will be described briefly. The rotary dr n?ééﬁﬁgggﬁgggﬁEﬁw

9000 rpmin the sane manner as in the standard recording

SA——

-magnetic tape travel speed is however a half that in the stang*ﬂ,recording
node. |If the data were recorded every rotation of the rotary drum 25 in
the sanme way as in the standard recordi ng node, since the magnetic tape
travel speed is half, the data recorded previously by the rotary head 26b
woul g be oxamberkt of hhel g cast are had 136A tedThics tho see@ssa- itdal t r ack
pitch is 10

Phe (1 2) xPEREdavpader aime hshet ng ars, SRk TRk ek 15y oY Ty oy

heads 26a &adf2él.r edor dheatfd reft tembodiment, the fast playback speed
for reproducing the data recorded in the 25 Mbps recording
mode (standard mode) is set to a 4x speed or 18x speed.
This does not impose limitation. Similar effects can be
attained with other multiple speed when the special playback
data recording areas are disposed on the traces of the
scanning of the rotary heads 26a and 26b. When the data is
recorded according to the recording format of the first
embodiment in the 25 Mbps recording mode, a higher fast
playback speed may set to a 8.5x speed, and the fast
playback may then be performed by controlling only the
travel speed of the tape. ‘

" In the first embodiment, the 25 Mbps recording mode is
regarded as the standard recording mode. Alternatively, the
50 Mbps recording mode or 12.5 Mbps recording mode may be
regarded as the standard recording mode, and yet if the same
track format is used in common for various recording mode,
and only the the number of repetitions of'the special
rlayback data is varied depending on the recording mode, the
special playback data can be recorded efficiently and the
picture quality of the fast playback picture in the
respective reéording mode can be improved satisfactorily.

In the first embodiment, description is made of a
digital VTR having four recording modes, i.e., the standard,
(1/2)x, (1/3)x, and (1/4)x recording modes as shown in Fig.
7. This does not impose a limitation. Similar effects are
‘attained with a digital VTR or digital disk player having
ohly twd or three'of the above recording modes. The
recording modes are not limited to the above four kinds of
recording modes. Similar effects are attained when, in a
digital signal recording/playback device, the travel speed
of the recording medium (the head moving speed in the case
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recording signals of the two channels, and the data for o eﬁgg ﬁq&ﬁ?dhiN
of the two channels is recorded substantially concurrently on @Fqgggg i C
tape every two rotations (see Fig. 6B). Next, the (1/3)x -

. mode (8.33 Mps recording nmode) will be described. The rotarygghem 25 is
REPLACEMENT SHEET 26 driven at 9000 rpmin the sane manner as in the
standard recordi ng node. However, the magnetic tape travel speed is 1/3 of
that in the standard recording mode. |If data were
of a digital video disk player) during playback is

controlled at the above speeds (that is, a substantially +
K+ (N+1/2)x speed or Substantially + (r+R)/R+#K#»(N+1/2)x
speed) . |

Second Embodiment

A recording system in a digital VTR in the second
embodiment has the same configuration as the one shown in
Figs. 1 to 5, and the descriptions of the recording system
of the first embodiment is applicable without any change.
The description of the locations of the rotary heads on the
rotary drum, the method of recording a multi-rate bit stream
(recording modes and timings of recording a bit stream in
the recording modes), coding configurations of error-
correcting codes, the configuration of the sync blocks, the
recording format-conforming to the SD standards for
recording the data on one track, and the sync block format,
which wére made with reference to Figs. 6A to 15, is also
applicable to the second embodiment. However, the special
playback data generator 12 in the second embodiment is
designed to produce not only the special playback data to be
recorded in the 25 Mbps recording mode and reproduced at the
4x and 18x speeds but also the special playback data to be
recorded in the 12.5 Mbps recording mode and reproduced at
the 8x and 36x speeds, the one to be recorded in the 8.33
Mbps recording mode and reproduced at the 12x and 54x _
speeds, and the one to be recorded in the 6.25 Mbps
recording mode and reproduced at 16x and 72x speeds.

Fig. 31 shows the numbers of sync blocks per track
which can be acquired at respective fast playback speeds
when data recorded in respective record modes is reproduced
from magnetic tape by fast playback. In the same way as in
Fig. 14, numerical values shown in Fig. 31 indicate the
numbers of sync blocks per track which can be reproduced at
respective playback speeds when special playback is
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recorded every rotation of the rotary drum25 in the sa mﬁgfg%:jq L@?EEN
standard recordi ng node, since the magnetic tape travel glpeed pgf;Aa Q
that in the standard recordi ng node, previously-recorded

overwitten by the rotary heads 26a and 26b. 1In (1/3)x speedlgggﬁrdlng
node, therefore, as shown in Fig. 8C, the rotary heads 26a and 26b record
the recording signals of the two channels, and the data for one track. for
each of the two channels. is recorded on the magnetic tape substantially
concurr ent perdoamead hrsamg' atcmeimnsheﬁds Heviaigiray wiirdith 2&5F (1Ske g(a|6:3) A
Next, the d di,. ng e) w e
descri bed. (ty‘?hw ﬁlq:gc(rily El%f 2 cffieﬁ'vfaﬁlezzit (JJT‘(?é%aCn%Q({% t heﬁgs)éairre manner. as
in the st an@anecrm@dor\mlngpmﬂme bmml,cullraeterhg?mtﬁlm tegrunp bieh thatd is

the number of sync blocks per track (corresponding to 180°)

is 188 and part of the playback signal whose output levels
exceeds -6 dB is obtained, in the same manner as in the
prior art.

In the second embodiment, the recording format is

'altered for each recording mode, so as to improve the
efficiency during fast playback, depending on the four
" recording modes described above. |

The recording format enabling data recorded in the
standard recording mode to be reproduced at 4x and 18x
speeds is as shown in Fig. 15.

Description will be made of the recording format in
each recording mode in the second embodiment. Fig. 32 shows
the arrangement on the magnetic tape of the data with a
four-track period (data of one track format) shown in Fig.
15, in the standard recording'mode. Fig. 33 shows the
scanning traces followed by a rotary head when data recorded
in the standard recording mode according.to the recording
format shown in Fig. 32 is reproduced at a 4x speed. Fig.
34 shows the scanning traces followed by a rotary head when
data recorded in the standard recording mode according to
the recording format shown in Fig. 32 is reproduced at an
18x speed. |

The (1/2)Xx recording mode meaﬁs that data recorded in
this mode is reproduced at half the tape speed at which data
recorded in the standard recording mode is reproduced. The
(1/3)xX recording mode means that data feéorded in this mode
is reproduced at one third of the tape speed at which data
recorded in the standard recording mode is reproduced. The
(1/4)x recording mode means that data recorded in this mode
is reproduced at one fourth the tape speed at which data
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1/4 of that in the standard recording node. |f data welleTHECSHTE-6Y BEEN
rotation of the rotary drum25 in the sane way as in thg stan8EBPUACEBoOr di n
node, since the magnetic tape travel speed is 1/4 of tha
recordi ng node, previously-recorded data would be overwitten 4 he rotary
heads 26a and 26b. In (1/4)x speed recordi ng node, therefore as shown in
Fig. 8D, the rotary heads 26a and 26b record recording signals of the two
channel s and the data for one track for each of the two channels are

recorded opetBpdBRING! ithel ARANTRHL @«ebbeldlmgc fBder 18Nty rei@ced.ourre
rotations ordln fornats

f the rotary dru xt, the
in the recg?ﬁ?nﬁeﬁﬂﬂa§ |ﬁntEbefﬂ&???§n5g8PFSRPQWPPﬂebe(&éggﬁ H@@QI¢ ng
conj unct i omo#et hoki ¢3/434 trecd@dingnmblde fiel repirddudedCaitptivdite ,t Rthrideicks

times, or four times a set speed, respectively, the scanning

traces will be about the same as the scanning traces
followed when data recorded in the standard recording mode.
is reproduced at the set speed.

Fig. 35 shows the scanning traces followed by the
rotary head 26b when data recorded in the (1/4)x recording
mode according to the recording format shown in Fig. 32 is
reproduced at a 16x (4 x 4) speed. Fig. 36 shows the
scanning traces followed by the rotary head 26a when data
recorded in the (1/4)x recording mode according to the
recording format shown in Fig. 32 is reproduced at a 72x (18
X 4) speed. As shown in Figs. 35 and 36, compared with the
case in which the data recorded in the standard recording
mode according to the recording format shown in Fig. 32 is
reproduced at 4x and 18x speeds (shown in Figs. 33 and 34),
the scanning traces of the rotar& heads 26a and 26b slightly
deviate. As a result, the rotary heads 26a and 28b cannot
produce all the fast playback data through one trace. The
deviations of the rotary heads 28a and 26b are attributable
to the fact that the inclination angles of tracks are varied
depending on the tape travel speed. _

Where data recorded in each recording mode according to
the recording format shown in Fig. 32 is reproduced in a
fast playback mode, the number of times the same fast
playback data is repeatedly recorded must be increased and
the entirety of the playback data is reproduced by two or
more traces. As a result, the playback data rate decreases.
Where the number of times the same fast playback data is
repeatedly recorded is not increased, it is necessary to
lower the set speed to reproduce all the fast playback data.
As a result, the playback data rate decreases (specific

i
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e Tracks —————
recorded by the rotary head 26b are called B tracks. i IS BHEET HAS BEEN

recorded by the -rotary head 26a are called A tracks, mhll
denotes a first track recorded by 27 the rotary head ZEa of RERIAGED A

T2 denotes a second track recorded by the rotary head 26b of g¢hgafiel B. Tt
denotes a third track recorded by the rotary head 26a of channel A T4 -
denotes a fourth track recorded by the rotary head 26b of channel B. In
the first enbodinment, data is recorded on the magnetic tape in units (track
format s) Ofplfa?ﬂfadl{adiekﬁacmeﬁwﬁmOﬁetdnesérisédtbaf@mth tracks. fO0, f1,

and f2 In the second embodiment, the recording format suitable
for each of the recording mode is generated so that all the
fast playback data is reproduced through one head trace, at
twice the speed for normal recording mode if the data is
recorded in the (1/2)x recofding mode, at three times the
speed for normal recording mode if the data is recorded in
the (1/3)x recording mode, and at four times the speed for
normal recording mode if the data is recorded in the (1/4)x
recording mode, without decreasing the playback rate of the
data recorded according to the recording format for the
standard recording mode.

Examples of recording formats for the respective

_ recording modes will next be described. Fig. 37 shows a
track format for the (1/2)x recording mode. This track
format permits 8x (4 x 2) speed playback and 36x (18 x 2)
speed playback. Fig. 38 shows a track format for the (1/3)x
recording mode. This track format permits 12x (4 x 3) speed
playback and 54x (18 x 3) speed playback. Fig. 39 shows a
track fofmat for the (1/4)x recording mode. This track
format permits 18x (4 x 4) speed playback and 72x (18 x 4)
speed playback. In the second embodiment, one track format
is formed of four tracks in all the recording modes, and the
normal playback data and the special playback data are
recorded on the magnetic tape by repeatedly recording the

~above track format. Discrimination between tracks A and B,
tracks T1 to T4, and pilot signals f0 to f2 are identical to
those described in conjunction with Fig. 15. 1In each
reéording mode, the track pitch is 10 zm as stipulated
under the SD standards. However, the inclination angles of
the tracks differ in each of the recording modes because of
the difference in the tape travel speed.

In Fig. 15, A0 to A4 indicate the positions of areas on

the magnetic tape for recording the 18x speed playback data
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set forth under the tracks in Fig. 15 indicate the kindsijofuBidrat vHBEEN
recorded on the tracks as reference signals for use in t-ackinagpcmmﬁml
during playback. - In the first enbodi nent, the normal pl
speci al playback data are recorded in a V|deo area conposed(j53$m 135 sync
bl ocks, excluding the C2 check code and VAUX data recording areas within
the video area. Referring to Fig. 15, AOto A4 denote positions of the 18x
speed pl ayback data recording areas on magnetic tape. Each of the 18x speed
pl ayback dahathecertadindgrat asesqrildng mdte .| s Hacre oy theblidok sdeamtdy.  Five
18x speed r r 1nad gacks
(T1 and T3?&g¥$%%lk % dgfe;c%lrlfsai?%c%;%%} |a(r'{ﬁ‘)aﬁ-'gjfas{k egﬁqngaﬁﬁegsnaénenﬁr&?%rence
numer al . wide. Five 18x speed playback data recording areas are,

illustrated, positioned on each A track (Tl or T3). The
same data is recorded in areas bearing the same reference
numeral (A0 to A4). _

Similarly, BO in Fig. 15 indicates the position of an
area on the magnetic tape for recording 4x speed playback

data in the standard recording mode. The 4x speed playback
data recording area BO is 25 sync blocks wide. One 4x speed
playback data recording area is, as illustrated, positioned
on each track T2.

In Fig. 37, A20 to A24 indicate the positions of the
recording areas on'magnetic tape for recording the 36x speed
playback data in the (1/2)x recording mode. Each of the 36x
speed playback data recording areas (A20 to A24) is five
sync blocks wide. Five 36x speed playback data recording
areas are, as illustrated, positioned on each track A (Tl or
T3). The same data is recorded in areas bearing the same
reference numeral (A20 to A24). _ |

In Fig. 37, B20 indicates the position of an area on
the magnetic tape for recording the 8x speed playback data
in the (1/2)x recording mode. The 8x speed playback data
recording area B20 is 25 sync blocks wide. One 8x speed
playback data recording area is, as illustrated, positioned
on each track T2.

In Fig. 38, A30 to A34 indicate the positions of areas
for recording the 54x speed playback data in the (1/3)x
recording mode. Each of the 54x speed playback data
recording areas (A30 to A34) is five sync blocks wide. Five
54x speed playback data recording areas are, as illustrated,
positioned on each track A (Tl or T3). The same data is
recorded in areas bearing the same reference numeral (each
of A30 to A34).
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BO denotes a position of a 4x speed pl ayback data record| nﬁﬂg a- oh
magnetic tape. . The 4x speed playback data recording areg 2&:
long. The 4x speed pl ayback data recording area is defi
on a track T2 as illustrated. The nunbers of sync bl ocks all to the
data recording areas are detérm ned on the basis of the data shown in Fig.
14. As wll be seen fromFig. 14, 62 sync blocks of the data recorded in
the 25 Mops recordi ng node can be obtained fromone track during the 4x

speed pl ayback. 142#1gyn@ggh! esis ialiilhecdattae poeidadni Bt ha Ja%e‘a Maps
recordlng de can ?3 obt ai n d during the 3ﬁgsg§ed %Iaybai b syne
bl ocks of Fam?§88 &d ‘PR St 8r8r§§° D8 kb, di2k speed play ek A ,
in the (1/3)x recording mode. The 12x speed playback data
recording area B30 is 25 sync blocks wide. One 12x speed
playback data recording area is, as illustrated, positioned

he-
"Bﬁtéﬁ‘

L .0 ) 0 i
. e-t—at—OHNe-—1-OCal-1—O

on each track T2.

In Fig. 39, A40 to A44 indicate the positions of areas
on the magnetic tape in for recording the 72x speed playback
data in the (1/4)x recording mode. Each 72x speed playback
data fecording area is fivé sync blocks wide. Five 72x
speed playback data recording areas are, as illustrated,
positioned on each track A (Tl or T3). The same data is
‘recorded in areas bearing the same reference numeral (A40 to
A44). _
In Fig. 39, B40 indicate the position of an area on the
magnetic tape for recording the 16x speed playback data in
the (1/4)x recording mode. The 16x speed playback data
recording area B40 is 25 sync blocks wide. One 16x speed
playback data recording area is, as illustrated, positioned
on each track T2.

"The numbers of sync blocks allotted to the data
recording areas are determined on the basis of the data
shown in Fig. 31. As will be seen from Fig. 31, it is
possible to acquire 62 sync blocks of data recorded in the
standard recording mode from one track during 4x speed
playback. Similarly, 53.14 sync blocks of data recorded in
the (1/2)x recbrding mode can be acquired track during the
8x speed playback. 50.73 sync blocks of data recorded in
the (1/3)x recording mode can be acquired during 12x speed
playback. 49.6 sync blocks of data recorded in the (1/4)x
recording mode can be acquired during 16x speed playback.
10.94 sync blocks of data recorded in the standard recording
mode can be acquired from one track during 18x speed
playback. Similarly, 10.863 sync blocks of data recorded in
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28 node is obtained during the 6x speed playback. 106 s 'qymgggg§rggskﬁ%

data recorded in the 6.25 Mops recordi ng node can be obt gl ned tgpLRgebhe 3X

speed pl ayback. (The BO area should therefore be not nor
bl ocks.) During the 18x speed pl ayback, 10.9 sync bl ocks ca_&g&pbtained

per track. (Each of A0 to A4 areas should therefore be not re than 10.9
sync blocks.) Fig. 15 shows how data is arranged on magnetic tape for the
respective special playback speeds. (During the 17x speed playback of data

recorded i ghkhq1¥2)% MRSrdEGH @oHe MREE bd he i d shaathd Abagkead data

r.ecorded Igltagr%a%k?f?’ I\lmop.ssarsecs%'rn%l rllagio@dse’ofargicziittaherelc%xrdsepdeei% the (1/3)x
recording mode can be acquired during 54x speed playback. -
10.48 sync biocks of data recorded in the (1/4)x recording
mode can be acquired during 72x speed playback. The data
arrangement on the magnetic tape configured for each of the
special playback speeds, in consideration of the above is
shown in Figs. 15, 37, 38, and 39. _

As mentioned above, data is recorded on the magnetic
tape by repeating the track format shown in Fig. 15 in the
standard recording mode, the track format shown in Fig. 37
in the (1/2)x recording mode, the track format shown in Fig.
38 in the (1/3)X recording mode, or the track format shown
in Fig. 39 in the (1/4)x recording mode. The recording
formats for the respective recording modes will be described
below. _

_ Fig. 32 shows the recording format of the second
embodiment for the standard recording mode. As shown in
Fig. 32, the track formats shown in Fig. 15 are repeatedly
recorded. When the data is recorded in the standard
recording mode, the data recorded in area BO in Fig. 15 is
reproduced in the 4x speed fast playback, and the data
recorded in areas A0 to A4 is reproduced in the 18x speed

- playback mode. As for areas B0, the same special playback
data is recorded repeatedly for two track formats. As for
areas A0 to A4, the same special playback data is recorded
repeatedly for nine track formats. Accordingly, as for the
data in the area B0, the same data is, as shown in Fig. 32,
recorded twice in cycles of eight tracks. As for the data
in the areas A0 to A4, the same data is recorded eighteen
times in cycles of 36 tracks. The same special playback
data is recorded in areas A0 to A4 and BO shaded with the
same patterns. ' '

Fig. 40 shows the recording format of the second
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pl ayback of data recorded in the 6.25 Mps recording nod & N
control alone is executed, and phase control is not, as %§§¥i@% %EF
according to the first embodi ment. The nunbers of sync b ocks

%ﬁrdlng

t hese' recordi ng nodes are not counted in allocating the data.r

areas. How to obtain the speci al playback data recorded in ﬁﬁg respective
recordi ng nodes will be described in detail when the playback systemis
expl ained.) The data is recorded on the nmagnetic tape by repeatedly

recording Lhoalfeks! ERRnsNN2)R Felording FaRe! cORGILRGMEONREA .07 the

respective recor des wi Il néxt be descri ows a
recordi ng 46rnﬁheoFr9ﬁK fPF@PteﬁBSHPnéﬁtFﬂgr ?ﬁe1§5rﬁ69§dﬁécord|ng node.

According #&péhi€edly. When data is recorded in the (1/2)x recording
.mode, data recorded in area B20 is reproduced in the 8x
speed.fast playback, and data recorded in areas A20 to A24
is reproduced in the 36x speed fast playback. As shown in
Fig. 40, as for area B20, the same special playback data is
recorded repeatedly for two track formats. As for areas A20
to A24, the same data is recorded repeatedly for nine track
formats. Accordingly, as for the data in the area B20, the
same data is, as shown in Fig. 40, recorded twice in cycles
of eight tracks. As for the data in the areas A20 to A24,
the same data is recorded eighteen times in cycles of 36
traeks. The same special playback data is recorded in areas
A20 to A24 and B20 shaded with the same patterns.

Fig. 41 shows the recording format of the second
embodiment for the (1/3)x recording mode. As shown'in Fig.
41, the track format shown in Fig. 38 is recorded
repeatedly. When the data is recorded in the (1/3)x
recording mode, data recorded in area BO ‘in Fig. 38 is
reproduced in the 12x speed fast playback, and the data
recorded in areas A30 to A34 is reproduced in the 54x speed
fast playback. As shown in Fig.'41, as for area B30, the
same special playback data is recorded repeatedly for two
track formats. As for areas A30 to A34, the same data is
recorded repeatedly for nine track formats. Accordingly, as
for the data in the area B30, the same data is recorded
twice in cycles of eight tracks. As for the data in the
areas A30 to A34, the same data is recorded eighteen times
in cycles of 36 tracks. The same special playback data 1is
recorded in areas A30 to A34 and B30 shaded with the same
patterns.

Fig. 42 shows the recording format of the second
embodiment for the (1/4)x recording mode. As shown in Fig.
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first enbodi nent, when data is recorded in the 25 Mps ré¢c
speed pl ayback is performed using information in BO area eRtE§§g§§P€€N
in AO to A4 areas is reproduced in the 18x speed fast pl &back

this case, as shown in Fig. 20, the sane speci al playback dag%fé%recorded
in BO area repeatedly for two track formats. |In areas AO to t he sane

data is recorded repeatedly for nine track formats. In other words, as for
the data in the area BO, the sane data is recorded twice in cycles of eight

29 tracks. 42As the' traiddlornadt ¥RAHh AQ Fa M 3d N8 SYBRRIR 1S
repeatedly. When the data is recorded in the (1/4)x
" recording mode, data recorded in area B40 in Fig. 39 is

reproduced in the 16x speed fast playback, and the data
recorded in areas A40 to A44 is reproduced in the 72x speed
fast playback. As shown in Fig. 42, as for area B40, the
same special playback data is recorded rebeatedly for two
track formats. As for areas A40 to A44, the same data is
recorded repeatedly for nine track formats. Accordingly, as
for the data in the area B40, the same data is recorded
twice in cycles of eight tracks. As for the data in the
areas A40 to A44, the same data is recorded eighteen times
in cycles of 38 tracks. The same special playback data is
recorded in areas A40 to A44 and B40 shaded with the same
patterns. |

According to the data arrangement (recording format)
using the track format shown ih Fig. 15, when data is
recbrded in the standard recording mode, the rotary heads
26a and 26b scan ITI and subcode areas on the magnetic tape
during both the 4x and 18x speed playback. (The details
will be described in conjunction with a playback system
later.) 1In the special playback mode, therefore, tracking
can be controlled at an ITI area using pilot signals f0, f1,
and f2. Moreover, additional information such as time
information and item-of-music information recorded in the
subcode area can be reproduced. When data is recorded in .
the (1/2)x recording mode, and reproduced at a 8x or 36x |
speed, or recorded in the (1/3)x recording mode, and
reproduced at a 12x or 54x speed, and recorded in the (1/4)x
recording mode; and reproduced at a 16X or 72X speed, the
data recorded in the subcode area can be reproduced.

Next, the operations of the recording system will be
described with reference to Figs. 1 to 42. A transport
packet received through the input terminal 1 is supplied to
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recorded eighteen tines in cycles of 36 tracks. In Fig égs E
speci al playback data is recorded in areas A0 to A4 and}iBO Shggedsdt % %%
sanme patterns. When data is recorded in the 25 Mps rec@eding

systemthat will be described |ater controls the travel speedsg#3sthe
magneti c tape and the phases of rotary heads so as to achi eve fast

pl ayback. The data in the areas AOto A4 can be reproduced al so at a 8. 5x
speed. In this case, the servo systemcontrols only the travel speed of

t he magnet ithet hpad@%eanlﬁilgzeiﬂ)lo Lifdewits menféiry. 187, shalvgater ecordi ng for mat
of the fir | 2. or, f] rst
enbodi nent. ihwﬁﬁ%giggn%i reee orgescli ﬁ’h’\éﬁ’ﬁ%a{l‘%& ag}oaq%érgggglrodl ng J% 4

speed playbagnspgréfh@@ﬂ@d Jda m@-ﬂm@uuﬁ&n&nﬂnqnt|nacket analyzes the

transport header, extracts a program association table (PAT)

and'program map table (PMT) from the transport packet, and
detects the PID of the program to be recorded by the digital
VITR. The PID information is supplied to the first memory 13
and rate identifying circuit 18.

The header analyzer 10 extracts a transport packet
containing the video data, which represents the program to
be recorded, on the basis of the detected PID. The header
analyzer 10 then analyzes the data in the extracted
transport packet, extracts header information, such as a
sequenbe header, picture header, and slice header, and
extracts intra picture data from the transport packet on the
basis bf the header information. At this time, the header
information and additional information appended to the
header information are separated from the intra picture data
is separated.

The sequence header is header information provided in a
bit stream serving as a video signal. The sequence header
contains MPEG1 or MPEG2 identification information, an
aspect ratio of a picture, and picture data transmission

| rate information. The picture header is a header appended
to the start of each frame or field, and indicates the start
of each frame. The picture header also contains a mode
signal indicating a coding mode and a quantization table.
According to the MPEG2 recommendations, when one frame or
field of data is transmitted, being diviﬁed into a plurality
of slices. The slice header indicates the start of each
slice (For details on the headers, refer to the draft of the
MPEG2 recommendations). '

The header information detected and the additional
information acébmpanying the header information (for
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the area BO. 17x-speed playback is effected using the i 5HH%§H%ETHASBEEN‘]
areas AO to A4. As shown in Fig. 20, special playback d r e BEPHAGEDN ,
area BO is different between fromone track format to another. 1Tn areas A
to A4, the same special playback data is recorded repeatedly 4 Qﬁg .5 track
formats. Accordingly, as for the areas BO the sane speci al ayback dat a
Is recorded in cycles of four tracks. As for the areas A0 to A4, the sane
data is recorded repeatedly seventeen tines in cycles of 34 tracks. The

same speci akaﬂbi)ébaqhaﬁ%tﬁalt&orneq;%d@d inFo#nddd o0 de vA% trd tﬁot&i@ded with
the sane patterns in_Fi

datag is recorded in_the 12
recordi ng Hﬁﬁ@eraagéﬂyﬁ%§yépeﬁFFhéPgﬁlﬁﬁdbé°dé Pﬁ€@1ﬁ§ﬁeﬁobéﬁi]6£% t he
travel speedneotrthe magnetirett mpmoxyd 13he 4xhapewdofdattiac generator 14,
18x speed data generator 15, and rate identifying circuit

18. The intra picture data extracted by the header analyzer
10 is supplied to'the parallel-to-serial converter 11.

The rate identifying circuit 18 extracts transport
packets of a program to be recorded from transport packets
received through the input terminal 1 according to the PID
which is input from the header analyzer 10. The rate
identifying circuit 18 then analyzZes header information
appended_tolvideo data, audio data, and digital data
concerning the video and audio data and contained in the
extracted transport packet, detects transmission rates of
respective data, and outputs a data rate of the program
recording to the record data controller 19. The
transmission rate of the video data alone may be detected
concurrently with the header analysis of the video data
performed by the header analyzer 10. _

The recording data rate of the program detected by the
rate identifying circuit 18 is supplied to the record data
controller 19. The operations of the record data controller
19 will be described in conjunction with Fig. 4. The
recording data rate received through the input terminal 50
is supplied to the recording mode setting circuit 55, and a
recording mode optimal for recording the program is selected
from among four kinds of recording modes, and then output.
For example, when the data rate for recording of data
representing the program is 5.5 Mbps, the (1/4)x recording
mode (6.25 Mbps recording mode) is selected. When the data
rate is 9.0 Mbps, the (1/2)x recording mpdé (12.5 Mbps
recording mode) is selected. _

The output of the recording mode setting circuit 55 is
supplied to the recording timing signal generator 586,
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pl ayback, the servo systemcontrols only the travel speed

rotary heads so as to achieve the 4x speed playback. For ﬂhwggx,ggpgﬂ@ BEEN
tape (See Fig. 20). Fig. 18 shows a recording format of t st

enbodi mrent for the 8.33 Mips recording node. 1In the first 1 ACEMENT
SHEET 30 enbodi nent, when data is recorded in the 8.33 Mips recordi ng node,
a 6x speed playback is perforned using the information in area B0, and

16. 5x speed playback is performed using the information in areas A0 to A4.

As shown i%ﬂ@é&afﬂﬁléfﬁﬁck data coding amount setting circuit 57, and
‘servo system reference signal generator 58. The servo
system reference signal generator 58 generates a reference
signal, tape travel speed Information, track identification
signal (information representing a track number and the
frequency information of the pilot signals for the 4-track
period). 1In the second embodiment, the rotating speed of
the rotary drum 25 is 9000 rpm in any of the recording
modes. In response to a recording mode signal, the special
playback data coding amount setting circuit 57 supplies the
special playback data generator 12, second memory 16, and
third memory 17 with coding amount control information
concerning the special playback data, which is to be
recorded in areas BO and A0 to A4 (See Fig. 15) in the
standard recording mode, areas B20 and A20 to A24 (See Fig.
37) in the (1/2)x recording mode, areas B30 and A30 to A34
(See Fig. 38) in the (1/3)X recording mode, or areas B40 and
A40 to A44 (See Fig. 39) in the (1/4)x recording mode.

The recording timing signal generator 56 generates
various control signals on the basis of a selected recordlng
mode and a reference signal for controlling the rotation
‘phase of the rotary drum 25 and sent from the servo system
reference signal generator 58. Details will be described
later.

The intra picture data (hereinafter referred to as
intra-frame) detected by the header analyzer 10 (the
following description relates to the case where data encoded
frame by frame is recorded) 1s converted at the parallel-to-
serial converter 11 into bit stream data of one bit. The
bit stream data of the intra frame obtained by the
conversion into the serial data of one bit is supplied to
"the special playback data generator 12.

Next, the operations-of the special playback data
generator 12 will be described with reference to Fig. 2.
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speci al playback data recorded in area BO is different fro uue track

format to another. |In areas AO to A4, the sane speci al plg; 'ggigﬂé BEEN
recorded repeatedly for 5.5 track formats. Accordingly, for B 4

BO, the sane special playback data is recorded in cycles of fqggsatmracks as
shown in Fig. 18, As for the areas AO to A4, the sane data is recorded
repeatedly el even tines in cycles of 22 tracks. The sane special playback
data is recorded in areas AO to A4 and BO shaded with the sanme patterns in
Fig. 18. Wehctaeedabmpressdéoonr dedfonmtihe 803$hbeEEGecoedomgendaalamsservo
System thals gl vbe BPSEELREIchatRe ERANGPLEn! MRCLERKEk (BRORE-AL e ¢

magnetic tape and ases 0 e rotary $S6 as to achieve the 6x
speed fast %$a9@§bk0ﬂbﬁebl°F8rthéiSbt5%1§6§ehypﬁé§B&cElxﬁﬂé servo system

(hereinafter referred to as a DCT block), quantizing the
data (hereinafter referred to as DCT coefficients) obtained
by the DCT, sequential reading of the DCT coefficients, from
the low-frequency components where the power spectrum is
concentrated, in a scanning sequence called a zig-zag

b

scanning sequence, and encoding the length of runs of
coefficlent "zero" (separating the run-length data and the
coefficient data). The data having been run-length encoded
is two-dimensional variable-length encoded, to thereby
reduce the transhission rate.

The serial data of'the intra picture having been input
through the input terminal 35 is supplied to the variable-
length decoder 4, data extractor 8a and data extractor 6b.
The variable—length decoder 4 applies variable-length
decoding to the input bit stream.. In the second embodiment,
the input bit stream is not completely decoded at the time
of the variable-length decoding, but only the run-length of
the variable-length codewords and the code length of the
variable-length codeﬁords are detected, and output,  to
reduce the size of the circuitry: However, it is also
possible to perform the variable-length decoding completely.
The counter 5 counts the number of the DCT coefficients
within one DCT block decoded on the basis of the run-length,
and supplies the result of counting to the data extractors
6a and 6b.

Description will now be made of the operations in each
of the standard recording mode (See Figs. 15 and 32), (1/2)x
recording mode (See Figs. 37 and 40), (1/3)x recording mode
(See Figs. 38 and 41), and (1/4)x recording mode (See Figs.
39 and 42). The operations in the standard recording mode
will first be described. In the standard recording mode,
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controls only the travel speed of the magnetic tape (See Hi GHISSHEETHHAS BEEN
shows a recording format of the first embodiment for the ¢. 25 MIEBLACED .
recording node. 1In the first enbodi ment, when data is re .

Mops recording node, the 8x speed playback is perforned usinggder
information in area BO, and the 18x speed playback is performed using the
information in areas AO to A4. As shown in Fig. 20, the special playback
data recorded in area BO is different fromone track format to anot her,

while, in &h@aﬁamat&xbnacudnaQ&n&xtnxnﬁsﬂvqﬁknuxﬂﬂdehgﬁhiébdewmrmgd
repeat ed| th)ﬁrsﬂt%ﬁirr%cktl{eor&ts%ee ﬁé@ Yaa 35 P h:re %%‘?(%tgrgnd

sane special playback data is record cycles o
as for ar edbepbasd spPt t he sane

coding amount control information (the number of DCT
coefficients to be transmitted) concerning the 4x speed
playback data (in the second embodiment, a signél to be
recorded in area BO is referred to as "4x speed playback
data" for convenience' sake and a signal to be recorded in
areas A0 to A4 1is referred to as "18x speed playback data”
for convenience' sake), which is received from the special
playback data coding amount setting circuit 57 through the
input terminai 36, and the the result of counting at counter
5. The number of the DCT coefficients obtained by decoding,
and output from the counter 5 is compared with the coding
amount control information input via the input terminal 36,
and the timing at which the data is extracted is controlled
such that the variable-length codeword up to the time point
when the coding amount control information is exceeded. The
demarcation of the variable-length codeword is detected by
the code length information output frdm_the variable-length
decoder 4.

Similariy, the data extractor 6b extracts Variable—
length codewords constituting the 18x speed playback data on
the basis of the coding amount control information
concerning the 18x speed playback data and the information
sent from the counter 5 and variable-length decoder 4. An
EOB COde is appended to the end of each DCT block in the
extracted data by the EOB appending circuits 7a and 7b. The
resultant data is then output through the output terminals
37a and 37b, respectively. The start of each DCT block is
detected by the variable-length decoder 4 and supplied to
the counter 5 and data éxtractors 6a and 6b.

The number of DCT coefficients for which data is
extracted may'be the_same or different between different
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data is recorded repeatedly nine tinmes in cycles of eighte ﬁHkggﬁ
sane special playback data is recorded in areas 31 AO tjp AR LEEgé%@EN

shaded with the sanme patterns in Fig. 19. (Incidentally, i ‘“" S

enbodi ment, special playback data for ten transport packets |§5g§¢orded in
areas AO to A4, two transport packets in each of the areas AOto A4, in any
of the recording nodes). Wien the data is recorded in the 6.25 Mips
recordi ng node, a servo systemthat will be described later controls the
‘travel speeccadrdimg mephes | ar tpkt Hpite t dpephasesTiod fact that the

number of DCT coefficients is different from one recording
mode to another means that the number of DCT blocks to be
recorded in the special playback transport packét is
different from one recording mode to another. The number of
areas in which special playback data can be recorded is
limited as described previously. Assuming that each of the
special playback data recording areas for each special
playback.speed consists of the same number of sync blocks, a
larger number of DCT coefficients recorded per DCT block
becomes requires more special playback data recording afeas,
and results in a longer cycle of updating (hereinafter
referred to as refresh cycle) of the fast playback image
data during fast playback. The quality of the reproduced’
picture improves with increase in the number of DCT
coefficients transmitted. By contrast, when the number of
DCT coefficients recorded per DCT block decreases, the
amount of special playback data per frame becomes smaller,
and the number of special playback data recording areas that
are needed decreases. This results in a shorter refresh
cycle for a fast playback picture. However, since the
number of DCT coefficients recbrded is small, the-quality of
a reproduced picture is poor. The amount of data extracted
for each of the recording modes and each of the fast
playback speeds should be therefore determined through the
trade-off between the refresh cycle and picture quality.

The 4x speed playback data and 18x speed playback data
which are output from the special playback data generator 12
are suppliéd to the 4x speed data generator 14 and 18x speed
data generator 15 respectively. The sﬁbsequent processing
is the same between the different playback speeds (4x and
18x speeds). Only the manner of producing the 4x speed
playback data will therefore be described below. Fig. 3
will be used for the following description of the operations
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rotary heads so as to achieve the 8x speed pl ayback. Fopf ,
pl ayback, the servo systemcontrols only the travel spee( THISISHEETAgAREBEEN
tape. Operations in fast playback npdes will be describgd i n REPBACED N
conjunction with a playback systemlater (See Fig. 20). '
data arrangenent (recording format) of one track format shown in Fig. 15,
when the data is recorded in the 25 Mps recordi ng node, the rotary heads
26a and 26b -scan an I TI area and subcode area on the nagnetic tape at 4x
and 18x Sp%&?ﬂ:h(djelba}shﬂééld Idakﬁze g&mra'bﬁzﬁd 14t elr'll)hed zBasszdaalnT(}m pi | ot )
signals fO, f1, an tracki.ng cgn contr ed.at .t he areas in the
spgcial p|§§8§€ﬁﬁﬁ%a&% q%?%ﬁﬁﬁ (ﬁheéﬁﬁil%) Ip%%ﬁQﬁQKH QﬁP§9ﬁ§Eding tinme
i nf or mat i opazke tsusisdng tteransprt heddemuin formeri die amprotheedvdr bous he
subcode - header information (including additional information) sent

from the header analyzer 10 as well as the 4x speed playback
data sent from the special playback data generator 12. The
transport header modifying circuit 42 modifies the transport
header information received through the input terminal 40.

Specifically, the header information indicating the
continuity of transport packets, and provided in a transport
header of a transport packet carrying an intra picture is
rewritten according to the intra picture information sent
from the header analyzer 10. The header appending circuit
43 appends header information such as a sequence header,
picture header, and slice header which are detected by the
header analyzer 10, and information needﬁd to decode the
special playback data and provided in each header (for
example, a coding mode flag or quantization table
information), to the special playback bit stream sent from
the special playback data generator 12.

. The special playback data with header information
appended is subjected to parallel-to-serial conversion at
the packeting circuit 44 into data in which one byte
consists of eight bits: The eight-bit data resulting from
the serial-to-parallel conversion is partitioned into units
of 184 bytes, whereby data parts of transport packets are -
constructed. During the serial-to-parallel conversion, "0"
data 1s filled in front of each header information so that
each header information is fitted in 4 bytes. This is
because, each header information is formed of 32 bits, and
it is necessary that each header informafionlis formed of 4
bytes. '

Specifically, when header information extends over five
bytes, "0" data is filled in front of the header information
S
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areas. Data recorded in the subcode areas can be reprodu eﬁ-u@LEfHE”EQ‘ HAE BREN
speed pl ayback for reproducing data recorded in the 12.5 PS rREPLACES -
‘node, during the 16.5x speed playback for reproducing dat :

8.33 Mops recording node, or during the 18x speed pl ayback foisggproduci ng .
data recorded in the 6.25 Mips recordi ng node. Next, the operations of the
recordi ng systemw || be described using Figs. 1 to 20. Transport packets
received through the input-termnal 1 are supplied to the header analyzer
10, first mphatlZhartkdaddre intoimdtyion Ls reutted8in fider Newtles . an@hgzer

10 det ectsﬁ&r ansspo?lré hheeaa ler Saﬁcﬂec}mfrpf éﬂp&h{ rfé‘SMéncPé’"Cﬁeéﬁsng@l yzes the

transport
header information sent from the transport header modifying

circuit 42 to data of the transport packet of 184 bytes,
which is composed at the packeting circuit 44. The
resultant data is output from the transport header appending
circuit 45. Reading of the header information from the
transport header modifying circuit 42 is éffected on the -
basis of the timing signal output from the packeting circuit
44. The 4x speed playback data generator by the 4x speed
data generator 14 is supplied in the form of transport
packets to the second memory 16.

The manner of packeting the 4x speed playback data for
form transport packets has been described so far. The 18x
speed playback data is similarly processed. The 18x speed
playback data produced by the special playback data
generator 12 1s supplied to the 18x speed data generator 15.
In the 18x speed data generator 15, the header appending
circuit 43 appends headers and additional_information
according to the header information sent from the headef'
analyzer 10. Thereafter, the packeting circuit 44 performs
serial-to-parallel conversion as mentioned above, to form
the data part of the transport packets. The transport
header appending circuit 45 appends modified transport
headers sent from the transport header modifying circuit 42,
and the resultant data is output in the form of transport
packets to the third memdry 17.

The special playback transport packets sent from the 4x
speed data generator 14 and 18x speed data generator 15 are
supplied to the second memory 16 and third memory 17, :
respectively. At this time, in the second memory 18 and
third memory 17, the storage area for one frame of the
special playback data is set on the basis of the coding
amount information sent from the record data controller 19.

_d;_____________,_.
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3 2 separates a program associ ation table (PAT) and a pro'r LAbic
(PMI) fromthe transport packets, and detects a program | %%ﬂ#s BEEN
programto be recorded in the digital VIR. The PID infor on ?c*@&ﬁgblied

to the first menory 13 and rate identifying circuit 18. Basedjggsthe
detected PID, the header analyzer 10 extracts transport packets containing
the video data that represents the programto be recorded. The header

anal yzer 10 then analyzes data in the transport packets, and extracts
header i nf dmetheorsexarid asemo e glé nared helatied , ngnet yir £7 hetlder inpat sl i ce

header, a”%ﬂ@ﬁﬁﬁhﬁ%‘ﬂJ@kQF?qffei§%5¥gﬁii8nthérﬁﬁé&é&ﬁéﬁ%fbggﬁaskérage

extracted from
area. Thereafter, one frame or field of the special

playback data is structured. :

One frame of special playback data which is structured
in the second memory 16 and third memory 17 is read out, two
transport packets by two transport packets, in response to a
data request signal sent from the data synthesizer 20, and
converted into data of 5 sync blocks, - as shown in Fig. 13B,
and supplied to the data synthesizer 20. At this time,
header information H1l and H2 is appended as shown in Fig.
13B.

The transport packets received through the input
terminal 1 are supplied to and stored in the first memory
13. The data is read from the first memory 13 in response
to a control signal (data request signal) sent from the data
synthesizer 20. Every two transport packets of the data
having been input in transport packet units is converted
into data of 5 sync blocks, as shown in Fig. 13B. In the
same way as the special playback data, when the data of sync
block is output from the first memory 13, header information
H1 and H2 is appended data.

Tﬁe record data controller 19 forms recording formaté
in response to a control signal sent from the recording

- timing generator 56. The operations for producing the
recording formats will be described below. The recording
timing signal generator 56 supplies the data synthesizer 20
with a track identification signal for identifying a track
within a track format in which the special playback data is

 to be recorded, a track number and sync block information
signal for generating a recording format which differs
depending on the recording mode, on the basis of the
recording mode sent from the recording mode setting circuit

-656. In addition, the recording timing signal generator 586
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transport packets. At the same tine, the various header infQiS8HERR HAS BEEN
appended to the intra picture data and the additional inforgati orngl_m_p@y%a
to the header information are also extracted. The sequence

information provided in a bit stream serving as a video sigmﬁsiggd
contains identification information indicating either MPEGL or &, an

aspect ratio of the picture, and a transm ssion rate of the picture. The
pi cture header is a header appended to the start of each frane or field to

I ndi cate t gensisard deftseaadhdrztion dthddE il o Nle &Odyd e o688t i ng
e, "2l s S WG SIS /0T DL BR L |
di vi ded i nsdgaad] fioal icoptgfoldlingesthndatiatrion phase of the rotary drum
25 and sent from the servo system reference signal generator
58, and the recording mode. '

Figs. 9A to 9M shows control signals sent from the
recording timing signal generator 56 in respéctive recording
modes. Control signals sent from the recording timing
signal generator 56 will be described for the respective
recording modes. Fig. 9A shows a reference signal for
controlling the rotation phase of the rotary drum 25 and
sent from the servo system reference signal generator 58.
Fig. 9B shows a data generation start signal for the
standard recording mode. Fig. 9C shows a data recording
timing signal supplied to the recording amplifiers 24a and
24b in the standard recofding mode. Actually, the recording
timing signal supplied to the recording amplifier 24b lags
behind the recording riming signal supplied to the recording
amplifier 24a by a time corresponding to the distance
between the rotary heads (normally, about five sync blocks).
Fig. 9D shows the timing of recording data of each channel
in the standard recording mode. As illustrated, in the
standard recording mode, the respective control signals are
provided every rotation of the rotary drum 25, and data is
recorded on the magnetic tape.

Fig. 9E shows a data generation start signal for the
(1/2)x recording mode. Fig. 9F shows a data recording
timing signal supplied to the recording amplifiers 24a and
24b in the (1/2)x recording mode. Fig. 9G shows the timing
of recording data of‘each.channel'in the (1/2)x recording
mode. As illustrated, in the (1/2)x recording mode, the
control signals are provided every two rotations of the
rotary drum 25, and data is recorded on magnetic tape.

Fig. 9H shows a data generation start signal for the

R
eet Has Been RTlaced

" i

86



transmtted. The slice header therefore indicates the stgfty
slice. (For details of the -headers, refer to the draft of {fhe A
recommendat i ons). The header information and the acconpanyil
informati on (for exanple, quantization table infornation) detfgg by the
header anal yzer 10 are supplied to the parallel-to-serial converter 11,
first menory 13, 4x speed data generator 14, 18x speed data generator 15,
and rate identifying. circuit 18. The intra picture data extracted by

the header (an@)wZ @lecbtdihes wfld ed Hig ! e pifHd &l drsSed@remwerter 11,
' timing signal supplied to the recording amplifiers 24a and
- 24b in the (1/3)x recording mode. Fig{ 9J shows the timing
of recording data of each channel in the (1/3)x recording

HAS BEEN

mode. As illustrated, in the (1/3)x recording mode, the
control signals are provided every three rotations of the
rotary drum 25, and data is recorded on the magnetic tape.

Fig. 9K shows a data generation start signal for the
(1/4)x recording mode. Fig. 9L shows a data recording
timing signal supplied to the recording amplifiers 24a and
24b in (1/4)Xx recording mode. Fig 9M shows the timing of
recording data of each channel in the (1/4)x recording mode.
As illustrated in the (1/4)x recording mode, the control
signals are provided every four rotations of the rotary drum
25, and data is recorded on the magnetic tape. 1In practice,
as mentioned above, the recording timing signal supplied to
the recording amplifier 24b lags behind the recording timing
signal supplied to the recording amplifier 24a by a time
corresponding to the distance between the rotary heads
(normally, about five sync blocks).

-The data eynthesizer 20 generates recording formats to
in response to the cohtrol signals. In response to the data
generation start signal, the formatting-oircuit controller
127 sets the kinds of special playback data which is to be
recorded on tracks of respective channels and recording
areas, on the basis of the track number of a track to be
recorded'next. and the track identification within the track
format. The formatting circuit 126 generates recording
formats so that recording format on the basis of the sync
block information signal sent to the formatting circuit
controller 127 from the record data controller 19 so that
the 4x speed'playback data and 18x speed playback data will
be arranged in the areas on tracks predetermined for each
recording mode. ‘At this time, the number of repetitions of
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Based on the PID of the programto be recorded sent from tj g
anal yzer 10, the rate identifying circuit 18 extracts thg ﬁgﬁg %EHASBEEN
packets of the programto be. recorded fromthe transport parkef? EALED
through the input termnal 1. In the extracted transport packsis; header

i nformati on appended to the video data, audio data, and digital data
concerning the video and audio data is analyzed to detect the transni ssion
rate of the data. The recording data rate of the data representing the
program to ¢fe | %%%%qd msa;;m S 1a¢ thletda@a o Gl prayvac | er 19.

The transn155|on rate of the video data detected co currentl
Wi th headeSPggal-ysWedx m%ﬁ%%rﬁq#rﬁé‘bﬁ;tqﬁ 10. ¥he

recordi ng @alken rls@h¥d.! thdaiext efpasial ipigasbdek data is _read from
the memory storing the corresponding special playback data,

==

and a data request signal is output.

Specifically, where the 18x speed playback data has
been recorded repeatedly 18 times in the standard recording
mode, the data request signal is applied to the third memory
17 output to command output of the next special playback
data of 25 sync blocks. The 18x speed playback data of 25
sync blocks read from the third memory 17 is temporarily
stored in a 18x speed playback data storage memery provided
in the data synthesizer 20. Likewise, where the 4x speed
playback data is recorded repeatedly twice in the standard
recording mode, the data request signal is applied to the
second memory 16 to commend output of the next special
playback data of 25 sync blocks. The 4x speed playback data
of 25 sync blocks being read from the second memory 16 is
temporarily stored in a 4x speed playback data storage
memory provided in the data synthesizer 20. Where the
number of repetitions is not more a predefined value, the
record data is generated using the special playback data for
each playback speed stored in the data synthesizer 20.

Likewise, where the 36x speed playback data has been
recorded repeatedly 18 times in the (1/2)x.recording mode,

" the data request signal is applied to the third memory 17 to
command output of the next special playback data of 25 sync
blocks. The 36x speed playback data of 25 sync blocks being
read from the third memory 17 is tempordrily stored in the
18x speed playback data storage memory pfovided in the data
synthesizer 20. Likewise, when the 8x speed-playback data
is recorded repeatedly twice in the (1/2)x recording mode,
the data request signal is applied to the second memory to
command output of the next special playback data of 25 sync

88 .
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program detected by the rate identifying circuit 18 is sutprﬂﬁhﬁwﬁﬁﬁﬁéSBEEN
record data controller 19. Referring to Fig. 4, the oper i ons REPLAHED

record data controller 19 will be described. The recording data rate
received through the input termnal 50 is supplied to the recegghrg node
setting circuit 55, and a recording node optimum for recording the program
Is then selected fromanong the four recordi ng nodes descri bed above. For
exanpl e, when the recording data rate of a programis 5.5 Mps, the 6.25
Mops recor hIgck®de The s@kespedd pYhgbatheddahacoteeing 950shpsblble&sl?2. 5

cirout t 5 14 (EEFn B S CoPRRET mebar oL B e nbeurraF Rk nePar Bl e thsec
pl ayback datx smeikdgp bapbackséatangtoragei neBgryaprdovided in the data
synthesizer 20. When the number of repetitions is not more
than a predefined value, the record data is genéerated using
the special playback data for each playback speed stored in
the data synthesizer 20.

Likewise, when the 54x speed playback data has been
recorded repeatedly 18 times in the (1/3)X recording mode,
the data request signal is applied to the third memory 17 to
command output of the next special playback data of 25 sync
blocks. The 54x speed playback data of 25 sync blocks read
from the third memory 17 is temporarily stored in the 18x
speed playback data storage memory provided in the data
synthesizer 20. Likewise, when the 12x speed playback data
is recorded repeatedly twice in the (1/3)x recording mode,
the data request signal is applied to command output of the
next special playback data of 25 sync blbcks. The 12x speed
playback data of 25 sync blocks read from the second memory
16 is temporarily stored in the 4x speed playback data
storage memory provided in the data synthesizer 20. If the
number of repetitions is nor more than a predefined value,
the record data is'generated using the special playback data
for each playback speed stored in the data synthesizef 20.

Likewise, when the 72x speed playback data has been
recorded repeatedly 18 times in the (1/4)x recording mode,
the data request signal is applied to the third memory 17 to
command output of the next special playback data of 25 sync
blocks. The 72x speed playback data covering 25 sync blocks
read from the third memory 17 is temporarily stored in the
18x Speed playback data storage memory provided in the data
synthesizer 20. Likewise, when the 16x speed playback data
is recorded repeatedly twice in the (1/4)x recording mode,
the data request signal is applied to the second memory 16
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servo systemreference signal generator 58. The servo sy rﬂnssﬁmgﬁénngEEN
si gnal generator 58 generates a reference signal, tape trgvel SﬂamA"ED

information, track identification 34 signal . (for exanpFe—a—+Faek
nunber, and frequencies of pilot signals recorded in cycles afsgzur tracks)
whi ch are needed to control the rotation phase of the rotary drum 25. In
the first enbodinent, the rotating speed of the rotary drum 25 is 9000 rpm

‘in any of the recording nodes: |In response to the recording node signal,
t he speci atopkcappanid dartputodifnghemmext s@eding eilaybacksdana mk s2Todi ng
amount sync blocks. The 16x speed playback data of 25 sync blocks

read from the second memory 16 is temporarily stored in the
4x sped playback data storage memory provided in the data
synthesizer 20. If the number of repetipions is not more
than a predefined value, the record data is generated using
the special playback data for each playback speed stored in
the data synthesizer 20.

When the checking of the number of repetitions of the
special playback data is completed, data arrangement within
one track is set using the track identification signal.

The track identification signal is an identification signal
for identifying the tracks Tl to T4 shown in Fig. 15. In
the second embodiment, data for two tracks is recorded

- substantially simultaneously, so that the track
identification signal is for identifying the track Tl or
track T3. First, data arrangement within the track recorded
by the rotary head 26a is set. When the data arrangement
within one track is set, the special playback data fdr each
playback speed is read from the first memory 13 and data
synthesizer 20 in sync block units (sync block by sync
block), and the record data of one track is generated and
supplied to the fourth memory 21. When the generation of
the record data of one track recorded by the rotary head 26a
is completed, generation of the track recorded by the rotary
head 26b is then performed in a similar procedure. |

The record data of two tracks generated by the data
synthesizer 20 is tempérarily stored in the fourth memory.
21. Error-correction codes conférming to the SD standards
are then generated by the error-correction encoder 22 for
the record data of each channel stored in the fourth memory
21, and appended to the record data (See Figs. 10A and 10B).
In response to the data generation start signal sent from

.the recording timing generator 56, the error-correction
90 —
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control information concerning the special playback dat T
areas BO and AOto A4 (See Fig. 15), to the special play}hddiSaEal
12, second nenory 16, and third nmenory 17. The recordi ng tlrnrﬂfﬂh
generator 56 generates various control signals on the bat
recordi ng node, and the reference signal sent fromthe servo system
reference signal generator 58 and used to control the rotation phase of the
rotary drum 25. The details will be described later. The intra picture

dat a ( her eicnablder rﬁmﬁumitem as daddiangd raffﬁsrol TeuH00 [ e gﬁslgf"tilﬁ)t It 03
relates to _the ca ere ta coded fr ane i s .recorde etecte
by the heal&MCiNaivy2z&° AP cttqb"d aotapéilfalq"(ﬂ hrocks iwit £ %n

error-correction codes appended thereto, substantially

simultaneously. 1In the fourth memory. 21, the record data of
one track for each channel is read in response to the
reading control signal. At this time, the track format
according to the SD standard is formed. Specifically, a gap
of 5 bytes is interposed between the sync blocks for
appending the sync signal and ID signal, and gaps of a
predetermined size are intefposed between the ITI area,
subcode area and'fhe'data, and the data is then output. The
output of the fourth memory 21 is input to the digital
modulators 23a and 23b.

The digital modulators 23a and 23b first append a sync
signal and ID signal to the start of each sync block. In
the second embodiment, a recording mode identification
signal is recorded as the ID signal. The data with the ID
signal appended is digitally modulated and supplied to the
‘recording amplifiers 24a and 24b. The digital modulation is
‘carried out on the basis of the track identification
information sent from the recording timing signal generator
56. The digitally-modulated data sent to the recording
amplifiers'24a and 24b is amplified and recorded on the
magnetic tape by the rotary heads 26a and 26b.

Next, the operations of thé servo system will be
described. A reference signal for controlling the rotary
drum 25 and sent from the servo system reference signal
generator 58 is input to the drum motor controller 27. The
drum motor controller 27 controls the drum motor 28
accordihg to the reference signal and the phase information
concerning the rotary heads 26a and 26b which is output from
the drum motor 28, so as to cause the drum motor 28 to
rotate at 9000 rpm. The drum motor 28 is driven by a
driving voltage generated by the drum motor controller .27.
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conversion at the parallel-to-serial converter 11 i.nto a iFH§i$%%§ﬁbASBEEN
bit. The intra frame bit streamwhich is serial data of ¢ne bi REFEACED

supplied to the special playback data generator 12 The operaiions of the
speci al playback data generator 12 will be described in conjupggsen wth
Fig. 2. According to the MPEQ inage conpression a signal is subjected to
di screte cosine transform (hereinafter referred to as DCT) in units of a
bl ock (hereinafter referred to as DCT bl ock) of 8 lines by 8 pixels; data

resul ting fb@MridtatiSh (IXJs& aef ftie Qﬂjﬁ?rj Sc%ﬂ!ﬁlrﬂ_s Zﬂéi;sdﬂ?li@&llﬁ-?zﬂt hDCT :

Ce T e S R e 5% YL Rnen Fammgpent s of the

zi gzag scanni ngLikewiden thm-capstan motor controller 29 controls the
capstan motor according to the reference signal for
controlling the rotary drum 25, the recording mode, and
capstan motor rotation information sent from the capstan
motor 30 (magnetic tape travel speed inforﬁation). The
magnetic tape travel speed is controlled to be as set forth
in Fig. 7 for the respective recording modes, i.e., control
is so made that if the magnetic tape travel speed for the
standard recording mode is assumed to be 1, the travel speed
for the (1/2)x recording mode is 1/2, the travel speed for
the (1/3)xX recording mode is 1/3, and the travel speed for
the (1/4)x recording mode is 1/4.- The capstan motor
controller 29 suppllies a driving voltage for driving the
capstan motor 30 on the basis of the reference signal used
to control the rotary drum 25 and the capstan motor rotation
information, so as to maintain the above tape travel speed
according to the recording mode. The capstan motor rotation
information is supplied from the capstan motor 30 to the
capstan motor controller 29. .

Next, description is made of the confiéﬁration of a
playback system in a digital VTR for reproduéing a magnetic
tape having the above recording format. The configuration
of the playback system of the second embodimént, which is
shown 1ﬁ'F1g. 21, is identical to the one described in
connection with the first embodiment. '

Prior to the description of the operations of the
‘playback system, description is made of the operations of a
digital VIR in the second embodiment for performing the fast
playback in which 4x speed playback data is reproduced at a
speed set for each recording mode, with reference to Figs.
33 and 43 to 45. 1In the fast playback for reproducing the
4x speéd playback data, both the magnetic tape travel speed
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35 length encoding is performed, in which runs of zero aré %HEPQﬁqudI§%EEN
run-length encoded data is then subjected to two-dinensiorp EEPLACED
vari abl e-1 engt h encodi ng, whereby the transm ssion- data rake=s

The serial data representing an intra picture and being recelgggy;hrough
‘the input termnal 35 is supplied to the variable-length decoder 4, data

extractor 6a, and data extractor 6b. The variabl e-length decoder 4 decodes
the input bit stream In the first enbodinment, the input bit streamis not

decoded cogpliettdley phaddyy dhanaricd & Irngid MQﬁid‘@BthLHré)n'y the run
| engt h andc%(i)1 e Iﬁn%th of the
Fig. 33 shows the scanning traces scanned by the rotary

head 26b when the data recorded in the standard_recording
mode is reproduced from the magnetic tape at a 4x speed. As
illustrafed, in the case of the standard recording mode, as
mentioned above, the 4x speed playback data is recorded on
tracks of channel B. As mentioned above, the same data is
recorded repeatedly for two track formats (identical data is
recofded-at two recording areas). If the phase of the
rotary head 26b is controlled so that the'rotary head 26b
will provide a maximum playback output at the center of the
area;BO, all the 4x speed playback data can be reproduced,
as shown in Fig. 33. When the data recorded in the ‘standard
recording mode is reproduced from the magnetic tape at the
4x épéed. the data in the subcode area can also be
reproduced by the rotary head 27b, as shown in Fig. 33.
Besides, tracking can be controlled at an ITI area.

'Fig. 43 shows the traces scanned by the rotary head 26b
when, the data recorded in the (1/2)X recording mode is
reproduced from the magnetic tape at an 8x speed. As
illﬁétrated, in the case of the (1/2)Xx recording mode, the
same 4x speed playback data is recorded repeatedly for two
track formats as described previously. If the phase of the
rbtagy heéd 26b 1s controlled so that the rotary head 26b
williprovide a maXximum playback output at the center of area
B20, -all the 4x speed playback data can be reproduced as
shown in Fig. 43. When the data recorded in the (1/2)x
recording mode is reproduced from the magnetic tape ét_the
8x speed, as shown in Fig. 43, the data in the subcode area
can also be reproduced by the rotary head 27b.

Fig. 44 shows the traces scanned by the rotary head 26b
when the data recorded in the (1/3)x recording mode 1is
reproduced from the magnetic tape at a 12x speed. As
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vari abl e-1 ength code words are detected and output. This LS, BeN
reduction in size of the circuitry. (Needless to say, the Oﬂ%§(ﬁ¥ﬁ1 négﬁ

decodi ng may be carried out conpletely.) The counter 5 co P

of DCT coefficients in one decoded DCT bl ock, on the basis o{ %%; run

| engt h, and outputs the count value to the data extractors 6a % 6b. Based
on the codi ng anount control information (the nunber of DCT coefficients
transmtted) concerning the 4x speed playback data, which is output from

the speci aliﬂ@aa&éwat%&pdtw @d@ynis Sﬁéééf@e&'iz‘}utﬁe 571 p85RuUgh the
i nput term nal |nthe first. enbodi a, S|§5£ to be recorded in area

BOis call é'(?cﬁddil% dt% e3¢ rﬁ'é?]‘@eou the i same <X €PgRdIs to

be recordegliayback data is recorded repeatedly for two track formats.
When the phase of the rotary head 26b is controlled so that
the rotary head 26b will provide a maximum playback output
at the center of area B30, al the 4x speed playback data can
be reproduced as shown in Fig. 44. When the data recorded
in the (1/3)x recording mode is reproduced from the magnetic
tape at the 12x speed, the data in the subcode area 6an also
be reproduced by the rotary head 27b, as shown in Fig. 44.

Fig. 45 shows the traces scanned by the rotary head 26b
when the data recorded in the (1/4)X recording mode is
reproduced from the magnetic tape at a 16x speed. As
illustrated, when the data is recorded in the (1/4)x
recording mode, as described previously, the same 4x speed
playback data is recorded repeatedly for two track formats.
When the phase of the rotary head 26b is controlled so that
the rotary head 26b will provide a maximum playback output
at the center of area B40, all the 4x speed playback data
can be reproduced as shown in Fig. 45. When the data
recorded in the (1/4)x recording mode is reproduced from the
magnetic tape at the 16x speed, the data in the subcode area

 can also be reproduced by the rotary head 27b, as shown in
Fig. 45.

Next, description will be made of the operations of the

digital VIR in thé second embodiment for performing the fast
~playback for reproducing the 18x speed playback data with

reference to Figs. 34 and 46 to 48. 1In the fast playback

for reproducing 18x speed playback data, both the magnetic

tape travel speed and the phases of the rotary heads 26a and
- 26b are controlled. _ , :

Fig. 34 shows the traces scanned by the rotary head 26a
when the data recorded in the standard recording mode 1is
repfoduced_from the magnetic tape at an 18x speed. As
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areas AO to A4 are called 18x playback data for convenleng¥nﬂ§ aﬂdBEE%
count value sent fromthe counter 5, the data extractor extr

vari abl e-1 ength code words constituting the 4x speed playback data to be
transmtted. For determining the timng of extracting data, teggwnber of
decoded DCT coefficients sent fromthe counter 5 is conpared wth the
codi ng anount control information received through the input term nal 36.
The' control is so nmade that the variable-1ength code words are transmtted
up to the pdilnfstratdl wivdrerd hehenudeier 1 rdwodddd cioefthei etdsdaeaches the
codi ng recording mode, as described previously, the 18x speed
playback data is recorded on tracks of channel A (areas A0
to A4). As described previously, the same data is recorded
repeatedly for nine track formats (identical data is
recorded on 18 tracks). All the 18x speed playback data can
therefore be reproduced as shown in Fig. 34. When the data
recorded in the standard recording mode is reproduced at the
18x speed, as shown in Fig. 24, the data in the subcode area
can also be reproduced by the rotary head 26a. Moreover,
tracking can be controlled at an ITI area. |
Fig. 46 shows the traces scanned by the rotary head 26a

when  the data recorded in the (1/2)x recording mode is
reproduced from the magnetic tape at a 36x speed. As
illustrated, when the data is recorded in the (1/2)x
- recording mode, as described previously, the 18x speed
playback data is recorded on tracks of channel A (areas A20
to A24). As described previously, the same data is recorded
repeatedly for nine track formats (identical data is
recorded on 18 tracks). All the 18x speéd playback data can
therefore be reproduced as shown in Fig. 46. When the data
recorded in the (1/2)x recording mode is reproduced from the
magnetic tape ‘at the 36x speed, the data in the subcode area
can also be reproduced, as shown in Fig. 486.

_ Fig. 47 shows the traces scanned by'the rotary head 286a
when the data recorded in the (1/3)Xx recording mode is
reproduced from the magnetic tape at a 54x speed. As
illustrated, when the data is recorded in the (1/3)x
recording mode, as described previously, the 18x speed
playback data is recorded on tracks of channel A (areas A20
to A24). As described previously, the same'data is recorded
. repeatedly for nine track formats (identical data is
recorded on 18 tracks). All the 18x speed playback data can
therefore be repfoduced as shown in Fig. 47. When the data
__;______________ﬂ___
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code words is detected on the basis of coding | ength infornmatfi on srebLAcOm

amount control information. " The demarcation between the var1rbhﬁy$mggﬁdmv;BEEN

the variabl e-1ength decoder 4. Simlarly, the data extractor “sb—extFacts
variable'- length code words constituting the 18x speed playb % data on
the basis of the coding amobunt control information concernlng e 18x speed
pl ayback data and the information sent fromthe counter 5 and

vari abl e-1 ength decoder 4. The EOB appending circuits 7a and 7b appends an

EOB code t @ddvrdsdl uf ﬁeé:h(mmlp@&q]ann@a@ r%t@bﬂ?d@%e?@”ﬁr%ﬂg%e
The start BPERATOORS dtk T deftoTRtrDy the Yais ot coIe it aie cabras,
and suppl|@an(ahduahnnnﬁprodhcaﬂt as shown in Fig. 47.

Fig. 48 shows the traces scanned by the rotary head 26a
when the data recorded in the (1/4)x recording mode is
reproduced from the magnetic tape at a 72x speed. As
illustrated, when the data is recorded in the (1/4)x
recording mode, as described previously, the 18x speed
playback data is recorded on tracks of channel A (areas A20
to A24). As described previously, the same data is recorded
repeatedly for nine track formats (identical data is
recorded on 18 tracks). All the 18x speed playback data can
therefore be reproduced as shown in Fig. 48. When the data
recorded in the (1/4)X recording mode is reproduced from the
magnetic tape at the 72x speed, the data in the subcode area
can also be reproduced as shown in Fig. 48.

In the case of the standard recording mode, tracking
during fast playback can be controlled at an ITI area.
Alternatively, in the case of the 18x speed playback, the
‘tracking phase may be detected at one of the special

"playback data recording areas, or at a plurality of the.
special playback data recording areas, for tracking control.
In the case of the 4x speed playback, the tracking phase may
be detected at a predefined position on an adjacent track A
by means of the rotary head 28a, for tracking control. It
is also possible to perform rough adjustment of the tracking
phase at the ITI area, and fine adjustment at the special
playback area. The above tracking control system is
particularly effective where there is a track non-linearity
in compatible playback (playback by a compatible device).

Next, description will next be made of the operations
of the above playback system during the normal playback.

The data reproduced from the magnetic tape by the rotary
heads 26a and 26b on the rotary drum 25 is amplified by the

________________.__
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extracted may be the sane or different fromone recording nDde ﬁ@;g;
or fromone speed multiplier to another. Wen the number
coefficients extracted is different from one recording nDde tp5@3@ther or
fromone speed nultiplier to another, the nunber of DCT bl ocks to be
recorded in a special playback transport packet is different. - The nunber
of areas in which special playback data can be recorded is limted as

ment i oned ai;phack famplhf bérs h&0s paed o6 0lp) agrbdickupial bed etor thegd agtasalf or
each of the Refl Al AlAEIaRPoetly. | SrEOTROSSC, e LR, SATE QuRer of syne

t [

bl ocks, |ncrease I n e nunber recorde o€ fICI per DCT bl ock
will be acéawiddfiier fla ismcale%@esupplled to the capstan motor

controller 29. The digital demodulators 6la and 61b perform

(AT S

data extractors 6a and 6b. The nunber of DCT coefficients[_;mﬁwﬁrﬁh ‘Qiégé_—]

data detection on the input playback data, conversion into
playback digital data, and then digital demodulation. An ID
signal appended to the start of each sync blbck is detected
by the digital demodulators 6la and 61b. The playback
digital data digitally demodulated by the digital
demodulators 61a and 61b is supplied to the fifth meﬁory 63,
where one track of data is collected to structure an error-
correction code block shown in Figs. 10A and 10B. When the
struéturing of an error-correction code block shown in Figs.
10A and 10B is completed, detection and correction of errors
that have occurred during playback using the ¢l and C2 check
codes at the error-correction decoder 63.

The playback digital data having been subjected to
error correction at the error-correction decoder 63 is read
from the fifth memory 62, and supplied to the sixth memory
64 and seventh memory 65. At this time, the special
playback data (4x speed playback data and 18x speed playback
data) réproduced from the special playback data recording
areas is supplied to the seventh memory 65, while the
playback digital data for normal playback is supplied to the
sixth memory 64.

ID signals detected by the digital demodulators 8la and
61b are supplied to the recording ﬁode detector 67. The
‘recording mode detector 67 detects a_data'recording mode
from the reproduced ID signals. The playback system
controller 68 identifies the playback hode set for the
digital VTR on the basis of the mode signal received through
the input terminal 69. When the input mode signal
designates the normal playback mode, the playback system
controller 68 supplies the drum motor controller 27 with a
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I n the speci-al playback data recording areas, and hence in r$a§psqﬂ~¢hgq8 N
| ength of the peri-od (hereinafter referred to as refresh cycle) qgﬂupdailﬁs
the fast playback picture data during fast playback. The
quality is increased with increase in the nunber of recorded pPsgs7 37
coefficients per DCT block. By contrast, when the nunber of recorded DCT
coefficients per DCT block is decreased, the anount of each speci al

pl ayback data for one frame is decreased, and the special playback data
recordi ng afeferencediigtal ansled heo rednesdl ofhé heotasiop! plyheskofsthe
short ened.

rotary drum 25, and the capstan motor controller 29 with
tape travel speed information on the basis of the identified
recording mode extracted from the ID signals.

Based on the select information sent from the playback
system controller 68, the switch 66 selects the output of
the sixth memory 64 in the normal playback mode. During the
data reading, header information H1 and H2 is deleted from
the normal playback data stored in the sixth memory 64
according to the sync'block format shown in Fig. 13B, so
that the original transport packets are restored, and
supplied to the switch 66. The normal playback -data sent
from the sixth memory 64 is output through the output
terminal 70 via the switch 66.

Next, the operations of the servo system during normal
playback will be described. Based on the result of
detection of the recording mode sent from the recording mode
detector 67, the playback system controller 68 supplies tape
travel speed information concerning the capstan motor to the
capstan motor controller 68, and also outputs a signal
indicating whether or not the rotation phase of the rotary
drum 25 should be controlled. During normal playback, it is
of course necessary to perform phase control irrespective of
the recording mode. The reference signal used to control
the rotation phase of the rotary drum 25 and sent from the
playback system controller 68 is supplied to the drum motor'
controller 27. The drum motor controller 27 controls the
drum motor at 9000 rpm according to the reference signalland_
the rotation phase information concerning the rotary heads
26a and 26b which is sent from the drum motor 28. The drum
motor 28 is driven by a driving voltage applied by the drum
motor controller 27. The rotation phase of the rotary drum
is sent from the drum motor 28 to the drum motor controller
27. During playback, the rotation phase information
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The pl ayback picture quality is poorer as the nunber of the Hesgreet REREEN
coefficients is reduced. The recording node, and the anoypt of pdata g be
extracted for each recordi ng node, or each speed nulti pli eFare=deter-m

t hrough the trade-off between the |ength of the refresh cycl e;ggdst he
picture quality. 4x speed. playback data and 18x speed pl ayback data sent
fromthe special playback data generator 12 are supplied to the 4x speed
data generator 14 and 18x speed data generator 15, respectively. The
subsequent ¢smeerning thet hetanpedbaawesnitheedtf feomnthpl aybmchospeeds (4x

o i chestitugo Bt 121, LS R RSNk ERGL, BLbPRGA TSR oY O LS

generator 14 w ITheecapstanbedtart hontfeléare29 controls the capstan '
motor according to the rotation phase information concerning
the rotary drum 25, the recording mode, the tape travel
speed information, the playback signal sent from the
playback amplifier 60a, and the rotation information
concerning the capstan motor (magnetic tape travel speed
information) which is output from the capstan motor 30. The
travel speeds of the magnetic tape for the respective
recording modes are shown in Fig. 7. That is, if the travel
speed.of_the magnetic tape for the standard recording mode
is assﬁmed to be 1, it is so controlled as to be 1/2 in the
case of the (1/2)X recording mode, 1/3 in the case of the
(1/3)x recording mode, and 1/4 in the case of the (1/4)x
recording mode. During normal playback, the capstan motor
controller 29 controls the magnetic tape travel speed
according to the recordihg mode so that the travel speed
will be maintained at the above speed for the recording
mode. It also uses the rotation phase information
concerning the rotary drum 25 and ATF information recorded
in the ITI area to detect the rotation phase of the rotary
drum 25 and perform phase control. The capstan motor
rotation information is sent from the cépstan motor 30 to
the capstan motor controller 29.

Next, the operations in the fast playback mode will be
described. The data reproduced intermittently from the
magnetic tape by the rotary heads 26a and 26b on the rotary
drum 25 is amplified by the playback amplifiers 6la and 61b,
and then sﬁpplied to the digital demodulators 6la and 61b.
The output of the playback amplifier 8la is also supplied to
the capstan motor controller 29. The digital demodﬁlators
6la and 61b perform data detection on the input playback
data, transformation into playback digital data, and then
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to Fig. 3. The 4x speed data generator 14 generates 4x. speddTRISSSHETTKHAS BEEN
transport packets in accordance with transport header infor '
various header information (including additional informatio
header anal yzer 10 as wel| as the 4x speed pl ayback ‘data sent1368m t he
speci al playback data generator 12. The transport header information
received through the input termnal 40 is nodified by the transport header
nodi fying circuit 42. Specifically, on the basis of the intra information
fromthe hedddrtalnademidwlatiornui tThe, IR hel g carp endedate obh e ngtanti ng

the continyg Yo tdAIS AP ScIPALK i St b d OS5y Ui digfrd 1 aehodh1 header of a

transport packet carr I ng_an |ntra Icture 1s rewi The header
appendi ng &l @nd £lpp ¥k digheal oleta ’Ie%je\’ﬁ]r% a sequence
header, ‘demodulated by the digital demodulators 6la and 61b is

supplied to the fifth memory 63.

When data is input to the fifth memory 62, the data
read from the recording areas for the fast playback data are
separated on the basis of the ID signals sent ffom the
digital demodulators 6la and 81b, and the special playback
data alone is temporarily stored in the fifth memory 62. In
the second embodiment, in the case of the fast playback
using the data recorded in area BO, the data sent from the
playback amplifier 60b and digital demodulator 61b is used
to for various kinds of control. In the case of the fast
playback using the data recorded in areaé Ad7tq A4, the data
sent from the playback amplifier 60a and digital demodulator
6la is used for various kinds of control.

The épecial playback data stored in the.fifth mémory 62
is subjected to the error correction based on the Cl1 check
code by the error-correction decoder 63 in units of one sync
block. Thus, errors occurring during the fast playback are
corrected and detected. The data having been subjected to
error correction by the error-correction decoder 63 is
successively read from the fifth memory 62, and then
supplied to the seventh memory 65. The output of the fifth
memory 62 is also supplied to the sixth memoty 64, but in:
during the fast playback, the data is not written.

The special playback data is recorded at predefined
addresses in the seventh memory 65 on the basis of the track
riumber and sync block number extracted from the ID
information as well as the header information H1 and H2,
which is shown in Figs. 13A and 13B, contained in the _
speciai playback data. The storage region_for one frame of
special playback data is determined on the basis of the
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pi cture header, slice header and the like as well as i nf pri+HSISHEZT AHAS BEEN
codi ng node flag, quantization table information, or the |ike) net&ERd.GED

decode speci-al playback data and contained in the headers; TO a Specral

pl ayback bit stream produced -by the special playback data gengsgger 12. The
speci al playback data with header information having been appended thereto
is serial-to-paraliel converted at the packeting circuit 44, into data in
whi ch' one byte consists of eight bits. The data obtained by the serial-to-
paral | el cqraesEd ik isodk Vé Tgtal néen tinft em ofhd Sde byt éing Whedebge tactiopar t s

of the tra%wawDJ%lﬁftéaég Cgﬁfﬁéycﬁﬁg'special playback data recorded
in the seventh memory 65 according to the sync block format
shown in Fig. 13B is read in units of five sync blocks, and
the header infbrmation H1 and H2 is deleted from the special
playback data, and the resultant data is supplied to the
switch 66 in the form of transport packets The normal
playback data sent from the seventh memory 65 is output
through the output terminal 70 via the switch 68.

Next, the operations of the servo system in the fast
playback mode will be described. The ID signals detected by
the digital demodulators 6la and 61b are supplied to the
recording mode detector 67. The recording mode detector 67
deteéts the recording mode in which the data was recorded
from the reproducgd ID signals. The playback system
controller 68 identifies. the playback mode of the digital
VTR on the basis of the mode signal received through the
input terminal 69. When the input mode signal designates
the fast playback mode, the playback system éontroller 68
supplies the switch 66 with a control signal to select the
output of the seventh memory 65, and the servo system with
various control signals. '

" Described below is the method of control of the servo
system during the fast playback for using the area BO (Figs.
15 énd 32) in the case of the standard mode, the area B20
(Fiés; 37 and 40) in the case of the (1/2)x recording mode,
the area B30 (Figs. 38 and 41) in the case of the (1/3)x
recording mode, or the area B40 (Figs. 39 and 42) in the
'casé.of the (1/4)x recording mode. As described previously,
dufing the fast playback using the area BO, B20, B30, or B40
in the case of each recording mode, both the magnetic tape
travel speed and the rotation phase of the rotary drum 25
are controlled irrespective of the recording mode. The
playback system controller 68 supplies the drum motor
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header information.so that each header information will be [fittegepp.kapr

During the serial-to-parallel conversion, "0" data isinse1quEp§ﬁg§ﬁHg§%@EN

bytes as stipul ated under the MPER recommendati ons. (each

information is conposed of 32 bits, and when a transport packgigd$
produced, a header of the transport packet nust be fitted in four bytes of
the transport packet). Specifically, when the header information extends
over five bytes, "0" information is inserted in front of the header so that

the header confteolaterozwiwitiba fidfleadnde tdigraauusad Q’?*‘o collgrdy at_ls@grz t

e ", SOTALER, ksl e F AR el S P RS Pt

t he packet crgtrioddeirt 284 withhahee sudpeartir ayala speadhdmforimatiion Raadilng of

the headerpagis of the identified recording mode extracted from the ID
signals. _

The drum motor controller 27 controls the drum motor at
9000 rpm according to the reference signal and the rotation
phase information concerning the rotary heads 26a and 26b
which is sent from the drum motor 28. The drum motor 28 is
driven by the driving voltage applied by'the drum motor
controller 27. The rotation phase of the rotary drum 25 is
supplied from the drum motor 28 to the drum motor controller
27. During playback, the rotation phase information
concerning the rotary drum 25 is sent from the drum motor
controller 27 to the capstan motor controller 29.

The capstan motor controller 29 controls the capstan
motor according to the rotation phase information concerning
the rotary drum 25, the recording mode, t-e tape travel
speed information, t-e playbéck signal sent from the
playback amplifier 60b, and the rotation information
concerning the capstan motor (magnetic tape travel speed
information) which is sent from the capstan motor 30. In
the phase control in this embodiment, tracking control is
performed according to the rotation phase information
concerning the rotary drum sent from the drum motor
controller 27 so as to obtain a magimum reproduced output at
the center of area BO on the magnetic tape. The capstan
motor controller 29 .controls the magnetic tape travel speed
to match the above tape travel speed information and also
confrols the rotation phase of the rotary drum 25 in the
manner described above. In the case of the standard
recording mode, as described previously, the ITI area is
scanned during the 4x speed playback, so that the ATF
information recorded in the ITI area may be used to detect
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I nformation fromthe transport header nodifying circuit 42 L?HB%$$EmmﬁdaEEEN
accordance with a tinming signal sent fromthe packeting ciificuit' BEPLATED 4x
speed pl ayback data produced by the 4x speed data generator 14 TS output—FH
the formof transport packets to the second nenory 16. Descriptégp has been
made on how to formtransport packets. of the 4x speed pl ayback data. The
sane applies to 18x speed playback data. The 18x speed pl ayback data sent
fromthe special playback data generator 12 is supplied to the 18x speed

data gener ahe rdtatilon tgladd8xoBpelesl Etsry dbgn 25 for phase control.

The rotation information concerning the capStan motor 30 is
sent from the capstan motor 30 to the capstan motor

controller 29.

Described next is the operations of the servo system in
the fast playback mode for using the A0 to A4 (Figs. 15 and
32) in the case of the standard recording mode, the areas
A20 to A24 (Figs. 37 and 40) in the case of the (1/2)x
recording mode, the areas A30 to A34 (Figs. 38 and 41) in
the case of the (1/3)x recording mode, or the areas A40 to
A44 (Figs 39 and 42) in the case of the (1/4)x recording
mode. "As shown in Fig. 34, in the case of the standard
recording mode, the record data 1s arranged so that the
rotation phase of the rotary drum 25 can be cdntrolled by
detecting the tracking phase error at an ITI area. That is,
the special playback data is arranged along the scanning
traces of the rotary head 2a to ensure a sufficient data
rate of the special playback data during the 18x speed
playback.

' The method of control of the servo system during the
fast playback mode using the 18x speed playback data
recordpd In each recording mode will be described below. As
déscribed previously, during the fast playback using the
areas A0 to A4, A20 to A24, A30 to A34, or A40 to A44 in the
case of the standard recording mode, both the magnetic tape
travelaspeed and the rotation phase of the rotary drum 25
are controlled irfespective of the recording mode. The
playback system controller 68 supplies the drum motor
controller 27 with a reference signal used to control the
rotation phase of the'rotary drum 25, and the capstan motor
controller 29 with the tape travel speed information on the
basis of the identified recording mode extracted from the ID
signals. '

The drum motor controller 27 controls the drum motor at
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generator 15, the header appending circuit 43 appends header;1*%%§HEETﬁASBEEN
additional information according to header information sent | om R YWeEDer

anal yzer 10. Thereafter, the packeting circuit 44 perforns
serial -to-parallel conversion as nmentioned above, to construgtsgipia parts
of transport packets. The transport header appending circuit 45 then
appends nodified transport headers sent fromthe transport header nodifying
circuit 42. Finally, data is output in the formof transport packets to
the third pooor yph’acthedipgcital thleayedelr cncansi@nalpatidetthesadtdtivn t he

the SecondbRBREr JATBras Lo FaTrarB e Phe soiaey, verfs R mnd W i n”

t he secondwhiobrjsli@eartd from the drum motor 28. The drum motor 28 is
driven by the driving voltage applied by the drum motor
controller 27. The rotation phase of the rotary drum 25 is
sent from the drum motor 28 to the drum motor controller 27.
During the playback, the rotation phaée'information
COncepning the rotary drum 25 is sent from the drum motor
controller 27 to the capstan motor controller 29. '

The capstan motor controller 29 controls the capstan
motor according to the rotation phase informatién concerning
the rotary drum 25, the recording mode, the tape travel
speed information, the playback signal sent from the’
playback amplifier 60b, and .the rotation information
concerning the capstan motor (magnetic tape travel speed
information) which is output from the capstan motor 30. In
the phase control in the case of the standard recording mode
according to the second embodiment, the tracking state at
the ITI area is sampled by detecting the ITI area on the
magnetic taﬁe on the basis of the rotation ﬁhase information
of the rotary drum output from the drum motor controller 27,
to detect the tracking phase error. The capstan motor
controller 29 controls the magnetic tape travel speed to
match the above tape travel speed informatidh, and detects
and controls the controls the rotation phasé of the rotary
drum 25 in the manner described above. The rotation
information concerning the capstan motor 30 is sent from the
capstan motor 30 to the capstan motor controller 29. )

Since the digital VTR 1n the second embodiment has the f
aforesaid configuration, signals of different data rates can
be recorded according to the recording formats (track
formats) predetermined for the respective data rates. As a
result, input data received with different data rates can be
recorded efficiently, and the special plajback data rate for
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third nenory 17, a storage area is allocated to the speci al
constituting one franme according to the codi ng anmount infor

the record data controller 19. In the second and third neno
the input data is stored in the storage area in the formof tygggport
packets. Thus, special playback data constituting one frane (or field) is
constructed. The special playback data constituting one franme, which is
constructed in the second nenory 16 and third nenory 17 respectively, is
read in unidachoffasmo stmchzai:k pspeddckan rizespot tspiifketsnthy resphnse to a

data reque QHﬁl S hen transfor nmed

i nto data (s%e% ve's ﬁ{‘ %@&%ﬁmfy&@?ﬁ@g‘? l%fﬂjﬂ Speci al

playback data|finnﬁﬂﬂ|$§PQEﬁt¢ﬂbQﬁ&@£@?ﬂth@%|sn#clﬂﬂ pyayback data
recording areas are positioned along the scanning traces of

the rotary heads 26 irrespective of the recording mode, so
that the playback data rate for the special playback data is
sufficiently high. Accordingly, in the the second
embodiment, by positioning the fast playback data recording
areas along the seanning traces of the rotary heads 26, the
special playback data can be arranged with the highest
effieiency. and the playback data rate for the fast playback
can therefore be raised. The playback picture gquality

during the fast playback can therefore be improved.

Fig. 49 shows the highest speed multiplier at which all
the fast playback data can be reproduced during the playback
and the playback rates (Mbps) at the highest speed
multiplier, for the case where the suitable recording
formats are used for the four respective recording modes,
and no such different recording formats are used. The
"drawing shows the playback rates from the areas for the 18x
Spéed in the case of the standard recording mode, the 36x
spéed‘in’the case of the (1/2)x recording mode, the 54x
speed in the case of the (1/3)x recording mode, and the 72x
speed in the case of the (1/4)X recording mode, where the
playback signal is acquired from five areas during one
tracing of a rotary head. The numerical value written in an
upper line indicates the possible highest speed multiplier,
-and the numerical value written in a lower line indicates
the playback rate during playback with the highest speed
multiplier. When no separate recording formats are provided
for the different recording modes, the recording format for
the standard recording mode is used in any of the recording
modes. By switching the format for each of the recording
modes, the playback can be achieved without degrading the
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this tine,.header information HL and H2 is appended as shoyhTHI® B " 13BBEEN
The transport packets received through the input termnal 1f are BEFER t o

the first nmenory 13 and stored therein. The input data is Tead fromithe
first nmenory 13 in response to a control signal (data requestizégnal) sent
from 40 the data synthesizer 20. At this tine, the data fed in units of
two transport packets is transformed into data for five sync bl ocks as
shown in Fig. 13B. 1In the same way as the special playback data, the
“header i nf olaxbiagk Wated H2

As will be understood from the above description, by
selecting.the recording format suitable for the transfer
rate of the signal, it is possible to form a recording

~pattern with which all the fast playback data can be
reproduced during one traCe of the rotary head, without
increasing the number of repetitions.of the identical data,
and lowering the set speed multiplier, and the recorded data
can be reproduced at a fast playback speed without lowerihg
the playbéck rate. Moreover, during fast playback, the
rotary head scans the subcode area, so that it is possible
to obtain additional function such as finding the start of
item-of-music, using the signal recordéd in the subcode
area. ' : '

'In the second embodiment, the special playback data is
arranged along the scanning traces of the the rotary heads
268 during the fast playback for the respective recording
modes, assuming that the data recording in the standard
recording mode is reproduced at a 4x and 8x speeds, the data
recorded in the (1/2)x recording mode is reproduced at a 8x
and 36x speeds, the data recorded in the (1/3)x recording
mode is reproduced at a 12x and 54x speeds, and the data
recorded in the (1/4)x recording mode is reproduced at a 16x
and 72x speeds, respectively. However, the set speed
multiplier is not limited to those described above.

In the second embodiment, the recording formats shown

in Figs. 15, 37, 38, and.39 are employed. But the formats
are not limited to these, and by altering the recording
format of the special playback data according to the
recording mode, as described above, in a-digital signal
recording device, playback device and recording/playback
device (digital VTR, digital disk player and the like)
having a recording format for recording the special playback
data separated from the input data, in predefined areas on a
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are appended; when the sync bl ock data is out put from the f|| TEHS $8&ED ?y“1§EEN
The data synthesizer 20 produces record data formats in regponse o4 SED

control signal sent fromthe recording timng signal generator 56. The
operations for producing record data format will be described; bgspw.
Responsive to the recording node supplied fromthe recordi ng node setting
circuit- 55, the recording timng signal generator 56, supplies the data
synt hesi zer 20, with the nunber of repetitions of special playback data,
and a trackeiceentiing asidiam siignals aubditdok tonderidiantdentedyrdgtigee of a

group of f%'ﬁ%:ﬁra Cgﬁlaﬁb%%ﬁ?dda% til})e %}[Té)%soé pag;b tltd ‘g}l%pt he data

synt hesi zer nunber repéeti tions eed
pl ayback dailayhaskiglatspamte of the special playback data during the

fast playback can be improved and the playback quality
during the fast playback can be improved.

The record data is not limited to the ATV signal or DVB
signal. 1In the case of Japan where a video signal is
coﬁpressed according fo the MPEG2 recommendations, an ISDB
signal or a signal compressed according to the MPEG1l
recommendationé may be employed, and yet similar effects are
obtained.

When data transmitted in the form of transport packets
reprééented by the MPEG2 recommendations is recorded in a
digital VTR represented by the SD standards, in the second
embodiment, two transport packets are transformed according
to a five-sync block format. This should not be taken as a
limitation, and, in general, n lines of sync block data may
be generated using m transport packets (m and n are positive
number) . '

In recording data of the sync block format obtained'by
the above transformation, on a recording medium, by
strﬁcturing the recording format on the recording medium
such that the n sync blocks of data is positioned on the
same track, it is possible to transform fhe transport packet
data into sync block format.

Since n sync blocks of data is completed within the
same track, it is possible, at the time of transformation
of the sync block format data into transport'packet data, to
easily separate the sets of the n sync block formats using
the track information such as track identification signal
and sync block number, and the size of the circuit of the

" playback system can be reduced.

Moreover, it is not necessary to record identification

signals of n sync blocks. The data storage areas can be
—
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pl ayback data. On the basis of a reference signal for cont fjofih “ihe iAS BEEN
rotation phase of the rotary drum 25 and sent fromthe servd_syst BRPLACED

reference signal generator 58 as well as the recording node, tTheé Tecordrmng
timng signal generator 56 outputs a data generation start siggggyto each
of the data synthesizer 20 and error-correction encoder 22. Figs. 9A to 9M
show waveforns of control signals sent fromthe recording timng signa
generator 56 in various recording nodes. Fig. 9A shows a reference signa
for controhdtingzdid ePfedtbrelnaseTind lémgtivtaf yorke usyRd Bihelclsens hoom t he

;2:1;?515%12; rP[n{e% Si gn:tfﬁég&?% %K‘iﬂps rgcord: nQ glsdzho;/:visgé g?lt 2hows a

data recording tThe mpsigiens sQibp‘lXe@D_Q@dtmbaybaCk data recording
areas, 18x speed playback data recording areas, and error-
correcting code recording aréas, and the numbers of these
areas are not limited to those described above.

The number of tracks forming a period is not limited to
four. In the second embodiment, 4x and or 18x speeds are
selected as the fast playback speeds for reproducing the
data recorded in the standard recording mode. This however
should not be taken as a limitation, and similar effects are
obtained if the special playback data reéording areas are
positioned along the scanning traces of the rotary heads 26a
and 26b, as described above, even if other speed multipliers
are employed.

It is also possible to perform the higher-speed fast
playback in the case of the standard recording mode by
setting the speed at 8.5x speed'in'the case of the recording
format adopted in the second embodiment, and by means of the
speed control alone.

The fast playback speeds set for the respective
recording modes are not limited to those adopted in the
second embodiment. In the second embodiment, the scanning
traces of the rotary heads 26a and 28b are substantially the
same for the speed multipliers in the case of the standard
recording mode, the set speed multipliers for the (1/2)x
‘recording mode, (1/3)Xx speed recording mode, and (1/4)x _
speed recording mode are respectively set at 2, 3 and 4. 1In
any of the recording modes, one area is defined as a 4x
speed data area (lower-speed fast playback area), and five
areas are defined as 18x speed data areas (higher-speed fast
playback areas). The numbers of areas are not limited to
these values. Specifically, in contrast to the standard
recording mode for which the fast playback speed is set at
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the recording timng signal supplied to 4 1 the recordin
| ags behind the recording timng signal. supplied to the rec ' |

p

recordi ng anplifiérs 24a and 24b in the 25 Mops recording 0.
3?%{5 lé_L ?%%@EEN

24a by a time corresponding to a di stance between the rotary

(normal |y, about five sync blocks.) Fig. 9D shows the data recording
timngs of respective channels in the 25 Mips recordi ng node. As
illustrated, in the 25 Mips recordi ng node, various control signals are

out put evergxk ot A8 sded haandidiy d¥edn b.x a8l siai@ BPodlespreedr phet he

magnetic areas (5 x 5 sync blocks) are set for the respective cases,
in the case of the (1/2)x speed recording mode, the fast
playback speed may be set at 4x or 18x speed, and one area
(1 x 25 sync blocks) or three areas (3 x 10 sync blocks) may
be provided for the respective cases.

In the case of the (1/3)x speed recording mode, the
fast ﬁlayback speed may be set at 6x or 21x speed, one area
(1 x 25 sync blocks) or two areas (1 x 13 sync blocks) may
be provided for the respective cases.

In the case of the (1/4)x sped recording mode, the fast
playback speed may be set at 8x or 36x speed, and one area
(1 x 25 sync blocks) or three areas (3 x 10 sync blocks) may
be prov1ded for the respective cases.

The number of the special playback data areas is not
limited to those édopted in the second embodiment.
Irrespective of the recording mode, it is sufficient if the
special playback data be arranged along the scanning traces
along which the rotary heads 26a and 26b also scan the

. subcode areas. |
. ° The size of the specilal playback data area is not
1im1ﬁed to the one adopted in the second embodiment.

In the second embodiment, the 25 Mbps recording mode is
regarded as the standard recording mode. This should not be
taken as a limitation, and the 50 Mbps or 12.5 Mbps

.'reébrding mode may be regarded as the standard recording
moﬁe,_and yet if the same track format is used in common
bétween different recording modes, and recording is made
altering the number of repetitions of the special playback
data for each recording mode, the special playback data can
be recorded efficiently, and the playbaék quality of the
fast playback image for each recording mode can be improved.

The above description of the second embodiment relates
to the case of a digital VTR having four recording modes,

ﬂé—_____—————*—_—"_ 109
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tape. Fig. 9E shows a data generation start signal for the 1Q. BHIMSMECT HAS BEEN
recording node: Fig. 9F shows a data recording timng signalj supgRERAGED
the recording anplifiers 24a and 24b in the 12.5 Mops record ;
9G shows the recording data timng of respective channels in {dg312. 5 Mops
recording node. As illustrated, in the 12.5 Mips recordi ng node, various
control signals are output every two rotations of the rotary drum 25, and
data is recorded on the magnetic tape. Fig. 9H shows a data generation
start signakamedly .t HheS. s’ﬂm‘dxmi rrexyrd] ing e, (RiAR) Olspdwdvsr ecaipd ing

recording Wodend (/ANAl Rl Lk e ARSI P TS Sa 48eaP AP 11

t he 8.33 S reco
mode, shown 1n Fig. 7. This however should not be taken as

a limitation, and similar effects can be obtained with a
digital VTR having two or three of the above recording
modes. The recording modes are not limited to the four
recording modes described above. -

In a digital signal recording device having a plurality
of recording modes including at least a standard recording
mode and transparent-recording a intra-frame or -field, or
inter-frame or -field coded digital video signal and
received in the form of transport packets, and a digital
audio signal, first, various header information is extracted
from the input transport packets and the transmission rate
of the input transport packets is identified. Based on the
result of the transmission rate identification, a recording
mode for the digital signal recording device is set. The
intra-frame or -field coded digital video signal included in
the input transport packets is extracted from the transport
packets. The intra-frame or -field coded digital video
signal that has been extracted is reconstructed and
transformed into special playback data. Record data is
structured by a record data format generating means, for
recording the input transport packets and special playback
data at predefined positions on tracks on the recording
medium. When the record data to be recorded on a recording
medium is generated at the record data format generating
means, the number of repetitions of the special playback
data to be recorded on the recording medium is varied
depending_on the recording mode. A recbrding medium travel
speed control means for controlling the travel speed of the
recording medium controls the travellspeed of the recording
medium according to the recording mode, and also controls
the record data format generating means so that record_data

1100 \
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recording data timng of respective channels in the 8.33 p&HIP i ‘QBEEN
node. As illustrated, in the 8.33 Mips recordi ng node, valious Q P

..._.__.__.—..:

signals are output every three rotations of the rotary drum?25, and data is
recorded on the magnetic tape. Fig. 9K shows a data generati assesdmrt signa
for the 6.25 Mps recordi ng node. Fig. 9L shows a a data recording timng
signal supplied to the recording anplifiers 24a and 24b in the 6.25 Mps
recording mode. Fig. 9M shows the recording data timng of respective
channel s i gehfte feomb tifep s aceaar diaty fod@mat Aendratsmeamedns g he 6. 25 Mps

recording xrrgg:%rde?ir iicr)l S‘er"r\’xlcirl:ttre%ltl§i g;t'i'laltst'a%rke QU YRS %pecial
playback data can therefore be recorded efficiently in any
of the recording modes, the limited special playback data
recording area can be used effectively, the playback data
rate for the fast playback can be maximized, and the
playback picture quality can be improved.

Moreover, the same track format is used in common for
different recording modes. Controls performed by the
recording system and and playback system can therefore be
the same between the recording modes. It is therefore
possible to substantially reduce the size of the circuitry.

. When the recording format is generated, the speciai
playback data recording areas are so positioned that special
playback data will be arranged along the scanning traces
scanned by the head at a predefined fast playback speed for
the standard recording mode. The record data format
generating means is so controlled that the special playback

. data generated by the special playback data generating means
are recorded in the special playback data recording areas.
Acqbrdingly,'the playback data rate during the fast playback
in the case of the standard recording mode can be raised,
and the playback picture quality in the fast playback can be
improved. Particularly, in the standard recording mode with
a high recording rate, the data amount of intra picture data
pér frame is expected to be larger than that for other
recording mode. That is, it is necessary to set the
pla&back data rate during fast playback in the case of the
standard recording mode sufficiently high, as compared with
other recording modes, recording mode permitting another
data rate for recording. Accordingly, in the case of the
standard recording mode, the playback picture quality can be
improved by positioning the fast playback data recording |
areas along the scanning traces of the head during the fast

' 111
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42 four rotations of the rotary drum 25, and data is recor {etHigrsHiT® +4S BEEN
magnetic tape.  (ln reality, as mentioned above, the recor @i ng tRBPDACED
signal to supplied to the recording anplifier 24b | ags behk
timng signal supplied to the recording anplifier 24a by a tiqggsa7
corresponding to a distance between the rotary heads (normally, about five
sync bl ocks).) The data synthesizer 20 produces record data formats in
accordance with the control signals. First, when a data generation start
signal is ippaybakhe type of the special playback data to be recorded on a
track of each cngang! a139t31°3] gna1"tetorilnge A% 26 PPy G212 'S

plurality of recording modes including at least a standard

recording mode and transparent—recording'a intra-frame or -
field, or inter-frame or -field coded digital video signal
and received in the form of transport packets, and a digital
audio signal, or a recording medium, first, the transmission
rate of the input transport packets is identified. Based on
the result of the transmission rate identification, a
recording mode for the digital signal recording device is
set. The intra-frame or -field coded digital video signal
included in the input transport packets is extracted from
the transport packets. The intra-~frame or -field coded
digital video signal that has been extracted is
reconstructed and transformed into special playback data.
Record data is structured by a record data format generating
means, for recording the input transport packets and special
playback data at predefined positions on tracks on the
recording medium. When the record data to be recorded on a
recording medium is generated at the record data format
generating means, the recording format of the special
playback data to be recorded on the recording medium is
varied depending on the recording mode. The special _
playback data can therefore be recorded efficiently in any
of the recording modes, the limited special playback data
recording area can be used effectively, the playback data
rate for the fast playback can be maximized, and the
playback picture quality can be improved.

By positioning the special playback data on the
scanning traces scanned by the head at a predefined fast
playback speed for each recording mode, the special playback
data can be recorded efficiently for each recording mode,
the limited special playback data areas can be utilized
effectively, the playback data rate during fast playback can
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e dHifRRHEEH HAG BEEN
s ti MEPLAGED

on the basis of a track nunber of the track which is recor
track identification nunber within one track format. At t
nunber of repetitions of the special playback data to be re
speed is checked. |f the special playback data has been repeiég
recorded a given nunber of tinmes , a data request signal indi i'ng that

t he next special playback data should be read fromthe nenory containing
speci al playback data is output. To be nore specific, when the 18x speed
playback daja .ﬂ@ﬁ@f@@dre&ﬂadeﬂerﬁﬁsﬁ Bl pﬂ:g{ﬁseﬁuaum tdntBg 25 Mops
recordi ng ata request signa icatin at the next specia
playback(k%@PWQW?%e anount of 25 sync bl ocks should be output is supplied

to the third mnengpyYeedtrolengSthe recording format generating means so
that, when the recording format is generated, the special

playback data is arranged along the scanning traces which
the head scanning the subcode areas also scans, at a
predefined fast playback speed for each recording mode, the
rotary head scans the subcode areas during the fast
playback, and it is possible to obtain additional function
such as finding the start of an item-of-music, using the
signal recorded in the subcode area.

At'the time of generation by means of the special
playback data generating means using the input intra image
data, the special playback data is generated in the form of
input transport packets. When the special playback data |
generated in the form of transport packets is recorded on
the recording medium, it is transformed into sync block
format, like the input data, before recording, so that no
_circuit for generating the transport packets 1is required in
performing fast playback at the digital signal playback
device, and the circuit for transforming the sync block
formats into transport packets for use in normal playback '
can be used in common, and the size of the circuit in a '
playback-only device or the like can be reduced.

Where the data transmifted in the form of transport
packets represented by the MPEG2 recommendations is recorded
in a digital VTR represented by the SD standards, at the
time of generating the sync block formats at the record data
generating means, two input transport packets are used to
produce.five lines of sync blocks. The transport packets
can be transformed efficiently to the sync block formats.

In a digital signal playback device reproducing a
recording medium on which special playback data extracted
from record data is recorded repeatedly in predetermined

113
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sync bl ocks of 18x speed pl ayback data, read fromthe third PNy SHFET HAS BEEN
tenporarily stored in the 18x speed pl ayback data nenory proV| ded REPLACED
data synt hesi zer 20. Likew se, when the 4x speed pl ayback d '

recorded repeatedly twice in the 25 Mips recordi ng node, a dajgggpquest
signal indicating that the next special playback data in the amount of 25
sync bl ocks should be output is supplied to the second nenory 16. The 25
sync bl ocks of 4x speed pl ayback dat a, 43 read fromthe second nenory 16
I S tenpor aarleasst @amll Hav e ap pead 4 ayb atde diad imgramdes pimyliuéing nat he

dat a standard recording mode, the recording mode is detected from
the playback signal during playback. Based on the result of
the recording mode detection, the travel speed of the
recording medium is controlled. When fast playback is
performed using a record medium having been recorded at a
travel speed 1/K times that of the standard recording mode,
the travel speed of the record medium is so controlled that
the drive speed of the recording medium is set at a about
{+K#(N+1/2)}x speed (where N is a positive integer, and
2#K» (N+1/2)<M*K (M represents the number of repetitions of
the speciai playback data) is satisfied). As a result, good
. fast playback can be realized using identical recording
format for different recording modes. Since the same
recording format is used, a signal processor in the playback
system can be used in common between different recording
modes, leading to a substantial reduction in the size of the
circuitry. With regard to the record medium, only the
travel speed control is performed, and phase control is not
performed. Accordingly, the size of the circuit of the
servo system and the size of the circuit in the mechanical
system can be reduced substantially.

In a digital signal playback device reproducing a
recbrding medium on which special playback data extractéd
from record data is recorded in predetermined areas, and
having a plurality of recording modes including a standard
recording mode, the recording mode is detected from a
playback signal during playback. Based on the result of the
recording mode detection, the travel speed of recording
'medium is controlled. At this time, tracking is so
controlled thaf the head scans a subcode area during fast
playback at a predetermined speed for the recording mode, so
that the rotary head scans the subcode area during fast
playback, and it is therefore possible provide additional
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synt hesi zer 20. \When the nunber of repetitions is not | argerTHI®SHERT GIAGEBEEN -
nunber, the record data is produced using special playback |flata fREPLAQED
speed and stored in the data synthesizer 20. The sane appltes to the other —
recordi ng nodes.. However, the nunber of repetitions for eaclsgeapeci al

pl ayback data varies dependi ng on the recordi ng node. When the checki ng of

the nunber of repetitions of each special playback data is conpleted, data
arrangenment on one track is set according to the track identification

signal s. Tirencrdoh isthed iafs ddinidimesitdrealsstaarte dfdetmeuf-imummﬂsi gred g f or
identifying,the.,t k T ‘In the first enbodi nent,
data is regSF %&g'il%(i i'e'::tjbrrtéﬂekd lksnlsjb ng;r?ltdli)(ﬁ y si mJaI taneously. The track
identification
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arrangenment on a track recorded by the rotary head 26a is sqf. Waerihbep
data arrangenent on a track is set, special playback data fo '
read in sync block units fromthe first nenmory 13 and data syjy i zer 20,
and record data for one track is thus produced and then to the fourth
menory 21. Wen the generation of the record data for one track, to be
recorded by the rotary head 26a is conpleted, generation of data for one
track to be recorded by the rotWHAT EBRAI20MED Inducted in the sane
manner. The record data for two tracks, which has been generated by the
data synthesizer 20, i-s tenporarily stored in the fourth nenory 21
Error-corracti nd ddgdsadordigmaIng daondingShlestiaraldraising s tanr aktey ad£d by
the error-

signal therefore indicates either of the track Tl to T3. Fiatﬂﬂ@SHEETHASBEav

recording modes including at least a standard recording
mode, and transparent-recording a digital video signal which
is intra-frame or -field, or inter-frame or -field coded and
input in the form of transport packets, and a digital audio
signal, on a recording medium, and comprising:

a transmission rate identifying means for identifying a
transmission rate of the input transport packets;

a recording mode setting means for setting a recording
mode for the digital signal recording device on the basis of
a result of transmission rate identification;

a data extracting means for extracting the intra-frame
or -field coded digital video signal from the transport
packets;

a special playback data generating means for generating
special playback data by reconstructing the intra-frame or -
field coded digital video signal, having been extracted by
the data extracting means; and

a record data format generating means for generating
recording format such that the input transport packets and
the special playback data are recorded at predefined
positions on tracks;i

wherein when the record data is generated by the record
data format generating means, the recording format
generating means is so controlled that the number of
repetitions of the special playback data recorded on the
recording medium is Varied depending on the recording mode.

2. The digital signal recording device according to claim
1, wherein, when the recording format is generated, the
recordihg format generating means 1s so controlled that the
special playback data is positioned along scanning traces

A )



correction encoder 22 and appended to the record data of e _ai§ 2i N
stored in the fourth nenory 21. The error- correction encofe 3éggiﬁﬁg
10A and 10B) outputs a reading control signal to the fourt |

that the 44 data for two tracks and having the error-coTregéégg codes
appended will be read substantially sinultaneously in respons 0 a data
generation start signal sent fromthe recording timng generator 56. In
response to the reading control signal, the record data for one track of

each channghiich '2afbdd YRddY dOW BB aylck Beddifor Ithe standard

recording mode.

3. A digital signal recording device having a plurality of
recording modes including at least a standard recording
mode, and transparent-recording a digital video signal which-
is intra-frame or -field, or inter-frame or -field coded and
inbut in the form of transport packets, and a digital audio
signal, on a recording medium, and comprising:

" a transmission rate identifying means for identifying a
transmission rate of the input transport packets;

a recording mode setting means for setting a recording
mode for the digital signal recording device on the basis of
a result of transmission rate identification;

a data extracting means for extracting the intra-frame
or -field coded digital video signal from the transport
packets; :

a special playback data generating means for generating
special playback data by reconstructing the intra-frame or -
field coded digital video signal, having been extracted by
the data extracting means; and

~a record data format generating means for generating
recording format such that the input transport packets and
the special playback data are recorded at predefined
positions on tracks; '

" wherein when the record data is generated by the record
data format generating means, the recording format
genérating means is so controlled that the recording format
of the special playback data recorded on the recording
medium is varied depending on the recording mode.

4. The digital signal recording device according to claim
3, wherein, when the recording format is generated, the
recording format generating means is so controlled that the

#—,_;;-——————””‘“’“ 117
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spacing of five bytes long is interposed between sync bl ock

track formats conformng to the SD standards are generatEd'“%?ﬁ§E%F%i£¥%58§EN

sync signal and ID signal to be appended. Moreover, an I TI

r\rr

subcode area are preserved and a given gap is interposed bet
rearranged data is then output. The output of the fourth ne
supplied to the digital nodul ators 23a and 23b. The digital

and 23b append a sync signal and ID signal to the start of e

gata
U
nodul ators 23a
ach sync bl ock.

In the fi r§be%qﬁqdb'1%%tba<:tm%a!t%e'lté fdo%qtﬂi%eﬁ %Jl@ng;]@@aﬁﬁh'r{hg thigcdgcor ding

node is recorded asS t I D si he data with

e | D signal appended is

nodul at ed Whdchap feady scans |aé'd & (fatsﬁe nlgyhagiin srafst ifAere@dua and 24b.

The digitalkecpp@dialg @ddeSs achi eved on the basis of the track

5. The digital signal recording device according to claim

4, wherein, when the recording format is generated, the

recording format generating means is so controlled that the

special playback data is positioned along scanning traces

which a head scanning a subcode area also scans, at a fast

playback speed for each recording mode.

6. The digital signal recording device according to claim
1 or 3, wherein the special playback data is generated in

the form of transport packets.

7. The digital signal recording device according to claim

1 or 3, wherein, when sync block format is generated. two

transport packets are used to form five sync blocks.

8. A digital signal playback device reproducing

a

recording medium on which special playback data extracted

from record data 1is recorded in predetermined areas

repeatedly a plurality of times, and having a plurality of

recording modes including a standard recording mode,

comprising:

a recording mode detecting means for detecting a

recording mode from a playback signal; and

a recording medium travel speed control means for

controlling the travel speed of the recording medium on the

basis of the result of detection of the recording

mode,

wherein when the recording medium having been recorded

at a travel speed 1/K times the speed for the standard

recording mode, during a fast playback, the recording medium

travel speed control means is so controlled that e driving

’\~\ 118 \
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identification information sent fromthe recording tiningr' BFTer—%
'56. The digitally-nodulated data fed to the recording a HT‘$§H§'EHAS£mfN
24b is anplified and recorded on the magnetic tape by neahs of ASE-4CGEDary
heads 26a and 26b. Next, the operations of the servo systen13$ &32
described. The reference signal used to control the rotary m 25 and
sent fromthe servo systemreference signal generator 58 is supplied.to the
drum notor controller 27. The drum nmotor controller 27 controls the drum

ot or aCCO%%éHHtfbﬁf%héE?é%é¥ﬁ¥h§'ﬁ5&ﬂuﬁ”¥§t§6%réﬁﬁﬁtéﬁ%?@?ﬁﬁ 4Bfgrmation

concer ni ng the rota ﬁ¥ heads 26a, and. 26b which is output fromthe drun1nDtor

28, so t hatl K Nl ok FPeed ot ERere NotRne tes aTH’fésjd?hW nbRbeeen. i and

driven by @«K#(N+1/2)<M*K (M denotes the number of repetitions of each
special playback data) is satisfied).

9. A digital signal playback device reproducing a
recording medium on which special playback data extracted
from record data is recorded in predetermined areas, and
having a plurality of recording modes including a standard
recording mode, comprising:

a recording mode detecting means for detecting a
recording mode from a playback signal;

a recording medium travel speed control means for
controlling the travel speed of the recording medium on the
basis of the result of detection of the recording mode; and

| a tracking control means for controlling tracking such
that the head scans a subcode area during fast playback at a
predefined travel speed for the above recording mode.

119
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45 driving voltage applied by the drum motor controller 1ETHEP§HE@F%35%E5%

phase of the rotary drum 25 is supplied fromthe drum not
n&i&&é&—-_

notor controller 27. Simlarly, the capstan notor control
t he capstan notor 30 according to the reference signal used yggggntrol the
rotary drum 25, the recording node, and the rotation information
(information on the travel speed of the nagnetic tape) concerning the
capstan notor which is output fromthe capstan notor, 30. The travel speeds
of the magnetic tape for thaBSERAETt OFeTHECDIAChQSHRBes are shown

In a digital signal recording and playback device, the
transmission rate of input transport packets is identified.
A recording mode is set on the basis of the identified
transmission rate. Intra-frame or -field coded digital
video signal is extracted from the transport packets, and
the intra-frame or -field coded digital video signal having
been extracted is reconstructed to generate special playback
data. Recording format is generated such that the input
transport packets and special playback data will be recorded
at predefined positions on a track on a recording medium.

At this time, the number of repetitions of the special
playback data to be recorded oh the recording medium or the
recording format is varied depending on the recording mode.
‘Because of the improvement in the recording rate of the fast
playback data, the playback picture quality during fast
playback can be improved.

Selected Drawing: Fig. 1
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in Fig. 7. That is, control is so nade that, if the travelf @ﬂ
Mops recording node is assunmed to be 1, the speed in-the 1
recording node is 1/2, the speed in the 8.33 Mps recordin

and the speed in the 6.25 Mps recording node is:1/4. The capstan not or
controller 29 outputs the driving voltape/ 5@ use in driving the capstan
notor 30 on the basis of the reference signal used to control the rotary
drum 25 and the rotation information concerning the capstan notor, so that
the tape travel speed will be set as nentioned above in accordance with the

t‘F‘i‘ JA’éeaéé’N

: S8C

speci fic recordi ng node. The rotation information of the capstan notor is
supplied fromthe capstan notor 30 to the capstan notor controller 29.
Next, description wilil b§ & configuration of
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a pl ayback systemof a digital

VTR for reproducing data fr ne

tape on which data is recorded according to

f or mat .

In Fig. 21,

6la and 61b denote digital

" Fig. 21 is a block diagram showi ng the confi gurat
pl ayback system of this enbodi nent.
nunerals as those in Fig.

Conmponents bearing the sane reference
1 are of the 2aA8Configurati on and operations.
reference nuneral's 60a and 60b denote playback anplifiers.
denodul ators. 62

#

t he af oresai d

@1 HAS BEEN
EEi2 CED

denotes a fifth nenory. 63

denotes an error- correction decoder for correcting or detecting errors.

46

Ta
§ . EéB 37a
EXT%’;\\TC%R APPENDING .3
EXTRS creuT | -
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CIRCUIT
Z |
¢
VARIABLE- ~D
LENGTH COUNTER
DECORDER
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TRANSPORT |42
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CIRCUIT
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in a playback digital signal, using ClL and C2 check codes. THESHEST HAS BEEN
si-xth menory for storing a playback digital signal for nor ' pl aRERERCEDGS
denotes a seventh nmenory for storing special playback data. S a
switch for selecting an output of the sixth nmenory 64 or an output of the
seventh nenory 65 according to a sel ect 3s/ §hl sent from a pl ayback system
controller 68 that will be described later. 67 denotes a recordi ng node
detector for detecting the recording node, in which data was recorded, from
the digitally denodul ated pl ayback.digital signal. 68 denotes a playback
system controller for producing a reference signal used to control the drum
not or 28 .and capstan notor 30 on the basis of the node signal received
through an input termnal 69 gnd the detected recording node, and for
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outputting a select signal to the switch 66. .69 denotes anf ' N
t hrough which a node signal is input. 70 denotes an out put tgg%% f_‘;}?gogrﬁ

- to describing the operations of the playback system the opg

a¥Val B
‘v

digital VIR in the first enbodi nent for :‘ﬁ pl ayback using 4x speed

pl ayback data (data recorded in area B)4 | be described. Fast playback
usi ng 4x playback data is shown in Fig. 20, wherein both the travel speed
of the magnetic tape and the phases of the rotary heads 26a and 26b are
controlled. Fig. 22 shows the scanning traces by the rotary head 26b when
data recorded in the 25 Mips recording node is reproduced fromthe nmagnetic

tape at a 4x speed. As illustrated, when data is recorded in the 25 Mps
recordi ng F I G 5
7 DATA SYNTHESIZER L oo
(126 -2

— |FORMAT GENERATING | | o

I
| N
b 127 :
l - { |
124 ~ol FORMAT GENERATING |
SR CIRCUIT CONTROLLER i
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-- DIRECTION/> 25
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nmode, as descri bed pre\)i ously, the 4% speed 'pI ayba‘ck data ik THR£8K il
channel -B tracks. As described previously, the same data ijs re gﬁlgégbB.EEN

repeatedly for two track formats (the same data is recorded= :
-recording areas). Wwen the phase of the-rotary head 26b is control led so
that the rotary head 26b will provide a5¢830num pl ayback output at 47
the center of area BO the whole of the 4x speed playback data can be
reproduced as shown i.n Fig. 22. Wien data recorded in the 25 Mps
recording node is reproduced fromthe. magnetlc tape at the 4x speed as
~shown in Fig. 22, the '

FIG. 7

SYSTEM MODE 25Mbps 12.5Mbps 8.33Mbps'6.25Mbps

TAPE * 1 1,72

TRAVEL SPEED 173 [ 174

* : WITH TPAE TRAVEL SPEED AT 25 Mbps BEING
ASSUMED TO BE " 1"
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rotary head 27b can reproduce data from a subcode area. NbWE

can be controlled at an ITI area. Fig. 23 shows the scanni qﬁ&%§§§5§§g§§§§EN
rotary head 26b when data recorded in the 12.5 Mips recordi '
reproduced fromthe magnetic tape at a 4x speed. As illustrated, when data
is recorded in the 12.5 Mps recordi ng 60480 as descri bed preV|oust, t he

- 4x speed playback data is different fromtrack format to anot her. Wen the
phase of the rotary head 26b is controlled so that the rotary head 26b will
provi de a maxi num pl ayback output at the center of area BO the whole of 4x
speed pl ayback data can reproduced as shown in Fig. 23. Fig. 24 shows the
scanning traces by the rotary head 26b when data recorded in the 8.33 Mps

recordi ng node is
oervrotoy F1G. 8A

TIME

ROTARY HEAD 26a__] l | | L1 | | |
DATA RECORDING
MNG - [W_] W] W] (W1  [W]
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“TIMING
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reproduced fromthe nmagnetic tape at a 6x speed. As |1r §§§ gﬂa
is recorded in. the 8.33 Mips recording node, as descri ljed %ﬁ%ﬁ '?“QEEFﬂ
4x- speed playback data is different fromone track for

* the phase of the rotary head 26b is controlled so that the rotary head 26b
wi || provide a maxi mum pl ayback output &t/ B center of area BO the whole
of 4x speed playback data can be reproduced as shown in Fig. 24. Fig. 25
shows the scanning traces by the rotary head 26b when data recorded in the
. 6.25 Mops recording node is reproduced fromthe nmagnetic tape at an 8x
speed. As illustrated, when data is recorded in the 6.25 Mps recording
node, as described previously, the 4x speed playback data is different from
one track format to anot her. ' '
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When the phase of the rotary head 26b is controlled so that tﬁ'ﬂSerE&rwAgeggtN
26b wi Il provide a maxi num pl ayback out put REPLACEMVENT SHEET fRERitAgHIE :

center .of area BO, the whole of the 4x speed pl ayback data cam be

reproduced as shown in Fig. 25. Next, the operations of the digital VIR in

the first enbodi ment for performng fasg pegyback using the 18x speed
pl ayback data (data recorded in areas AO to A4) wll be described with

reference to Figs. 26 to 29. In fast playback using the 18x speed pl ayback
data recorded in the

FIG. 10A
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magneti c tape and t he phases of the'rotary heads 26a and 2@b ar eREPLACED
controlled. When data recorded in any other recording nod

only the travel speed of the magnetic tape is controlled. Fig 26 shows the
scanning traces by the rotary head 26a %te®Odat a recorded in the 25 Mps
recording nmode is reproduced fromthe magnetic tape at an 18x speed. As
illustrated, when data is recorded in the 25 Mps recording node, as

descri bed preV|oust, the 18x speed pl ayback data is recorded on tracks of
channel A. As described previously, the sanme data is recorded repeatedly

for nine track formats (the sane data is recorded on eighteen tracks). The-
whol e of the 18x speed pl ayback data can therefore be reproduced as shown

in Fig. 26. Wen data
| FIG. 12

25 Mops recording node, as shown in Fig. 20, both the trav TBWEHHAQQEEN—‘
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recorded in the 25 I\fops'recordi ng node i s reproduced from t = =
at the 18x speed, as shown in Fig. 26, the rotary head 26a qaiHISSBHidiLAS BEEN
data froma subcode area. Moreover, tracking can be controlljled at RERLAGED

area. The operations for reproducing data recorded in the recordrng NoUes
ot her than the 25 Mops recordi ng node WA 456k described bel ow. Fi gs. 30A
to 30G shows output patterns of the playback signal sent fromthe rotary
head 26a when data recorded in the 12.5 Mps, 8.33 Mps, and 6. 25 Mops
recording nodes is reproduced fromthe.magnetic tape in fast playback node
(fromareas AO to A4d). Fig. 30A shows the rotation phase of the rotary

LT

drum 25. Fig. oWs utput pattern of ‘a playback signal sent from
the rotary iflié aféx
y 188 BYTES '
I BYTES [
HEADER DATA
1 2 - 74 BYTES
H1iH2{ #1 TRANSPORT PACKET
H1 #1
...... ;.
Hli #1 H2 #2
H i #2
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1 76
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: 18
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17
12.5Mbps 124 233
- 6 165
8.33Mbps . 111.6 36
: 8 18
8.25Mbps 106.3 438
UPPER LINE : FAST PLAYBACK SPEED
LOWER LINE : NUMBER OF SYNC BLOCKS OBTAINED
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49 head 26a when data recorded in the 12.5 Mops recording nnﬂeTm, :
~reproduced at a 17x speed. Fig. 30C shows an output patternjof g’%IEgEng}é%%BEFN =

signal sent fromthe rotary head 26a when data recorded in t

1

recording node is reproduced at a 16.5x. speed. Fig. 30D shows an out put
pattern of a playback signal sent f‘romth; b?t ary head 26a when data
recorded in the 6.25 Mps recording m)oleI |§ eproduced at an 18x speed.

Fi g. 30E shows data produced by synthesizing playback signals sent fromthe
rotary head 26a for two rotations of the rotary drum 25 when data recorded

_inthe 12.5 Mops _
SUBCODE.185_T1TZT3 " FIG. 15
AREA _L‘BO— | | - |

70 —

AD~A4 : 18X SPEED PLAYBACK
DATA RECORDING AREA
(5SB)

BO: 4X SPEED PLAYBACK.
DATA RECORDING AREA
(255B)

VIDEO
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.
AUDIO 1'0 _
AREA
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01l R

%_Y____J
TRACK FORMAT
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recording node is reproduced at a 17x speed. Fig. 30F shows I C .
by synthesizing playback signals sent fromthe rotary head 2 ?‘#—’%r%é SE%BEEN1
rotations of the rotary drum 25 when data recorded in the 8. :
recording node is reproduced at a 16.5x speed. Fig. 30G shows data

produced by synthesi zi ng pl ayback signd¢5@nt fromthe rotary head 26a for

two rotations of the rotary drum 25 when data recorded in the 6:25 Mps '
recording node is reproduced at an 18x speed.. As will be seen from Fi gs.

30E to 30G if the travel speed of the magnetic tape is set as nentioned

above, data for all sync block addresses on one track can be reproduced by

synt hesi zing data recorded in any recordi ng node and acquired by the rotary
head 26a during two scanning periods (data to be reproduced do not have the
sane track address).
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‘the tape travel speed should be set to a [err](2*N+1)x speed Hove¥Si' AcED
when speci al pl ayback data i-s produced and recorded in prede ST
on the nmagnetic tape as described previously, if the nunber of repetltlons
(nunber of tracks) of the special plan§ data Is M(tracks) (according
to the recording fornmat of the first e M equal s to seventeen.

For 4x speed pl ayback data, Mequals to one) S|nce t-he ‘speci al pl ayback
~data is 50 produced by synthesizing data acquired by the rotary head

In general, for reproduci ng data recofded in the 12.5 Mips rﬁ ggmtéﬂgkggEEi]

R hhhlilililits
i#qi!iilﬁugsﬁss.
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26a during two scanning periods, an N val ue should be deter 'ggﬁé
t-he condition 2*(2*N+1)[err] M2 is satisfied. The condition

that the rotary head 26a scans a trace with the azinuth ther
opposite to that of the trace which the rotary head 26a scanned one
rotation of the rotary drum before. A¢4g8Dngly, data that has not been
repr oduced because of the azinmuth effect during the previous scan can be
reproduced (See Fig. 27). N denotes a positive integer. Simlarly, for
reproduci ng data recorded in the 8.33 Myps recording node, the tape travel
speed shoul d be set to a +(3*N+3/2)x speed. However, when special playback
data is produced and recorded in predeterm ned areas on the magnetic tape
as nentioned above, if the nunber of repetitions (the
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nunber -of tracks) of special playback data is M (according td THES $E0f A BEEN
format ‘of the first enbodinent, Mequals to eleven), since tife speRERLACED
pl ayback data is produced by synthesizing the data acquired '
head 26a during two scanning periods, an N value should be determ ned so
‘that the condition 2*(3*N+3/2)<M3 is ﬁ?tkﬁjied. The condition (3*N+3/2)
means that the rotary head 26a scans a (ace with the azinuth being
opposite to that of the trace which the rotary head 26a scanned one
rotation of the rotary drumbefore (See Fig. 28). N denotes a positive
integer. Simlarly, for reproducing data recorded in the 6.25 Mps
recordi ng node, ‘the tape travel 'speed should be set to a [err] (4*N+2)x
speed. However, when special playback data is produced and recorded.in

" predeterm ned areas on the magnetic ' .
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t ape as nentloned "above, “when the nunber of repetltlons (the hﬂﬂ§§ﬁaﬁTHASBEEN

tracks) of the special playback data is M (according to the Jecor ARERL-ACED

format of the first enbodi ment, M equals to nine),.since the specrar

pl ayback data is produced by synthesrziﬁﬂvﬂﬁta acqurred by the rotary head. .
51 26a during two scanning peri ods, ue shoul d be determ ned so.that .
the condition 2*(4*N+2)[err] M4 is satisfied. The condi tion (4*N+2) neans

that the rotary head 26a scans a trace with the azinuth bei ng.opposite to
that of the trace whi-ch the rotary. head 26a scanned one rotatlon of, the
rotary :
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drun1béfore'(Seé Fig. 29). N denotes a pdsifive"integer..£g=gg%§ral
irfyd

according to a recording systemin which the magnetic tapg
speed (K being an integer of not |ess than one) of a tape trave E§EE gsﬁ%h<—]
t he standard node, and data is recorded once on the magnette FD K
rotations of the rotary drum when fastzp*?gtack I's perforned mhlle _
conducti ng speed control alone, the tad speed should be set to a

+K* (N+1/ 2) x speed. However, when special playback data is produced and
recorded in predeterm ned areas on the nmagnetic tape as nentioned above,

when the nunber of repetitions (the nunber of tracks) of the special

pl ayback data is M since the special playback data is produced by

synt hesi zi ng data acquired by the rotary head during two scanning peri ods,

an N val ue _
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shoul d be determ ned so that the condition 2*{K*(hH1/2)}[erf‘“*V 5
satisfied. 'The condition K*(N+1/2) neans that the rotary j|haiS 88EETARS SEEN
trace with the azinmuth thereof being opposite to that of tfhe tr&E@uMmEﬂ1
the rotary head scanned one rotation of the rotary drum betore—Here—N

denotes an integer. In consideration OL has been descri bed above, fast
“pl ayback in which 18x speed pl ayback d § corded in 12.5, 8.33, or 6.25
Mops recording node (data recorded in areas A0 to A4) is reproduced will be

described. Fig. 27 shows the scanning traces followed by the rotary head
26a when data recorded in the 12.5 Mps recording node i's repr oduced from
‘the magnetic tape at a 17x speed. As shown in Firg. 20, in any recording
node ot her than the 25 Nbps recordi ng node,
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only the travel speed of the magnetic tape is controlled } =t

phase of the rotary drum25 is not controlled. As illustr f@ﬂ$SWﬁehHﬁHQ£EN
is recorded in the 12.5 Mps recordi ng node, 18x speed pl afback Rffiat3EP

.recorded in areas AOto A4 in cycles of 8.5 track formats. en tne .
magneti ¢ tape is made to travel at theLéY/;.)@peed, ‘a playback signal shown
in Fig. 30Bis acquired. Fig. 30E sho ynt hetic signal produced by
synt hesi-zi ng pl ayback signals, which is depicted in Fig. 30B and acquired
. during two rotations of the rotary drun125 Assum ng that data which are
not ' : S I :

252
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smal ler than -6 dB can be acquired as in the prior art, datafer LI T
sync bl ocks can be reproduced. This neans that the mhole datlla rec g&ﬁ=,&ﬂ
areas AOto A4 can be reproduced. Fig. 28 and Figs. 30C and _
case of the 8.33 Mips recordi ng node (%f Zégylayback speed), and Fig. 29
and Figs. 30D and 30G show t he case of Q 725 Mops recordi ng node (18x

pl ayback speed). As illustrated, in either case, all the data (sync

bl ocks) recorded in areas AOto A4 can be reproduced. Wen data is recorded
in the 25 Mips recordi ng node, tracking in fast playback can be applied at
an I TI However, for 18x speed pl ayback, for exanple, the tracking phase of
a rotary head may be detected and controlled either in one of special

pl ayback data recording areas or in a plurality of '
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speci al playback data recording areas. For 4x speed playba K éﬁﬁ@&l
phase of the rotary head 27a may be detected and controlled IH&; F BEEN
position on an adjacent track A Mreover, it nay be so ar

rough adjustnent of the tracking phase is nade at the ITl areas, and flne
adjustnent is nmade at the special playpagkg@reas. This tracking contro
nmethod is effective especially in conpatible playback (playback by neans of
a device conpatible with the device used for recording). Next, the
operations of the playback systemin nornmal playback node will be

‘descri bed. The signal reproduced from
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53 the. nagnetlc tape by the rotary heads 26a and 26b on th ]q{wgk
anplified by the playback anplifiers 60a and 60b and then é.+§€ BEEN
digital denodulators 6la and 61b. The output of the playba

is also supplied to the capstan notor controller 29. The digital

denodul ators 6la and 61b detect data in the input playback data, converts
it into playback digital data, and theraaj('éﬁt ally denodul ates it. An ID

- signal appended to the start of each sync block data is detected by the
~digital denodul ators 6la and 61b. The playback digital data digitally
denodul ated by the digital denodul ators 6l1a and 61b is supplied to the
fifth menory 62. In the fifth menory 62, the playback digital data for one
track is collected to structure an :
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error-correcting code block shown in Figs. 10A and 10B. .\Wen HE LUIIhg of
the error-correcting code block shown in Figs. 10A and 10B il ,bﬁ§§§;5 S BEEN
the error-correction decoder 63 uses the Cl check code and che BGED; o

correct or detect' errors occurring during playback. The playback digital
data whose errors have been corrected PBABHE error-correction decoder 63 is
.read fromthe fifth menory 62 and supplied to the sixth nmenory 64 and

seventh nenory 65. At this time, special playback data (4x speed pl ayback
data and 18x speed pl ayback data) reproduced fromthe special playback data
recording areas are supplied to the seventh .nenory 65, while playback :
digital data for normal playback is supplied to the sixth nenory 64. The ID -
sighal s detected by the digital denodul ators 6la
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and 61b ‘are supplied to the recording node detector 67. T'eTHEKSHEHﬁnyﬁhBEEN
detector 67 identifies the recording node, in which data h beeREPE&GEEed

fromthe reproduced 1D signals. The playback system contr 606
identifies the playback node set for the digital VIR on the basis of the
.mode signal received through the-input24e®nal 69. \Wien the input node
signal indicates the normal playback node, REPLACEMENT SHEET 54 t he

pl ayback systemcontroller 68 supplies a reference signal for the rotation
phase of the rotary drum 25, to the '
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drum notor controller 27, and supplies tapé'travel speed i nfijorart 49T 9a% BEEN
capstan notor controller 29 according to the result of the.ifidenti RepphCED

of the recording node separated fromthe ID signals. The sw
t he output of the sixth nenory 64 for normal playback according to the

sel ect information sent fromthe playb®%/$B3tem controller 68. During the
data readi ng, header information HlL and H2 is deleted from normal playback
- data stored in the sixth nenory 64 according to the sync block format shown
in Fig. 13B, whereby transport packets are restored and then supplied to
~the switch 66. The normal playback data sent fromthe sixth nenory 64 is
thus supplied via the swtch 66, and output through the output term nal 70.
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Next, the operations of the servo system in nornal playbaqgf=rea =0
described. The pl ayback system controller 68 supplies tage THISSHEELHASBEEN
information for the capstan motor 30, to the capstan notor{ cont REPLAEREDg -

according to the detected recordi ng node sent fromthe recording node
detector 67, and outputs a signal. whi @giy®Bcates whether the phase of the
rotary drum 25 should be controlled, according to the detected recording
node. (Needl ess to say, .when data recorded in each recording node is
reproduced in normal playback node, phase control is needed.) The
reference signal for the rotation phase of the rotary drum 25, sent from
the playback systemcontroller 68 is supplied to the drum notor controller
27. The drum notor controller 27 controls the drum notor according to the

'~ ONE DRUM ROTATION TIME

= >
-
l

FIG. 30A_I |

FIG.

FIG.

FIG.

FIG. 30E
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ref erence signal and the rotation phase information concerni 22 -
heads 26a and 26b which is sent fremthe drum notor 28, so t dﬂ“ﬁﬁ@ﬁﬁﬂHﬁSBEEN
motor is rotated at 9000 rpm The drumnotor 28 is driven bl a drRERLALED
vol t age 55 applied by the drumnotor controller 27. The 7o
of the rotary drum 25 is supplied fronpifhes5@ um notor 28 to the drum notor
controller 27. During playback, the rotation phase information of the
rotary drum25 is supplied fromthe drumnotor controller 27 to the
capstan notor controller 29. The capstan notor controller 29 controls the

- capst an

FIG. 31

AREA | 4x SPEED | 18x SPEED
RECORDING AREA : AREA
MODE .
25Mbps 4 18
(STANDARD) 62 10.94
12.5Mbps -8 36
a/2) - 53.14 10.63
8.33Mbps - 12 54
(173 50.73 10.53
6.25Mbps 16 12
(1,/4) 49,6 10.48

UPPER LINE : FAST PLAYBACK SPEED
LOWER LINE : NUMBER OF SYNC BLOCKS OBTAINED
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nDtor according to the rotation phase information concernin

drum 25, the recordi ng node,

pl ayback signa

concerning magnetic tape) which is - out

travel
Fig. 7.
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speed of nagnetlc tape so that the travel speed w ||
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phase control, by detecting the rotation phase of the rotary drum

on the .rotation phase information of the rotary drum 25 and Eae-Af
information recorded in the ITI areas. The rotation information concernlng
‘the capstan notor is supplied fromthepg an notor 30 to the capstan
‘notor controller 29. Next, the operations for fast playback will be
described. The signal intermttently reproduced from the nagnetic tape by
the rotary heads 26a and 26b on the drum25 is anplified by the playback
anplifiers 60a and 60b and supplied to -the digital denodul ators 6la and

61b. The outputs of the playback anplifiers 60a and 60b are al so supplied
to the capstan notor controller 29. The digital

speci fic recording mode. The capstan notor control ler 29 alﬂ OB YK ﬁ'rm\SB JJJ

< —
X - r
[]
[
. : 1
== = -
DI fi— :
~ _— ~% ~ :
DO DB NS B :
. . <l 4
N — DO S B B :
x (= ;
H
:

< e

X

-hﬁhﬁhﬁmﬁhﬁﬁﬁhﬁﬁﬁhﬁﬁhﬁﬂhﬁhﬁhhhﬁhhhﬁmﬁﬁﬁﬁﬁﬁﬁﬁﬁ'_

¥
iTI AREA

SUBCODE AREA |
VIDEO AREA | | |
AUDIO AREA

33

This Sheet Has Been Replaced

AHRRW

FIG.




56 denodul ators 6la and 61b detect data in the |nput playb CY18IGHERIT.HAS BEEN
converts it into playback digital data, and then digitally fenDdukgpesCesd -
An | D signal appended to the start of each sync block is de

-

digital denodul ators 6l1la and 61b. The playback digital data digitally
denodul ated by the digital denDdUIatorg 6é§)and 61b is supplied to the
fifth menory 62. In the fast playback Qd for exanple, as shown in Figs.
30B to 30D, data is intermttently reproduced fromeach track by the rotary
heads 26a and 26b. It is therefore.inpossible to
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collect data' for one track and structure an error-correcti pgeete—-hipgek
shown in Figs. 10A and 10B. |In the fast playback node, thgriefi®SEEERHAS'BEEN
correction using the C2 check code is not carried out. Weh t he RERLACGED
supplied to the fifth menory 62, the ID signals sent from :
denodul ators 6la and 61b are checked tgqrgﬁygnize the fast playback data
recordi ng areas, and the special playbacﬁ ata alone is tenporarily stored
inthe fifth menory 62. 1In the first enbodinent, in the fast playback node
in which data recorded in area BO is reproduced, the data sent fromthe

pl ayback anplifier 60b and digital denodul ator 61b is used to perform
various kinds of controls. 1In the fast playback node in which data
recorded in areas AO to A4 is reproduced, the data sent from
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t he playback anpllfler 60a.and digital -denodul ator 6la is usg R
various kinds of controls. The error correction using the Cl cﬁ% Wﬁﬁﬁ#ﬂ&SBEEN
applied at the error correction decoder 63 to the special pl backREBLACED
stored in the fifth nenory 62 in units of one sync block, to correct and
- detect-errors that have occurred duri r®@2y&sd pl ayback. The data whose
errors have been corrected by the error-correction decoder 63 is read

successively- fromthe fifth menory 62 and supplied to the seventh nenory
65. The output of the fifth menory 62 is also supplied to the sixth 57
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menory 64. However, no data is witten in fast playback noge——tn

accordance with the track nunber and sync bl ock nunber which T8 sk MHiEsEEN

fromthe ID information as well as the header information 1 and mmmm
.are appended to the input special. playback data as shown in

13B, the reproduced special playback 33/60s stored at predefi ned
addresses within the seventh nenory 65. The storage .area in the seventh
menory 65 for storing one frame of special playback data is deternined on
the basis of the. recording node signal sent fromthe recordi ng node
detector 67. The special playback data stored in the seventh nenory 65

according to the sync bl ock format ﬁ;hﬁwm if Fig. 1FBIiGread3'QTuni ts of

five sync bl ocks du§b%%65)é
AREA | 180 —
T1J( —
160 —
x5
150 —
140 —
VIDEO | 130 —} A20~A24 : 36X SPEED PLAYBACK
AREA DATA RECORDING AREA
120 — (5SB) :
1J0'_ o B20 : 8x SPEED PLAYBACK
DATA RECORDING AREA
1 %O _ (258B)
glg___
80 —
7:0 —Be
'60 _
| |l e
5|° -
4|0 —_
3|0 —
AUDIO 1|0 .
AREA
ITHAREA —— 0 —[ldals
fO f1 f0 f2
TRACK FORMAT -
This Sheet Has Been R

[T




even after header information HL and H2 are del eted, the 5t

data is supplied to the switch 66 in the formof transport|| pHE@ET ~FRBEEN
speci al pl ayback data sent fromthe seventh nenmory 65 is ¢utput FEFEOGER t he |
output termnal. 70 via the switch 66. Next, the operations 0Of THhe Servo i
systemduring the fast playback will b34de&s@ribed. The ID.signals detected
by the digital denodul ators 6la and 61b are supplied to the recordi ng node
detector 67. The recording node detector 67 detects the recording node of
the data, on the basis of the reproduced ID signals. The playback system
controller 68 identifies the playback node set for the digital VIR on the

basi s of the node signal recel ved thrrgugh mhe |np|.F' nal jg When t he
ey G.

i nput node signal '%B&ﬁﬁs
~ AREA 180—

170 —[

VIDEO ] B A30~A34 : 54X SPEED PLAYBACK
- AREA - DATA RECORDING AREA
(5SB) -

B30 : 12X SPEED PLAYBACK
DATA RECORDING AREA
(255B)

-

AUDIO
~ AREA .
ITI AREA —_ 0 —[aladedd]
0 f1 0 2

TRACK FORMAT
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node, the playback systemcontroller 68 supplies the switc
control signal which indicates that the output of the seve
shoul d be sel ected, and outputs various control signals to
system A method for control | i ng the- se’rvo system during fas
using the data stored in the area BO%\§ (9 REPLACEMENT SHEET 58

descri bed below. As described previo I/; in fast playback using area BO,

i n whi chever recordi ng mode data has been recorded, both the travel speed
of magnetic tape and the

. TIMB W AR
SUBCODE | & T FlG 39
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he s@®RBRLACED
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rotation phase of the rotary drum 25 are controlled. - The

Dy aakes V&S@EEN _

controller 68 supplies the drummptor controller 27 with & refem&mmacsmgna

used to control the rotation phase of the rotary drum 25,

|:uo L9l

capstan notor controller 29 with tape travel speed |nfornat|on on the basi s

of the-identified recording node" extraggeflighy om the |1 D signals. The drum

mot or- controller 27 controls the drun1nntor according to the reference

- signal and the rotation phases of the rotary heads 26a and 26b which is
supplied fromthe drumnotor 28, so as to rotate the drum notor at 9000

‘rpm  The drum notor 28 is driven by a driving voltage applied by the drum

motor controller 27.° The rotation phase of the rotary drum 25 is supplied

fromthe drumnotor 28 to the drum notor
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controller 27. During playback, the rotation phase informat ijomHfshdre: HAS BEEN |
rotary drum 25 is supplied fromthe drum notor controller 27fto thRepgRe Bﬁ’t N
notor controller 29. On the basis of the rotation phase info ; '
rotary drum 25; recordi ng node, tape travel speed infornmation, playback

signal sent fromthe playback anpl ifie‘?ﬂ}% and rotation information of

t he capstan notor (magnetic tape travel speed information) which i's-

supplied fromthe capstan notor. 30, the capstan notor controller 29 _
controls the capstan notor. 1In the first enbodi nent, the phase control is

achi eved through tracking control to maxim ze the playback output at the
.center of the BO area on the nmagnetic tape, on the basis of the rotation

phase information of the rotary drum sent fromthe drum notor -
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of- the magnetic tape in conformty with the tape travel spe

controller 27. The capstan notor controller 29 controls thg %Hé%igp $§§BEEN

and al so controls the S 9 rotation phase of the rotary dfum25
manner descri bed above. For reproducing data recorded in the 25 Mops
recordi ng node, |ITlI areas are scanned Iyl the 4x speed pl ayback. The

phase control may be effected by detecting the rotation phase using the ATF
i nformation recorded in.the ITI areas. The rotation information of the
capstan notor 30 is supplied fromthe capstan notor 30 to the -capstan notor
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controller 29. Next, the operations of = the servo system diir THIS SHEETSHHRSEEEN
fast playback in mhlch data recorded in the 25 Mops recordiing NnDHEPLACED
reproduced fromthe nmagnetic tape will be described. Desc

made of the operations of the servo’'systemduring the 18x speed playback in
whi ch data recorded in the 25 Mps recd®di5@ node is reproduced from areas
A0 to Ad. As shown in Fig. 26, in the 25 Mps recordi ng node, record data
is arranged so that the rotation phase of the rotary drum 25 can be
controlled by detecting the tracki ng phase error in an ITlI area. For
sufficiently raising the playback data rate of the special playback data

during the 18x speed pl ayback, the special playback data is arranged al ong
t he scanning traces :
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of the rotary head 26a. As shown in Fig. 20, the data raté*ﬁﬁFFﬁ§=fﬁ€?§F5¥===
speed pl ayback in which the fast playback can be perforned [pdH& 1-HAS BEEN
controlling the travel speed of the tape is about half the |Lhe d AGER i n
a node in which both the travel speed of magnetic tape and the rotation
phase are controlled. . Especially,” i n40#5@t andard recordi ng node with a
high recording data rate, it is supposed that the data amount of intra
‘picture data per frame is larger than that with other data rates. That is,
in the case of the standard recordi ng node, the data rate of the fast

pl ayback data nust be sufficiently higher than that in other recording

nodes. For this reason, the first enbodi ment adopts a recording format
accordlng to which the recordlng
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60 areas for the fast playback data area arranged al ong t hellsBH8EHEEG Tt+/ECBSEN

of the rotary head 26a in.the fast playback;

recordi ng node.

The met-hod of controlling the servo system

in thl st anBEPIACED

pl ayback using the 18x speed pl ayback data recorded in the 25 Mops

recordi ng node will
-the 18x speed playback, both the travel
rotati on phase of the rotary drum 25 are control | ed.

be described bel owg} /B0descri bed previously, during
speed of the nagnetic tape and the

Accordi ngly, the

pl ayback systemcontroller 68 supplies a reference S|gnal for the rotati.on

phase of the rotary drum 25 to the drum
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nmot or controller 27, and supplies the capstan notor contr ol [leTHBBSHNERTTHASBEEN
travel speed |nfornat|on on the basis of the result of the ijdenti RERBACED .
of the recording node extracted fromthe ID signal. The dr

controller 27 controls the drum notor 28 according to the reference signal
and the rotation phase information of / ary heads 26a and 26b sent
fromthe drumnotor 28, so as to cause e drumnotor to rotate at 9000
rpm The drumnotor 28 is driven by a driving voltage applied by the drum
nmotor controller 27. The rotation phase of the rotary drum 25 is supplied
fromthe drumnmotor 28 to the drum noor controller 27. During. playback
‘the rotation phase information of the rotary drum 25 is output fromthe
drum notor controller 27 to the capstan notor controller 29.
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The capstan notor controller 29 controls the capstan noto
rotati on phase information of the rotary drum 25, recordi TH%&ﬁﬁEﬁT BEEN
travel speed information, playback signal sent fromthe p bacRERMCER| er

60a, and rotation i nformation of the capstan notor (magnetic tape travel
speed information) which is sent fromg%g50apstan nmotor 30. In the phase
control in the case of the 25 Mips recording node in the first enbodi nent,
an I TI area on the magnetic tape is detected according to the - 61
rotation phase information of the rotary drum which is sent
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fromthe drumnotor controller 27, the state of tracking ih,@ﬁg L [%§§N
| TI area, and then the tracking phase error is detected. h TOST ptor
controller 29 controls the travel speed of the nagnetic ta 010

the tape travel speed information, and al so detects and controls the
rotation phase of the rotary drun125 L@qygﬁgnanner descri bed above. The
rotation information of the capstan nmotor 30 is.supplied fromthe capstan
notor 30 to the capstan notor controller 29. Described next is the
operations of the servo systemduring the fast playback using the 18x speed
pl ayback data recorded in a recording node other than 25 Mps recording
nmode i s reproduced from.the magnetic tape. Figs. 27 to 29 show the
scanning traces of the rotary head 26a in ' '
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respective recording nodes. - In fast playback of data havi
in areas AO to A4 in a recording node othér than the 25 Mfis -
node, the rotation-phase of the rotary drum 25 is not cont -
‘the travel speed of the magnetic tape is controlled (The manner o

synt hesi zi ng the speci al pl ayback datq§$ Eﬂyhieved by usi ng data acquired
during two scanni ng periods of the rot z_ ead 26a, as descri-bed '
previously. See Figs. 30A to 30G . The nmethod of controlling the servo
~systemduring the fast playback using the 18x speed pl ayback data recorded
in a recordi ng. node other than the 25 Mps recording node will be described
bel ow. The pl ayback systemcontroller 68 supplies.a reference signal for
the rotation phase of the rotary drum 25 to the drum notor controller 27,
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supplies the capstan notor controller 29 with the tape travaﬁﬁﬁpggggl
information on the basis of the result of identification offjthe eI
node separated fromthe ID signals. The drum notor control |tee=2Zcontto

@'%%9 BEEN

A

AP

the drum notor 28 6 2 according to the reference signal and the rotation
phase information concerning the rotargghagys 26a and 26b which is sent
fromthe drumnotor 28, so as to rotate the drumnotor at 9000 rpm  The
drumnotor 28 is driven by a driving voltage applied by the drum notor

controller 27. The

~ FIG. 51A
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rotation phase of the rotary drum 25 is supplied fromthe dfjuri&sier: 28 % ip=EN
the drum notor controller 27. The capstan notor controller #9 conRERIHACED o
capstan notor 30 according to the recording node, tape travefrspeed

i nformati on, reference signal sent fromthe playback systemcontroller 68,
and rotation information concerning thg7egotan notor (nmagnetic tape travel
speed infornation) which is sent fromthe capstan notor 30. The reference
signal sent fromthe playback systemcontroller 68 nay be identical to the
one for controlling the drumnotor 28. The reference signal is used to
determ ne a tape travel speed for the purpose of controlling the travel
speed of -magnetic tape. The rotation infornmation concerning the capstan
notor 30 is supplied fromthe ca;'Et'aGmtorS%to t he capstan notor
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controller 29. Because the digital VIR in the first enbodi IThe = EN
af oresaid configuration, signals with different recording r a%EBEA E‘.'D SC
recorded according to the sane recording format (track for mat) i -

Accordingly, the input data can be recorded efficient at a plurality of
recording rates w thout enlarging or gggﬁgbfatlng the circuitry of the
recordi ng system Moreover, the play ata rate of the special playback
data for the respective fast playback speeds can be set sufficiently high,
and it is possible to inprove the playback picture quality in the fast

pl ayback. Because the nunber of repetitions of each special playback data
-is altered depending on a recording node, the special playback data can be
recorded efficiently in each recordlng node, and ' -

FIG. 55
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t he pl ayback data rate of the special playback data can be
and the quality of a picture reproduced during the fast playpa
i nproved. Wien the data recorded in each recording node is r&g
during fast playback, the operations of the servo systemcan be sinplified
as described previously (for exanple, @;Sﬁfl al playback in which 4x speed
pl ayback data is reproduced, tracking C rolged so as to nmaxim ze the
pl ayback output at area BOw th any of the recof™ ng nodes. Wth all the
recordi ng nodes other than the 25 Mps.. ' : :
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recordi ng node, only the tape travel control of the nmagnetic tape is
performed when the fast playback fromareas AOto Ad-is pe T.@_r(B| [
fast playback. ). Because the sane track format is used i | .
the recording nodes, the circuitry of a playback system caf-he-scal-eq-—gows.djl
drastically. In the first enbodi ment, sp/®gler to sufficiently. raise the
- pl ayback data rate of special pl ayback data, the special playback data
recordi ng areas are positioned alo ItG scaEl‘Eg traces of the rotary

t

heads 26 in standard recordi ng nod o he ndard recording node with a

hi gh recording rate, the ‘anount: of - ﬁ]APﬁ'i ntra-picture data per one

frame i s expected L@AEE ialrge[) t'Eag in o
e’ playback data .

er recording nodes.  That is, it
is necessary to na o o '

BABABABABABABA
"HEAD A HEAD B

| H'EAD A HEAD B

FIG 58

| PRIOR ART
'SYNC BLOCK NUMBER |
| | 012 o < .+ 134
TRACK riiiimgiiiiiiiiiiiiiiie
_ N VIDEO AREA
o/ . 103 114
swe 0/ 187 80 108 11
BLOCK . PR “ %
NUMBER
MAIN AREA
DUPLICATION
AREA
- This Sheet Has Been Re :

lmmmm

|



rate during the fast playback in the standard.recording no

- sufficiently higher than in ot'her. recording nmodes, in orderfito é§§EWENI§yEET"
- pllayback picture quality in the fast playback. . I'n the. fir Dg{giodlﬂr‘rMAY_ 9%
therefore, the special . pl ayback data reoprding ar eas, cat | Y W i o = S
standafd. recerdi ng Hode, " are p05|t|oned-a10ng the scanning traces of the
rotary.heads 26 durJng the fast playback. ~This nakes it ‘possi ble to
~arrange the speC|aI4£a%;gck data with a maxi oumefficienc raise the

playback dat s RASIAR (HEOWA REFGBRANR, DRKICE M%V%Lew%%apmfeﬁp. ctur.e-...'_
-quallty |n ,the fast playback L

BACKGROUND OF THE INVENTION
Th§ present invention relates to a digital signal

:_recording device, such as a digital video tape recorder' _
c(hereinafter referred to as digital VIR) having a track by
'which a digital video signal and digital audio signal are'

:?'recorded*in predefined areas on slanted tracks, a digital,
L.digital disk player or ‘the like, in which the dig1tal v1deo

N signal and the digital audio signal are input in the form of
_bit stream, and the bit stream is recorded,.and a. digital
V_signal playback device for reproducing a recording media '
having been recorded using the digital signal recording _

device. : '_ _
) ‘Fig. 50 shows a pattern of tracks in a typical consumer
‘digital VIR. In Fig. 50, slanted tracks are formed on

) magnetic tape One track is divided into a video area 1n
_'which a digital video signal is recorded and an audio area
_in which a digital audio signal is recorded

There are two methods for recording video and audio
signals in this type of consumer digital VIR. One of the

'_methods is what is called a baseband recording method,

wherein an analog video signal_and audio signal are_received
as-inputs, subJected to high-efficiency encoding in order to
lower a data rate, and then recorded. The other method is

_ what is called a transparent recording method, wherein a bit

h7stream transmitted digitally is recorded.

~ For recording an advanced television (hereinafter ATV)

: signal discussed in the U.S. and a digital video o

h broadcasting (hereinafter DVB) signal studied in Europe, the_

. latter ‘transparent . recording method is suitable. The reason

'=:is that the ATV or DVB signal is a signal that has already _b
been compressed_digitally: ‘A high-efficiency encoder and
decoder'are.therefore unnecessary. ‘Besides,.since the ATV



64 In a digital VIR for recording data on a magnetic tape on*g@ger '
rotations (K being an integer not smaller than 1)at a tape t FAEBMeEnﬁﬂEET:
"1/ K times that of the standard node, when the fast pl ayback g\e,r?

~described previously by controlling onIy the Speed t he tapg F? speed
shoul'd be set to a +K*(N+1/2)x . speed.. ever, when the specral playback _
data is generated and recorded in predeterntned areas. on the magnetic tape -
as described preV|0ust, since the special playback data is structured by

synt hesi zi R GAIER SEEHAT efs OHELHPaEH0a S CAEN Y pféteﬁé e&at*ﬂe rotary headS, o
the value N is determned so-.that the condition 2* 1/2 err]MKis -

sati sfi ed, QHF%§§9Hﬁﬁﬁ9ncﬁo?%p%?Ft?%ﬂ%r(nu%b@Fa%?a k éﬁsfhﬁf BBEPéFent
playback d&h&dnﬁing method "is that the quality of a. picture reproduced

- in special playback mode such as fast playback, still

_slow mode is unsatisfactory Especially in fast playback
. mode, almost no picture can be reproduced from slanted
~tracks on which a bit stream is recorded as it is.
- A digital VIR for recording the ATV signal is in "A :
_'Recording Method of ATV data on a Consumer Digital VCR"'
_ .presented during "International Workshop on HDTV 1993" held
o on Ottawa, Canada on October 26 to 28t, 1993. The contents
' of the presentation will be described as a prior art. o
. According to the basic specifications for a prototype
'jof a consumer digital VTR, in a standard definition (SD)
'_mode, if a data rate for- recording of a digital video signal
is 25 Mbps ‘and a field frequency is 60 Hz, one image frame
'fis recorded in video areas on ten tracks In this case, it
_r'the data rate’ of an ATV signal ranges from 17 to 18 Mbps.
: R the ATV signal can’ be recorded in the SD mode by transparent'
recording ' '
Figs. 51A ‘and 51B show the scanning traces of a rotary
'ihead in normal and fast playback modes in a digital VTR In
the drawing, adjoining tracks are scanned obliquely
'alternately by rotary heads having differeit azimuths - In
normal playback mode, the tape travel speed is identical to
:the one-. in recording mode. The rotary. heads therefore trace-_.b'
*along recording tracks as shown in Fig. 51A In fast
'playback mode, however, the tape speed is different from the_.
~ one in recording mode. The rotary heads therefore trace, "
"_traversing several tracks and reproduce data from portions N
| of the tracks having identical azimuth Fig. 51B_shows the_ _
hcase of 5X speed fast playback - - o |
_p _ With a bit stream conforming to an MPEGZ
"recommendations (a bit stream of an ATV. or DVB signal

:._ - "_'!"



M The condition K*(N+1/2) neans that after the rotary druM1RE*EQCNMEﬁTSHEET
rotation, the rotary head scans a trace of an opposite azi myjt Hth Y m
condition 2*{K*(N+1/2)} is determined fromthe relationship bmﬁme Hé ,,,,,,,,,,,,,, .ﬂ
~ nunber of. repetitions and the naXinunltapp speed as descri b&e=previow
”conjunctlon with the: prlor art. .Incidentally; N denotes a positive —
“integer. tn the first” enbodlnent the rotary drum 25 is controlled to be
-rotated at 9000 rpm during the speC|aI pl ayback at anyrecordi ng node..
Thi s howeveeoBReumg %ot the WEE@R:Q#QPmMend&ihqns).'Wninanﬁnam@ cpded of .
the drum rraulsekgaaueaeslclaahw débowe@riﬁdé 1] SPEgu O e r ot afy
" head" 26a and -26b and the magnetic tape in eC|aI p aybac nDde to each _
other EveﬂePﬁSFEF§ eds&e Wﬁgﬁnghéo other frames . Assuming fhat an

MPEG2- conforming bit stream is recorded continually on
:tracks, in fast playback mode, intra coded data are
'separated or extracted from data intermittently reproduced
'and used to reconstruct pictures. At this time,_the

reproduced areas of screens are not contiguous to one
: _another. but fractions of blocks spread over the screens.
:,Moreover, since a bit stream is variable- ~length encoded, it
- .is not guaranteed that all areas of each screen are updated
cyclically " A certain area- thereof may not be updated for a
prolonged period of time As a result, the picture quality
for fast playback becomes unsatisfactory and is unacceptable
-for a consumer digital VTR.

-Fig. 52 is a block diagram showing the configuration of i
ha'bit stream_recording device permitting fast plaYback. '
"Herein; a video area on each track is divided into main
”areas in which all bit streams serving ATV signals are.

_ recorded and duplication areas in which important parts
"(high priority (HP) data) of the bit streams used to _ _
-construct pictures in fast playback mode are recorded In
fast playback mode. since intra coded blocks alone are -
valid, the intra-coded blocks are recorded in the3
duplication areas For reducing the amount of of data,__
1further, low-frequency components are extracted from all the
“intra-coded blocks and recorded as the HP. data. 1In Fig. 52,
reference numeral 1 denotes an input terminal through which
~a bit stream is input 2 denotes an output terminal. through-
' .which a bit stream is output 3 denotes an output terminal
| through which HP data is output T4 denotes a variable-
" length decoder 5 denotes a counter ' 6 denotes a data -
-eXtractor 7 denotes an end of block (EOB) appending
‘eircult,



~travel speed of the nmagnetic tape is set substantially to a eﬂE?LALm"LW.SHEET
CK*(N+1/2) x speed, sinmilar effects are obtained.- SpeC|f|caIIy V\heng/ eMAY 1996 |
rotating speed of the, drumis set-to a (1+r/R)x speed, the tgpRater.ae)’ " I v
speed i s.set substantlally to a + (r+R)/ B K (N+1/2)x speed. -Ofrder f_ _ :
_ condltlon ‘the ‘rotary-head 26a scans t he=tvaces shown in Figs. 27.-to 29,

and the aforesaid effects are obtained. In the above - 65 enbodi ment, the

fast playback.is performed.by controlling only the travel speed of the -
 magnetic tape, séntMBEGgh@°ﬂ§§FménSybé@kS§péé@ gy inaud ahxmwah dﬁuiatlon

and Slmlarinput terminal 1, output through the output terminal 2 as it
is, and then recorded continually in main areas. A blt |
stream received through the input terminal 1 is also
_supplied to the variable length decoder 4. The syntax of
fthe MPEG2- conforming bit stream is then analyzed and 1ntra
'~pictures are detected. The counter 5 produces timing

_ pulses. The data extractor 6 extracts low- frequency _
components from all blocks of the intra pictures The EOB
appending circuit 7 appends EOBs. In this way, HP data is

.- génerated. The HP'data is then'recorded in_duplication
" areas. R | L
' ' Fig 53 is a schematic diagram showing a system formed
of a conventional digital VTR during normal playback and
fast playback In the normal playback mode, all bit streams

1recorded in the main areas are reproduced, and sent to an j'

- 'MPEG2- conforming decoder located outside _the digital VIR.

~ The HP data is discarded By contrast in the fast playback'
mode, the HP data alone is read from the duplication areas,
ucollected and then sent’ to the decoder The bit streams
recorded in the main areas are discarded ' '

' _y Next, the positions of a main area and duplication area'
on each track will be described. Fig. 54 shows an example

- -of the scanning traces by a rotary head in fast playback

-mode ‘When the tape speed is an integral multiple of a
speed in normal playback mode, 1If phase lock is effected,
scanning head is phase lock controlled the head scanning is'

~in synchronism with the identical azimuth tracks. The .
locations of ‘data to be reproduced are therefore fixed In

-'iFig 54 assuming that components of a playback. signal whose
output levels are equal to or higher than -6 dB are
-i reproduced data from areas ‘of tracks crosshatched in Fig )

'54 can be_reproduced by,one head. Fig. 54 shows an_example_ ' _

of 9x speed playback;_ At_a 9x speed. reading of_the-signal' B -




~effects are obtained if the tape travel speed is set to be ensplxﬁﬁﬁhlﬁghger'.
“tinmes the speedduring recording. In the first enbodi nent, the tagg ﬂggﬁbgs _
speed for the 12.5 Mps recordi ng node is a 17x speed.- BUt_tbaﬁ és -
I.npose a_I|n1tat|on . As long as the above condition is net . . i
~speed may be a 15x speed, 13x speed or the like. Likew se, the tape travel -
speed for the .8.33 Mps. recording node is not.linmted to the 16.5x speed. .
" As-long as the above condition i$ nmet, simlar effects are obtained with a
- 13. 5% speedJ1ﬂﬂu5xrepbedsocrobshatkhed LhkBdgse54t s tapeahtaed. smerd for'

the above 1 AFEL MBI GReLEPBPL beCEhERLRLLIR, HiY BRERE, ot 5ol

or the||1«prosshatched in Fig 54, However, at other multiplied

—t

-speeds. it is not guaranteed that the reproduction of the
3signal is not guaranteed The areas in which the HP data is
_ recorded must therefore be positioned so that HP data can be
-read at several tape speeds . '
) 'Fig. 55 shows examples of areas scanned by a head at
- three tape speeds at which the head is in synchronism with
o the identical azimuth tracks There are overlapplng regions
which are scanned at several tape speeds The duplication
areas are selected from among the overlapping regions, to
ensure that the HP data ‘can be read out at the different
tape speeds Fig 55 shows the case of 4x, 9x and 17x
.1speeds The scanned areas are identical to those scanned at
- 2x, -7x and -15x tape speeds
It 1is impossible for a head to travel the same areas of
-;tracks at several tape speeds This is because the number
-of tracks traversed by a head differs between different tape
speeds Besides, it is necessary that the scanning is
'started at any identical azimuth track. Fig 56 shows
examples of scanning traces of a rotary head'at different_
tape. speeds. 'In Fig. 56, areas 1, 2, and 3 are selected
from among the overlapping regions for the 5x and 9x speedsﬁ
-The same HP data is recorded repeatedly on nine tracks, so -
'that the HP data can be read out at both 5x and 9x speeds
_ Fig 57 shows examples of scanning traces of by rotary_
- heads ‘at a 5x speed As is seen from the drawing,_the HP
-'data is recorded repeatedly on the same number of tracks as
:the speed multiplier (ratio of the fast playback ‘tape speed_
'ﬁpto the recording tape speed), E-1o) that the HP data 1is read
_out by the rotary heads that are in synchronism with the
"identical azimuth tracks. In other words, the HP data is
repeated for the number of tracks identical with the speed 1 '



In the first enbodinent, the recording format shown in Fig.

P;}lﬁed—-r_icg'r-

Thi s “however. does not inpose a limtation. |In a digital sig a recor qu
~device, playback devi.ce, or- recordlng/playback device (for efappl e,; aé _____________________
digital VTR or di-gital disk player) havi. a recording for OF reﬁﬂ*“ A=

‘the .special playback data extracted from=the input data in predeflned areas
- on the recordlng medi‘a,. by al tering the nunber .of repetitions of the '
"speci al - pl ayback data dependi ng: on the recordi ng node, while using the :
-|dent|cal|ﬂ#kﬁ¥9l@ﬁ¥o¢ﬁathetméxépemlHlapbaybaﬁﬂpéasaeEdr t ig ﬁasthuswback

can be’ recqm@aftﬁaenfeha dagﬂikgeea' AELAEEadBEA b eaﬁ bl sgec al

playback data in the fast can be |nprove e play ack
plcture qwﬁ??%m%# F%@ef58?eﬂﬁayﬁaERrWaﬁdbénﬂnﬁﬁﬁﬁéée directions.

~Fig. 58 shows a structure of a track in a conventional
ffdigital VTR Herein, one track is composed of main areas
-.and duplication areas. In a consumer digital VTR, a video
Jarea on each track is composed of 135 sync blocks The ma1n
areas are composed of 97 sync blocks, and the duplication
areas are composed of 32 sync blocks .The duplication areas,
"are selected to be the overlapping areas for 4x, 9%, and 17x
'speeds in Fig 55. 1In this case. the data rate for the main
) dreas is about 17. 46 Mbps. As: for the duplication areas, '
since the same data is recorded repeatedly seventeen times;
the data rate is about 338 8 kbps _

_ Because the conventional consumer digital VIR has the :
iaforesaid configuration. and the special playback data is
_arecorded several times in the duplication areas. ‘SO that the
" data rate for recording of special playback data is markedly
qlbw; Especially in slow playback mode or fast playback '

mode, the quality of the’ reproduced picture 1s poor. -Fort
_ example, when two intra frames are produced per second, he
"~ data rate of data for the intra -coding of an ATV signal is
estimated to be about 3 Mbps ~ In the prior art, data can be
recorded at a rate of not more than'about 340-kbps: The
-reproduced picture quality is. therefore markedly low
~ As. for the aforesaid DVB signal, the data rate for
_recording varies depending on ‘the program. Specifically, a_;
data rate permitting the same picture quality as the one
- provided by the current PAL or SECAM system ranges from 5 to
'5 5 Mbps A data rate . permitting a "studio quality is
: about 9 Mbps -When a record signal having a plurality of
'recording data rates is recorded in the digital VTR the
'Tfollowing problem occurs. That is. assuming that a program
_ _received -at 9 Mbps is recorded in the digital VTR, since the“



‘The record data is not limted to the ATV signal or DVB sig'aBEPLAGEJEmaeHEET

in which a video signal ‘is conpressed according to the MPEG
‘reconmmendat i ons,” 1 SDB si gnal a 66 signal ‘conpressed a c%ﬁ*%ﬂngédqﬁlm

MPEGL reconnendatlons nmay be- recorded - The fast playback s
linmted to those shown in 'Fig. 20 includimg 4x and 18x speeds S|n1lar -
~ effects are obtained if .the speC|aI playback data recording areas-and the -
- fast. playback speed- are set in confornmity wth the playback speed reqU|red
of the. di gmeaorﬁigkelda%cowtengiplt\lyeauamearees aadlifhesumpns data is’

recorded mentioned above, nothing is recorded in the areas of about
' - 8 5 Mbps Thus, the use efficiency of the magnetic tape is
very poor_ ' ' ' ' :

:SUMMARY OF THE INVENTION _ o _
The present 1nvention has been achieved to solve the
_ problems discussed above, and its obJect is to improve the
' quality of a playback picture in fast playback mode by
. raising the recording data rate of fast playback data.
o Another object of the present invention is to provide a d
digital signal recording device which can efficiently record |
=mu1ti -rate’ record signals on a recording medium. and a
:digital signal playback device for reproducing data from the
_ above mentioned recording ‘medium. e '
' A digital signal recording device according to the
present invention is a digital signal recording device
_ihaving a plurality of recording modes including at least a
standard recording mode. and transparent recording a digital
video signal which is intra-frame or -field _or inter- -frame -
r'—field coded and input in the form of. transport packets,
and a digital audio signal, on a recording medium, and
comprising ' )
a transmission rate identifying means for identifying a
E transmission rate of  the input transport packets,
La recording mode setting means for setting a recording
mode for the digital signal recording ‘device on the basis of:
':a result of transmission rate identification. '
| : data extracting means for extracting the intra- frame
or -field coded digital video signal from the transport
packets,;' .
. a special playback data generating means for generatingh
special playback data by reconstructing ‘the intra frame or -
field coded digital video signal having been extracted by




according to the identical track format. For recordi ng dat a |t REPSRTENENT SHEET
the formof transport packets represented by the MPEG2 recommendat boazgrm .
~a digital VIR represented by the SD.standards, two transport paeke .............. :
- transforned into five sync, bl ocks, accorging to the first eivbosis
. however does not inpaose a I|n1tat|on | T~rmay. be so arranged that- nilnput
”Iransport packet's are transforned i-nto n sync bl ocks. (nland n represent. a.

p05|t|ve integer), in formng the sync block formats. ~Wen the data i.n t he
sync bIock'ﬁhﬂrﬁataobxﬁraeuing mheneonesdsi on is recorded on a recording

medi.um - if the rgcpgdypg aewaropmatheeﬁssawhggma‘aﬂbumsg%aefi%f red

~‘that the n sync blocks of .data-|s arran same track, the ain
the f or m ofr ¢4RrdingsERFnapagiehsthah sBe input transport PaCKGtS and

 the special playback data ‘are recorded at predefined

positions ‘on tracks, _ . _
- wherein when the record data is generated by the record
data format generating means. the recording format
]‘generating means is so controlled ‘that the number of
: repetitions of the special playback data recorded on the
trecording medium is varied depending on the recording mode.
' In the above recording device, when the recording
format is generated the recording format generating means
. 1s so controlled that the special playback data is '
:positioned along scanning traces -which a head scans at a
fast playback speed for ‘the standard recording mode
| Another digital signal recording device. according'to
'.the present invention is a digital signal recording device_g
dhaving a plurality of recording modes includ1ng at 1east a
standard recording ‘mode, and transparent recording a digital
' video signal which is intra frame or -field or inter frame |
or -field coded and input in the form of transport packets,
~and a digital audio signal, on a recording medium, and _
comprising ' ' ' o
a transmission rate identifying means for identifying a
utransmission rate of the input transport packets, -
, a recording mode setting means for setting a-recording
mode for ‘the digital signal recording device on the basis of
- a result of transmission rate identification, ' N
'a data extracting means for extracting the intra frame
or -field coded digital video signal from the transport
3packets’ ' o
a special playback data generating means for generating'_'
' 7specia1 playback data by reconstructing the intra frame or -
: 'field_coded digital video signal, having ‘been extracted by"



efficiently converted into sync block formats. Because n s\ E?LQQ- “wlSHEET
data are conpleted within the same .track, when the.data.in t e sync ﬁ§§
_formats is converted into-data‘in the transport packets, th QTRHEm"m.m"ngEQ
sync bl ock formats can be easily separatgd from each ot her : -

ftrack_ynfornatlon -such-as the track:idemtification:signal, and t he ‘'sync .

bl ock -nunmber-. Nbreover it i's not necessary to.record the i denti-fication -

- signal s of the n sync bIocks and the data recordlng regi on can be S
ef fectively BﬁlﬂﬁfédGNQHQQEiﬂﬁnmﬁaQSxe4Q§mﬁr1of t he one sync block is not

linted to the oaerelmwa ida Qforinﬂat Tehdiast ti @ ife difs L6y %ﬁ@ﬁ@émgayb%k o
 data record|rré ord ng %%m]astx sSLPcphe laythaeCkiI{jpzﬂta trrea?nosrpdorntgJ paarc?lgests and o
.'_ ‘the special playback data are recorded at predefined f
. positions on tracks, _ ' ' '
wherein when the record data is generated by the record
'data format generating means, the recording format .
' generating means is so controlled that the recordlng formatz.-'
.of ‘the special playback data recorded on the recording
'-_medium is varied depending on the recording mode.

L In the above recording device. when the recording
format is generated the recording format generating means
is so controlled that the special playback data is :
rpositioned along scanning traces which a head scans at a

. fast playback speed for each recording mode '
' In the above recording device, when the recordlng _
:format is generated the recording format generating means:
o 1s so controlled that the special playback data is
-positioned along scanning traces ‘which a head scanning a
.subcode area also scans, at a fast playback speed for each
;}recording mode. ' _ _

. In either of the above recording devices, the spe01al'
playback data may . be generated in the form of transport
packets. ' '

- In either of the above recording devices. when sync
block format is generated two transport packets may be used
to form five ‘sync blocks
_ f A digital signal playback device according to the
present invention is a digital signal playback device.
reproducing a recording medium on which special playback _
'data extracted from record data is recorded in predetermined
"_areas repeatedly a plurality of times, and having a _
plurality of recording modes including a standard recording y
mode, comprising ' ' ' '



67 nunbers of the areas are not |inited to those described p REFQUBkNENTTOSEET
| ength of the track period is not limted to four. |In the fjjrst QQNAYBS _
enbodi nent, the fast playback speed for reproducing the dat, m%&QL"Q“nim""micﬁ

~the 25 Nbps recordi ng node (standard nodg), i s set to a 4x speet=or=i8;

speed. This does not- i npose |imtation. mlar effects can be att ai ned
‘with other nmultiple speed when the speCIaI playback dat a recordlng areas- - .
are dlsposed on the traces of ‘the scanning of the rotary heads 26a and 26b.
‘When the data i & reecocdingcnodei dgtéotihg meansdfon Getenting hhe fIrSt

'?e”bOd'”E“tﬂé%&ﬁ&iﬁéxﬂ&@é FE6R" & BﬂaﬁPQSk SithferaESSt -

. a recording medium ‘travel speed control means for ;' _
controlling ‘the travel speed of the recording medium on the

' basis of the result of detection of the recording mode, _

‘ wherein when the recording medium having been recorded
at a travel speed 1/K times the speed for the standard _

f recording mode, during a fast playback, ‘the recording medium -
_travel ‘'speed control means is so controlled that a driving o
speed for the recording medium is set substantially at a _
{+K*(N+1/2)}x speed (where N denotes a positive integer, and -
2#K# (N+1/2)<M#K (M denotes the number of repetitions of each"

- 'special playback data) is satisfied) ' '

: Another digital signal playback device according to the
present invention is a digital signal playback device
reproducing a recording medium on which special playback
data extracted from record ‘data is recorded in predetermined
areas, and having a plurality of recording modes including a
standard recording mode, comprising'

a recording mode detecting means for detecting a -

'recording mode from a playback signal

a recording medium ‘travel speed control means for
controlling the travel speed of the recording medium on the
basis of the result of detection of the recording mode; and

a tracking control means for controlling tracking Such _
that the head scans a subcode area during fast playback at a
predefined travel speed for the above recording mode

BRIEF DESCRIPTION OF THE DRAWINGS .

N  Fig. 1 is a block circuit diagram showing a recording
‘system in a digital VTR of the first embodiment of the
Present invention. ' ' o o 'i

Fig 2 is a block diagram showing an example of the
'_configuration of a special,playback.data generator in the I



pl ayback speed may set to a 8.5x speed, and the fast_playbac HEBLAdeﬂJbﬁsnEET
-performed by controlling only the travel speed of the tape. |[n the ‘ ﬁ%Y'BBS'
embodi ment, the 25 -Mps recor.di ng node [s regarded as:the stﬂnmned”m ......... A ortetudi -
‘recording’ nnde ‘Al ternatively, the 50 Mpgs - recordlng node o A ——
"recordlng mode nmay be regarded as t-he stamdard recordlng nmode, and yet i f-
~the same track fornat i's.used in common for various recording node, and- - -
only the the, number re etltlons of the special playback data is varied
- dependi ng oﬁifﬁg F@PS?& Yrode, the special playback data can be recorded
efficiently and Fheg.pBctisra %ll@lclkt viiefgriafe shawiing %.‘ip%@danﬁil(‘é e d 4 h@x

Jeligs A e e e

Fig. 4 is a block diagram showing an example of :
circuitry of a record data controller in the first

'-iembodiment , ' o . C : -

' Fig. 5 is a block diagram showing an example of
rcircuitry of a data synthesizer in the first embodiment

Figs. 6A and 6B are schematic diagrams showing the

V.locations of rotary heads of respective channels on a
typical rotary drum employed in a digital VTR for recording
a multi- rate signal and . how the signals are recorded: on a
magnetic tape using a digital VTR having the above rotary

'-'head arrangement _

Fig. 7 shows recording modes of a digital VTR for '

: recording a multi- rate signal ' ' -
| Figs. 8A to 8D show the timing of recording record data
?in respective recording modes. '

Figs 9A to 9M show the timing of control signals sent
from a recording timing setting circuit in respective
.recording modes _ ' _ '

Figs. lOA and 1OB show a data format of a video signal

. recording area within one. track of a video signal
- conforming to the’ SD standards : N
_ o Fig. ‘11 shows the structure of a sync block conforming
to the SD standards - )

_ Fig. 12 shows a recording format ‘within one track wh1ch
is conforming to the SD standards '

. Figs. 13A and 13B show a transport packet in an input
bit stream and - record sync blocks recorded on a magnetic :
tape. : B ' |

' Fig 14 shows ‘the numbers of sync blocks per" track

which can be reproduced at respective fast playback speeds,
7_'for the respective recording modes '




digital VTR having four recordlng modes, i.e., the standard|| REFLOENENT SHEET
.(1/3)x, and (-1/4)x recordi ng nodes as shomn in Fig. 7. Thij doesoagt'v»uiﬁ :
.inpose a limtation. Simlar effects: are attained with a d g:ba:t'ea'l.... Jg%r
digital disk player: having only two or three of the above r& .
The recording nodes are not limted to-t above- f our -ki.nds of recordlng
‘nodes.  Sinilar: effects are attained’ when, in-a dlgltal signal
_recordlng/playback devi ce, the travel speed of  the recording nedlun1(the -
head novi ng spedtign 1ﬁeSbase a tsacbffarmaglpﬁlfoudeﬁrdckkaWayei) during

playbaCk'fﬁncluding the arrangement of special playback data recording
' areas for the standard recording mode in the first

':embodiment..
Fig 16 shows a recording format on a magnetic tape for
the 25 Mbps recording mode in an embodiment of the present '
"5invention 'f
- Fig. 17 shows a recording format on a magnetic tape for
__the 12 5 Mbps in an embodiment of the present invention
_ Fig 18 shows a recording format on a magnetic tape for
.the 8.33 Mbps recording mode in an embodiment of ‘the present
. invention _
_ Fig 19 shows a recording format on a magnetic tape for
the 6.25 Mbps recording mode in an embodiment of the present _
.Tinvention ' : _ '
_ -Fig. 20 shows the fast playback speeds, ‘umbers of .
“repetitions of" special playback data, control methods of the
7;servo system in fast playback mode. and playback data rates
for special playback for the respective recording modes'
"according to an embodiment of the present invention
e Fig. 21 is a block circuit diagram showing the playback
"system in a digital VTR of the first embodiment.

Fig. 22 shows the relationship between the scanning
'.traces of a rotary head for the case when a magnetic tape
'having heen recorded in the 25 Mbps recording mode in k

accordance with an embodiment of the present invention is
reproduced at a 4x speed, and a track" pattern .

Fig. 23 shows the relationship between the. scanning
'traces of a. rotary head for the case when a magnetic tape
.having been recorded in the 12 5 Mbps recording mode in
| accordance with an embodiment of the present invention is

reproduced at a 4x speed and :a track pattern n -

Fig 24 shows the relationship between the scanning
'traces of a rotary head for the case when a magnetic tape



controlled at the above speeds (that is, a substantially + *kéﬁﬂAéQMrﬁpsadETl
or substantially [err] (r+R)/ R¢K*(Nt+1/.2) x speed).. Second Enfjodi mereﬁ A&Y w
recording systemin a digital VIRin the second enbodi ment . 2tbhel. 45 _________ eees 1
‘configuration as the one shown in Figs. i3to 5, and the descti s—of ’
the recording systemof the first embodiTrent -i.s-applicable Vithout -any

. change. " The description: of the Iocatlons of the rotary heads-on the rotary .
~drum the nethod of .recordin mul ti-rate bit stream (recording nodes ‘and -
“timngs of havingi hgen SPF°§%ﬁéa#P|ﬁhﬁh§ B@c&%@ﬁngamgninng(mnﬂeuﬁn

~confi gurat Iaeéopaaﬁééomtﬁoahe@in'baaiﬁaﬁes of! %eC%@fés%lx& ﬁé{ﬁl&lpei§ync

.blocks the recording format .conformng to stan
_ reproduceg at a 6x speed, 'a%d a track pattern

~Fig. 25 shows the relationship between the scanning

traces of a rotary head for the case when a magnetic tape -
having been recorded in the 6 25 Mbps recording mode in |
'accordance with an embodiment of the present invention is'n
_reproduced at a 8x speed and. a track pattern
Fig. 26 shows the relationship between the scanning
traces of.a rotary head for the case when a magnetic tape
having been recorded in the 25 Mbps recording mode in B
"__accordance with an embodiment of ‘the present invention is
' reproduced at a 18x speed and a track pattern. '

B Fig. 27 shows the relationship between the scanning
traces of a rotary head for the case when a magnetic tape
'having been recorded in the 12 5 Mbps recording mode in ”
“accordance with’ an embodiment of the present invention is
"reproduced at a 17x speed and a track pattern. :

Fig. 28 shows the relationship between the scanning
traces of a rotary head for ‘the case when a magnetic tape"
‘having been recorded in the 8. 33 Mbps recording mode in .
accordance with an embodiment of the present invention is
reproduced at a 16.5x speed and a track pattern
Fig 29 shows ‘the relationship between the scanning
‘traces of a rotary head for .the case when a magnetic tape'
~ having been recorded in the 6.25 Mbps recording mode in _
'accordance with an embodiment of the present invention is'
-reproduced at a 18x speed and a track pattern o
_ Figs 3OA to 30G show output patterns of the playback
".jsignal reproduced by the rotary head when fast playback is
aperformed by means of speed control only, using a magnetic
'_tape recorded in the 12 5 Mbps, 8. 33 Mbps and 8. 25 Mbps
' recording modes in embodiments of. the invention
Fig 31 shows ‘the number of . sync blocks per track which



recording the data on one track, and the sync bl ock fornat EPDAMEMQNW%W%ET il
"with reference to Figs. 6Ato 15, is al so appl i cabl e ‘to the decond i
‘enbodi nent.  However,- the special playback data- generator-l’ Da@.Lﬂhéé@ﬂ@jﬂﬁ;f'
enbodi ment i's designed to produce not onhy the special. playbeck=datata-he .
recorded in the 25 Mps recordi ng node amtreproduced at the 4x and. 18x

.speeds- but also the speC|aI playback data to be recorded in the 12. 5 Mops - ¢
- recordi ng nmode_and re uced at the. 8x-and 36 eeds, the one to be - =

fecordedi A8 % TERTABICEE A i RP e S T o DRIeakk ADSSRS 158 ERG sax

- 'speeds, . angetbadormbod faentecor ded in the 6. 25 Mps recordlng nmode and :

~reproduced at 16% nd32725)ho§pse cqu gr%?a[t?&? '{]epln“g%g% té%%gcfglro_‘:ks.._"r'

per track which™¢ be"acquire Ve
- the’ case of the standard recording mode in the second

embodiment _ _

_ Fig. 33 shows the scanning trace of a rotary head when_'
';the record pattern shown in Fig 32, in the case of. a rate
"of 25 Mbps, is reproduced at a 4% speed

| F1g 34 shows the scanning trace of a rotary head when'
the record pattern shown in Fig. 32, in the case of a rate_
.of 25 Mbps, is reproduced at a 18x speed _ e
' Fig 35 shows the scanning trace of a rotary head when
. the record pattern shown in Fig. 32, in the case of a rate '
of 8.25 Mbps, is reproduced at a 168x speed .
Fig 36 shows the scanning trace of a rotary head when
the record pattern shown in Fig 32, in the case of a rate =
'“'of 6.25 Mbps,_is reproduced at a 72x speed. T
| Fig 37 shows a track format of a four track period
-including the arrangement of the special playback data _
recording areas for the (1/2)x recording mode in the second
embodiment ' ' o
Fig 38 shows a track format of a four track period
including the arrangement of the special playback data
recording areas for the (1/3)x recording mode in the second
fembodiment. o _ S '
_ Fig 39 shows a track format of a four ‘track period
L including the arrangement of the special playback data .
recording areas for the. (l/4)x recording mode in the second__
'embodiment : R . 1 o
:_Fig._40 shows a recording pattern according to the
track format for the (l/ﬁ)x'recording'mode'shown in Fig. 37.
_ | Fig 41 shows a recording pattern according to the |
track format for the (1/3)x recording mode shown in'Fig;:38L_
Fig. 42'shows a_recording pattern according to thé L



tape by fast playback. In the same way as in Fig. 14, numer|fcal Ken‘y .
"shown in Fig. 31 i ndi cate the numbers of sync bl ocks per tra N]Mht can
reproduced at . respective. playback: speeds en speci al pl ayba :
per f ormed using rotary- heads haV|ng a w of-.10 [err].(a track pltch |s '
10 [err] under the. SD standards). - The numeri cal val ues have been -~ -
.cal cul ated on the: assunptlon that -the number of - sync bl ocks per track e
'(correspondnngﬂtofdﬂ@@Erfb) thel8b/ahd pecbrdinghmopba;hawh amgma@-mhnﬁe :

,output | evel s Fig. 43 Shows

-------

~when data recorded in respective record nodes is reprodUced rREnmmmmuaNthEET 1

the scanning trace of a rotary head when

the record pattern

- Mbps is’reproduced
Fig, 44 shows
~the. record'pattern

Mbps is reproduced

Fig 45 shows

the record pattern'

‘Mbps is reproduced
- Fig. 46 shows
.the_record_pattern

Mbps is reproduced

Fig. 47'shows
the record pattern
_'Mbps is. reproduced

Fig. 48 shows
the record pattern

Mbps is reproduced

Fig 49 shows

of Fig 40 in the case of a rate of

'at a 8x speed.

the scanning trace of a rotary head

.of Fig 41 in the case of a rate of

at a 12x speed

the. scanning trace of a rotary head

of Fig. 42 in the case of a rate of

‘at a 16x speed

the scanning trace of a . rotary head
of Fig 40 in the case of a rate of
at a ‘36x speed

the scanning trace of a rotary head
of Fig. 41 in the case of a rate of

'at a 54x speed

the scanning trace of a rotary head
of Fig 42 Ain the case of a rate of
at a 72x speed B

12.5_ -

when'
8 33 .
when
6.25
when
12.5
when_
8.33

when
6.25

‘the maximum speed multipliers for the

-_'case where the recording format suitable for each recording'

1mode is provided and the playback rate at the maximum speed

multiplier
Fig 50 shows

a track pattern in a conventional

' consumer digital VTR

Figs.

51A and 51B- show the head. scanning traces of the:

frotary head. in: normal playback and special playback in the
conventional digital VTR.

Fig 52 is a block circuit diagram showing a
conventional bit stream recording/playback device capable of

fast playback..

- Fig. 53 schematically illustrate normal playback and
fast playback in the conventional digital VTR ' o
, Fig 54 shows the . typical scanning trace of a rotary o



“exceeds -6 dB is obtained, in the same manner as in the pri grrewitACEMENTSHEET -
“second enbodi ment, the recordl ng format. is altered for each recor&{uwi@*
- so0.as to inprove t he efficiency during fast playback dependlmﬂeo A
‘recording nodes described above. The recaédlng format ‘enabl i
1_recorded in the standard recordi ng mode be reproduced at. 4x ‘and 18x .
speeds is as shown in Flg 15.. Description. will be nmade of the. recordi ng
~format in each recording mode in the second enbodinment .- Fig. 32 shows the-
arrangenenthesd t he ﬂagnepnaybapk of the data with a four-track period-(data
-g{ 055 Chons CHETE! 8B°Y8 hNaFhBrad®rol" exBTathIRE bR SV SRBY IS

- areas between a plurality of fast playback speeds in the

prior art _
_ : Fig 56 shows the scanning traces of a rotary head at
_ 5x and 9x speeds in the. conventional digital VTR. _
Fig 57 shows the scanning traces of two rotary heads
during 5x speed playback in the conventional digital VTR
: : Fig 58 shows a structure of an arrangement in a track
*1in the conventional digital VTR. ' '

_.DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
First Embodiment
' _ Fig 1 is a block diagram showing the configuratlon of__
a recording system for a digital VIR in accordance with the"
first embodiment_of the present invention,, ‘In Fig. 1, o
'reference'numeral 1 denotes an input terminal thrOugh'which'
transport packets are input 10 denotes a header analyzing_"'
',circuit for detecting a transport header in a transport
L packet detecting headers such as a sequence header and
picture header in a bit stream.:and separating intra- -frame i
or -field coded (hereinafter referred to as "intra coded") ;
data. 11 denotes a parallel to- serial converting circuit
for performing parallel- to serial conversion on the input
.transport packets to obtain a bit stream of one bit. 12
denotes a special playback data generator for separating a
bit stream representing an intra-frame ot -field coded
B :picture (hereinafter referred to as intra -picture) on the
_ basis of the header information detected by the header
',analyzer 10, and generating special playback data to. be
' preproduced at. respective fast playback speeds (4x and. 18x
speeds . in a 25 Mbps recording mode according to the First
Embodiment) : 13 denotes ‘a first memory in which transport
| packets’ received through the input terminal_l_are stored '



~is reproduced at a 4x speed. ‘Fig. 34 shows the scanning tra

standard recordi ng node according to the recording format shpwn in

l a5 tJ .Oo

- scanning traces followed by a rotary head when data recor ded 'F{EFILR '%jlnEN"rSHEET 1

~.a rotary head mhen data recorded in the standard recording mede—according
to the:-recording format shown in Fig. 32%s reproduced at._an. 18x ‘speed.’ The
“(1/2)x recording node means that data recorded in this node.is- r epr oduced..
at half the tape speed at which data recorded in the standard recording
node i s. remmmmnnarilﬂlandldsta it sctramsformeé aeaosdihgttdaaasyacorded in

thi s node i ﬁb%ﬁ’ o} PERSP a a
‘recorded in- andfgdéﬁecordahﬁfgp iaégﬁ?%ﬁro ¢ 8§ga %ﬁmﬁ%ﬁpﬂ R%he
recordlng|ﬂﬁﬁ§ﬂﬁ§ﬂﬂillﬁhed@s%crbb%ddb@ten)th|b4n@de0tes a 4x Speed |
- data generator for generatlng 4x- speed special playback

_transport packets using 4x speed playback data produced by
'the special playback data generator 12 15. denotes an 18x
_ speed data generator for producing 18x- speed special
'playback transport packets using 18x speed playback data' o
'produced by the special playback data generator 12. In the:'
- first embodiment as will be described later, four kinds of
'recording modes are available - The respectlve recording '
.modes support different fast playback speeds. Hereinafter.
-lower- speed fast playback data will be regarded as 4x speed
--playback data, and higher speed fast playback data w1ll be |
.regarded as 18x speed playback data _
. Reference numeral 16 denotes a ‘second memory in which
o 4x speed playback data received in the form of . transport
_ipackets is" stored temporarily ‘and data 1is transformed
'according to a_ sync block format when the data is output
-(See Figs. 13A and 13B. The details will be described '
~later). 17 denotes a third memory in which 18x speed
playback data received in the form of transport packets is
stored temporarily and data is transformed according to a
sync block format when the data is output (See Figs. 13A and
13B. The details will be described 1later). 18 denotes a
'rate identifying circuit for detecting a transmission rate
of input transport packets 19 denotes a record data
' controller for setting a recording mode for the digital VTR
on the basis of a recording data rate provided by the rate
identifying circuit 18, ~and outputting various control
;signals according to the resultant set record mode. '
Reference numeral 20 denotes a data synthesizer for
_ rearranging_input transport packets sent from the first
" memory 13 and various kinds of special playbackhdata'sent.:



s reproduced at one fourth the tape speed at which data i : =
“the standard recording node is reproduced. - If data recorded inéfﬁgé. g%&%“EET

recor di ng node, (1/3)x recording node, or’ (1/4)x recordi ng 'n : o
' reproduced.atrtmnce three tinmes, or foug tines. a set speed

“the scanning traces wi-ll. be about the same~as the scanning traces. fol I owed.
‘when data-recorded in the standard recordlng node is reproduced at ‘the: set
.speed. Fig. 35 shows the .scanning traces followed by the rotary head 26b

© when data.r%%@?db@elﬁefﬂéd(@PEPkyré@oﬁdﬂn@hird memory 17 into a

predetermined order of sync blocks (the various kinds of
data are arranged according to a sync block format shown in
Fig. 13B in the first memory 13 second memory 16 and third-
memory l7_and then input), 21 ‘denotes a fourth memory "22i
déﬁoteé'an error'ébfréctibn encoder for appending a '

" horizontal error- correcting ‘code’ (C1 check code) and

'-Vertical error correcting code (C2 check code),'which are
defined under the SD standards. to record data stored in the
;fourth memory 21. 23a and 23b denote digital modulators for
digitally modulating record data with error- correcting codes
have been appended thereto which 1is output from the fourth _
-memory 21. 1ID information and .sync information are appended
_to each sync block data when the sync block data is supplied:
to each of the digital modulators 23a and 23b. 24a and 24b H
‘denote recording amplifiers 25 denotes a rotary drum. 26a :
denotes a rotary head for recording or reproducing data on '
or from track A. 26b denotes a rotary head for recording or'
reproducing data on or from track B. 27 denotes a drum o

~ motor controller for controlling a drum motor 28 29
denotes a capstan motor controller for controlling a capstane
motor 30. - '

Fig 2 is a block diagram showing an’ example of the

configuration of the special playback data generator 12.
Components having the same reference numerals as those in
‘the prior art example ‘shown in Fig 52 are of the same '_

'_configuration and operation Reference numeral 35 denotes

_ an input terminal through which a bit stream of ‘intra- frame';_
or -field coded data (hereinafter referred to as "intra
-data") is input 36 denotes an input terminal for input of
a control signal sent from the record data controller 19.
'37a. denotes an output terminal for output of 4x speed _

L:playback data. 37b denotes an output terminal for output of o
-18x speed playback data 4 denotes a variable length '



nmode according to the recording format shown in Fig. 32 is r
16X (4 x 4) speed. Fig. 36 shows the scanning traces follo by 1t . ,
rotary.head 26a when data recorded in the (1/4)x recor di ng npegacfod MAY 1996

{

‘to the recording format shown in Fig. 32 reproduced at a 18 %4y T

'speed.. As shown .in Fjgs -35 and 36, conpafed with the case in mhlch the
~data recorded in- t he standard recordi ng node accordlng to the recordlng

" format shown . in Fig. .32 i's reproduced at 4x and 18x speeds -(shown in Fi gs.
- 33 and.34) decnedeleaﬁwngariabée denghb decadyngesbe 2pauindn2eld-slatght |y

deviate. As ferdtebta &bntelarysheadnogha anda%ﬁbesz%?gettoer ¢dyce all the.

~ fast pl ayback data_through one trace. _The deviations o rotary heads
'26a and 26P%FEAGEIRE bEK a8PeedoPiAKbAgK: dakat TTRB FhEl PAst S&x eamylods tdre

- tracks. aﬂaiﬁﬁuedintra data. 6b denotes a data extractor for

| extracting 18x playback data Ta denotes an EOB appending

: circuit for appending an EOB (End of Block) code to the end |
'of each DCT block of the ax speed playback data. 7b- denotes
an EOB appending circuit for appending an EOB code to the
end of each DCT block of the 18x speed playback data.

_ Fig. 3 is a block diagram showing an example of the 4x
'speed data generator 14. The ax speed data generator 14 and
18x speed data generator 15 have the same circuit i
configuration. and the detailed description of the. 18x speed
data generator 15 will therefore be omitted. Reference
numeral 40 denotes an input terminal for input of header .
information of a transport header, sequence. header. picture )
header, and the like, ‘which- is output from the header _
'analyzer 10, and additional information including a ' _
'quantization table. 41 denotes an input terminal for input

- 'of 4x speed playback data from the special playback data
. generator 12. 42 denotes a transport header modifying
Vcircuit for modifying a transport header fed through the
input terminal 40 and outputting a resultant transport
header. 43 denotes a header appending circuit for _
'-appending. to the 4x speed playback data produced by the _
-special playback data generator 12, header informatlon of a
sequence header, picture header. ‘and the like. having been
detected by the header analyzer 10 as,well as the additional
'.information (duantization table information and the like)
needed to decode the 4x speed playback data. 44'denotes a-
packeting circuit for performing serial -to- parallel N
conversion on the bit stream fed from the header appending
hcircuit 43 to produce data in which one byte is composed of
eight bits, and for collecting 184 bytes of data, to



depending on the tape travel speed. Were data recorded-in e
mode according to the recording format.shown in Fig. 32 iS T
- fast playback node, the nunber. of times the same fast playbagkDatat.a.ll.5.. 7 MR
- repeatedly recorded nust be increased. ang the entirety of th&H '

-is .reproduced by two or nore traces. As_a.result t he pl ayback- data rate
decreases. Were the nunber of tines the sane fast pl ayback data is -

" repeatedly recorded is not iincreased, it is.necessary to |ower the set

- speed to regmsitcactl théhdataspapltaysbackadapartApaakeesuI t 45t @endtryack

_data rate d@raﬁgﬁgﬁt(ﬁggﬁer'gppending circuit for appending a transport
| ~ header fed by the ‘transport header modifying circuit 42, 'to__

each transport packet fed from the packeting circuit 44

"Fig. 4 is a block diagram showing an example of the
record data controller 19." In the drawing, reference
numeral 50 denotes an input terminal for input of a

_lrecording data rate from the rate identifying circuit 18

. .51, 52, 53, and 54 denote output terminals for output of -

-yivarious kinds of control signals 55 denotes a recording

Tmode setting circuit for setting a recording mode for the
digital VTR on the basis of recording data rate information
-received: through the input terminal 50. 56 denotes a
recording timing generator for outputting a control signal
used to generate a control signal ‘such as a timing signal
and the like, to the data synthesizer 20, error- correction
encoder 22' and digital modulators '23a and 23b, and '
outputting a recording control signal used to control _
recording of record data on magnetic tape to the recording_
amplifiers 24a and 24b.. 57 denotes a special playback data _
coding amount setting circuit for outputting a coding amount
control signal used to control coding amount of various '

'3kinds of special playback data according to a recording mode
signal sent from the recording mode setting circuit .55.

Fig. § is a block diagram showing an example of the
data synthesizer 20.. In the drawing, reference numerals
'121 122 and 123 denote input terminals for input of data
from the first memory 13, second memory 16, and third memory
17, respectively.- 124 denotes an input terminal for input - .
of a sync block information signal for generating
'recording format which is different. for each of the
recording modes, which is output from the record data

i controller 19. 126 denotes a format generating circuit for
generating recording format predefined for each of the



71 playback data rates will be described later). I'n the secnﬁ%
the recording format suitable for each of .the recording node
'so that all. the fast playback data is reproduced t hrough o
_twice the speed for normal recording node,Jjf the datais'r

(1/2)x- recordlng node, at three tines the—speed for-- nor mal recordlng node’
if the data is recorded in the (1/3)x recordlng nnde and at .four tines the
speed for nornal recording nmode if the data‘is recorded in the (1/4)x ..
r ecor di ng roetprdingaiddescr eag¥ ndehbeepl aybeckatagenatathagdatacigaor ded-

according tg 4{¥%f rP&P LREP@il%@F tﬁg fggﬁg%rgehgggtghggcg?cuitEE%%ples

of recordlng orna for the respe
_ according to a sync block information signal 128 denotes

_ :-an output terminal for output of. data to the fourth memory
121, B o - .
Fig 6A shows an example of the locations of the rotary
heads 26a and 26b on the rotary drum 25 in the digital VTR
.l for recording a multi rate bit stream. Fig. 6B shows the
| scanning traces followed by the rotary ‘heads 26a and 26b
fﬂwhen the digital VIR having the rotary heads located as
shown in Fig. _6A is_used to record data on. magnetic tape- -
In the first embodiment record data is recorded on magnetic’ -
tape while the rotary: drum 25 shown in Fig 6A is rotated at .
9000 rpm. When the rotary heads 26a and 26b are used to
‘record data. the rotary heads 26a and 26b that are mutually _
'adjacent as’ shown in Fig 6B record data on magnetic tape
:substantially concurrently
' Fig 7 shows recording modes of the digital VTR for
'-recording a multi -rate bit stream in accordance with the
first embodiment - The first embodiment will be described on -
" the assumption that the digital VTR have four recording |
modes; 25 Mbps, 12. 5 Mbps. 8.33 Mbps, and 6.25 Mbps '
'recording modes
| _ Figs 8A to 8D show the timing of recording data in
respective recording modes in ‘the first embodiment Figs
'9A to 9M show control signals output from the recording
'timing signal generator 56 in the respective recording
modes. ' : —
_ Figs. 10A and 10B show configuration of error-
'correcting codes that are appended to a video signal and
audio signal and defined under the SD standards The SD
standards stipulate that the error correcting codes are .
composed of a (85 77 9) Reed Solomon code’ as appended to a
video signal in a recording direction (Cl check code) and a



- recording nodes wll next be descri bed. Fig. 37 shows a tr
the (1/2)x recording node. This track format permts 8x (4 -5 PAH&EEkQQHEET'
pl ayback and 36x (18 x-2) speed pl.ayback. - Fig. 38 shows a tilr 3Gk

the (1/3)x -recording node.: This"track fqgfei permts. 12x (
.playback and ‘54x (.18 x 3). speed pIayback-—-Flg 39 shows a track format for
the-(1/4)x recording node.. This track formt- pern1ts 16x (4 x 4) speed-

‘pl ayback and. 72x (18 x 4) Speed - playback In the second enbodi ment, -one
. track formafl48,fd88edl8) Reed-Sodokon code appendecorid ragvreadzasc;ahnd t he

nor mal - pl ay@ﬁf&ct@aham@dchlaeks% 3. ph%b%s'foqa%ﬁe%t&%gf%%son the

magnetic tape by _repeatedly recording_the above track fornm -
[]scr|n1nat?BHeB€Fﬂe§ﬁ PPaéE@iR §180B1 prciconpesed o4, aadd5i 1T sﬁbnals'”

'_fO to 72 arEeédeSblﬁﬁbnt@ode, similar to that for the video signal,
' appended a recording direction (c1 check code), and a (14,
'-9 6) Reed- Solomon code appended in ‘the vertical direction
(C3 c¢heck code) _

_ Fig 11 shows a structure of one sync block according |
to the SD standards The SD standards stipulate that data
in a sync ‘block is, as shown in Fig. 11, 90 ‘bytes long. The

. five leading bytes are assigned to a sync pattern and ID
"signal while the eight trailing bytes are assigned to an
. error- correcting code (C1 check code)
Fig 12 shows a recording format within one track
defined by the SD standards. According to the SD standards,
‘an area on a track for recording video data is composed of '
149 sync blocks, as shown in Fig 12 (or 10). of’ the 149
sync blocks. three sync blocks are used as a VAUX data
recording area, and eleven sync blocks are used as an error-
correcting code recording area (C2 check code). One sync
block is 90 bytes long, as shown in Fig 11. The five
leading bytes are assigned to a sync pattern and ID signal
and the eight trailing bytes are assigned to an error- o
. correcting code (C1 check code) Data that can be recorded .
in one sync block is therefore 7 bytes long. . | |
Figs. 13A and 13B show a sync block format in’
faccordance with the first embodiment Fig. 13A shows a
transport packet contained in an input bit stream (or data)
Fig. 13B shows a recording sync block to be recorded on
o magnetic tape. A bit stream received through ‘the . input
'?terminal 1 contains a digital video signal digital audio -
signal and digital data concerning the video and audio
'signals The digital signals and data are transmitted in
Vthe form_of“a-transport packet_shown in Fig.'13A. Each



‘those described in conjunction with Fig. 15.
track pitch i's: .10 [err] as stipulated under the SD st-andar R

the inclination angles of the tracks differ

In each recor I“ﬂ: mode,— 1

in each of the ecordlulq q m

because of the difference in the tape trzggl speed. ‘In Fig. € AOT o AL

i ndi cate the p05|t|ons of "areas on the

netic tape for recordlng The 18x

‘speed- pl ayback data” -72 in the standard recordlng nmode. Each of the 18xa.-'
- speed pl ayback data recording areas (A0 to - Ad) is: five sync bIocks wi de.:
~Five 18x snﬁaduptaysachmﬂasedretoadhegdareaf goar Bytes long and a data

part of 184 bytes long.

According to the first embodiment a bit stream is m;-;.f

' detected in units of a transport

packet, ‘Two detected

_transport packets are transformed'into'a'record data:block

'composed of’ five sync blocks (a sync block format). as_shown

~in Fig. 13B, and then recorded

In Fig ‘13B, H1 denotes a

' first header, and H2 denotes a second header The ‘header Hlf
is identification data indicating a sync block number among

' the five sync blocks (a data area in each sync block

contains data of 77 bytes 1ong as shown in Fig 11). 'The

. header H2 is identification data,

such as the one indicating

. video data or audio_data.' A_sync_byte_appended to the startp

‘of each transport header may not

be recorded However, the

'description is continued on the assumption that the whole

data in each transport packet is

recorded

Fig 14 shows the numbers of sync blocks whose data can

_be acquired from one at each set

fast playback speed when

data that has been recorded in each recording mode is

reproduced from magnetic tape in

fast playback mode

Numerical Values in Fig 14 represent numbers of sync blocks

whose data can be reproduced from one track at each playback

:speed by means of rotary heads each having a width of 10

micrometers (note that a track pitch under the SD standards

is 10 micrometers). Calculation was conducted on the

assumption that the number of sync blocks per track
(equivalent to 180°) is 186 and the parts of the playback
signal whose output 1eve1s is equal to or higher than -6 dB E

are acquired as in the prior art..

Fig 15 shows an example of a recording format in the f

- first. embodiment As illustrated

‘bit stream (hereinafter referred

recording areas for the
to as normal playback data)

"_and special playback data recording areas are defined
repeatedly in’ cycles of four tracks Hereinafter, each set



illustrated, positioned on each A track (T1 or T3).  The s§ a%?L
recorded in areas bearing the sanme reference nuneral - (A0 to Eﬁ%ﬁL ié{i&nfT_

'BO in Fig.. 15 indicates the position of ‘an area.on the nmagn tg-et

. recording 4x speed pl ayback datain t he andard recording bmde THE Ax
speed pl ayback data recording area BO is sync bl ocks w de. ~One 4x speed
pl ayback data recording area i's, as illustrated, positioned on eachtrack -

- T2. In.Fig. 37, A20 to A24 |nd|cate the. positions of the recording areas on .
magneti c taﬁéfhmrrtnankhrtpt¢al£ﬁd mpEmmbmlﬁghmak daf bgi n16 hshé¥s2rhe

(oo " ThSn i, e R ot gt @b@gamyﬁzﬁmaaﬁigggﬁﬁg
. S track ormats),'shown in Fig. 15, on magnetic tape in the 25
Mbps recording mode. 'Fig. 17 shows the arrangement of data-;
‘in track formats shown in Fig. 15, on magnetic tape in the o
12,5_Mbps recording mode. Fig. 18 shows the arrangement of
data inhtrackfformats"shown_in Fig. 15 in the 8.33 Mbps' “

recording mode,f'Figr_lS_shows the arrangement of data’ in
" track formats shown'in Fig ‘15 in the 8.25 Mbps recording
mode, 'In any of the recording modes. the track pitch is 10
micrometers, conforming to the SD standards.” However, the_
7angles of tracks are different between recording formats
,because of the differences in tape travel speed ,'
o "Fig. 20 shows the fast playback speeds, the number of
:'repetitions of special playback data, servo system control _
methods for fast playback, and data rates for fast playback
| in relation to areas A0 to A4 and BO and respective
'recording modes in- the first embodiment. In the first
embodiment the number of repetitions of special playback
data recorded in special playback data recording areas shall .
be- different between the recording modes .
. Referring to Figs 6A 6B to. 8D, .an example of a data
recording method employed in a digital VIR for recording a
multi-rate signal will be described below As described
previously, a digital VTR according to this first embodiment
offers four recording modes, 25 Mbps recording mode.
(hereinafter referred to as "standard recording mode"), 12.5
'Mbps recording mode (hereinafter referred to as "(1/2)x
'speed recording mode), 8.33 Mbps recording mode (hereinafter ”
referred to as (1/3)x speed recording mode). and 6. 25 Mbps
: recording mode (hereinafter referred to as (1/4)x speed .
: recording mode) Referring to Fig. 6A the rotary heads 26a
'_and 26b are juxtaposed and attached to the rotary drum 25.
- The magnetic tape is.wound substantially_180°.around the



. areas are, as illustrated, positioned on each track A (Tl ar RE%LAGEMEET$HEET
‘data is recorded in areas bearing the sane reference nunergl (A20 t 4!|
In-Fig. 37, B20 indicates the position of an area on the ns gmetel @ ﬁaﬂb

recording the 8x- speed pl ayback data in t (1/2)x recordirg—nsss—' He=
speed pl ayback data recording area B20 is£25 sync bl ocks wi de. One 8x
- speed pl ayback data recording area is; as illustrated, p05|t|oned on. each

_track T2. In Fig. 38, A30 to A34: indicate the positions .of areas for -
recordi ng thet&¥x dpemd2pl. aylackhdararst ehbodimdnt ,r eher Fota ri¢Rum Eash

bl ocks %“éefé’eiﬁ%ﬁy&@cégﬁ t%p@i é%'e@it rr?%%ge&ﬁﬁ%e?sﬁ“ rifecie;rdeins A
|Ilustratedmode ' o
o First the standard recording mode (25 Mbps recording
-'mode) will be described. ‘briefly with reference to Fig. 8A )
'-In the standard recording mode, the. magnetic tape is driven_-
at a standard magnetic’ tape travel speed ‘stipulated under '
 the SD standards As illustrated the record signals for 'H
two channels are recorded on. the magnetic tape substantially
"_simultaneously by means of the rotary ‘heads. 26a and 26b
every rotation of the rotary ‘drum 25 (See Fig. 6B) .. Fig 32
~ shows: a recording track pattern on the magnetic tape in the
- standard recording mode In the drawing, the track pitch is
10 zm. Details of the recording track pattern will be
described later. ) R . : )
Similarly, the (1/2)x speed recording mode (12 5 Mbps
recording mode) will be described briefly The rotary drum
25 1is driven at 9000 rpm in the same manner as in the _ _
'standard recording mode. The magnetic tape travel speed is
'_however a half that in the standard recording mode If the
. data were recorded every rotation of the rotary drum 25 in
' the same way as in the standard recording mode, since the
magnetic tape travel speed is. half, the data recorded '
previously by the rotary head 26b would be . overwritten by
the rotary head 26a. This 1s because the track pitch is 10
pum irrespective of the recording mode. as mentioned above
In the (1/2)x speed recording mode._therefore, as shown in
_'Fig 8B, the rotary heads 26a and 26b.record data of the
”recordingﬂsignals of the two channels, and_the data for one _
track for each of the two channels is'recorded substantially':
concurrently on the magnetic tape every two rotations (see '
- Fig. 6B). S '
~ Next, the (1/3)x ‘speed recording mode (8. 33 Mbps
| recording mode) will be described The rotary drum 25 is



positioned on each track A (Tl or T3). - The.sane data is rec
‘bearing the same reference nuneral (each of A30.-to A34).
B30 indicates the position -of an area on the magnetic tape-f

%&?ﬂ,«g%nﬁlﬁaﬁ-ieer
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the 12x speed playback data.in-the (1/3)§ recordlng node.
- playback data recording area B30 is 25 s bl ocks wi de. One 12x- speed
- pl ayback-data recording area is, -as |IIustrated posi tioned on each track
T2. In Flg 39, A0 to A44 |nd|cate t he p05|t|ons of areas: :
o driven at 9000 rpm in the same manner as in the standard

recording mode. However, the magnetic ‘tape travel_speed is
1/3 of that in theé standard'reCOrding mode. If data were
recorded every rotation of the rotary drum 25 in the same '
_way as in the standard recording mode, since the magnetic
tape travel speed is 1/3 of that in the standard recording
mode, previously recorded data would be overwritten by the
rotary heads 26a and 26b. In (1/3)x speed recording mode,
therefore, as shown in Fig. 8C, the rotary heads 26a and 26b.
- record the recording signals of the two’ channels, and the _
'data for one track for each of the “two channels is recorded'
'on the magnetic tape substantially concurrently every three
. rotations of the rotary drum 25 (See Fig 6B)
Next the (1/4)x speed recording mode (8. 25 Mbps
'frecording mode) will ‘be described The rotary drum 25 is
driven at 9000 rpm in the same manner as in the standard
_ recording mode However, ‘the magnetic tape travel speed is
'1/4 of that in the standard recording mode If data were
. recorded every rotation ‘of the rotary drum. 25 in the same
"way as in the standard recording mode, since the magnetic-
_tape travel speed is 1/4 of that in the standard recording
mode. previously-recorded data would be overwritten by the
rotary heads 26a and 26b. In (1/4)x speed recording mode,
therefore, as shown in Fig 8D, the rotary heads 26a and 28b .
record recording signals of the two channels and the data'_i
for one track for each of the two channels are recorded on
" the magnetic tape substantially concurrently every four
'rotations of the rotary drum 25 (See Fig 6B) . _ ,
_ Next, the recording formats in the recording modes in
, the first embodiment will be described in conjunction with B
. Figs. 14 to’ 20. In the following description, the tracks. |
~ recorded by the rotary head 26a are called A tracks, while
'the tracks recorded by the rotary head 26b are called B
-tracks In Fig 15 TL denotes a first track recorded by



on the magnetic tape in for recording the 72x speed playback ¢ﬁ#@AbﬁM@NTSHEET
(1/-4)x recording nnde Each 72x speed pl ayback data recordi : :
sync bl ocks wi de. .. Five 72x- speed pl ayback data recording ar
“illustrated, p03|t|oned on each track A (J1 or T3).-. The sa _
‘recorded in.areas bearing the sanme referente numer al (A0 to A44). In Fig.

39, - B40 indicate the p05|t|on of ‘an area on the magnetic tape for" recording -
- the 16x-speed pl ayback data in the (1/4)x recordi ng node. . The 16x speed

‘pl ayback: dathereotadyngeaﬁea(i@@ﬂ thannsina bl gtzkaemdms e clénd ?\mk .

“pl ayback data re rea IS | J ra p05| ioned,.on, eac trac

R ok 8rbPaREThRT B Belhunl B, SBY B R b b
-third track recorded by the rotary head 26a of channel A.

- T4 denotes a fourth track recorded by the rotary head 26b of

"_channel B. ~In the first embodiment data is recorded on the

magnetic tape in units (track formats) of four tracksi
'consisting of the first to fourth tracks. fO0, f1, and.f2 _
.set forth under the tracks in Fig. 15 indicate the kinds of ;.”
pilot signals recorded on the tracks as reference- 51gna1s '
for use in tracking control during playback. In the first
embodiment the normal playback data and special playback
'data are recorded in a video area composed of the 135 sync
blocks, excluding the Cc2 check code and VAUX data recording
,'areas within the video area. : -

R Referring to Fig. 15 A0 to A4 denote positions of the -
18x speed playback data recording areas on magnetic tape.
Each of the 18x speed playback data recording areas (A0 to '
A4) is five sync blocks long. Five 18x speed playback data
recording areas are defined on each ‘'of the. A tracks (T1 and
T3). The same data is recorded in areas bearing the same
reference numeral ' _

BO denotes a position of a 4x speed playback data
recOrding area on the magnetic tape. The 4x speed playback
data recording area is 25 sync blocks long. The 4x speed
playback data recording area is defined at one location on. a
_track TZ as. illustrated

The numbers of sync blocks allotted to the data
recording areas are determined on the basis of the data

. shown in Fig. 14. ‘As will be seen from Fig. 14 62 sync
iblocks of the data recorded in the 25 Mbps recording mode
can be obtained from one track during the 4x speed playback
124 sync blocks of the data ‘recorded in the 12.5 Mbps - _
recording mode can be obtained during the 4x speed playback_; :
_112 sync blocks of data recorded in the 8 33 Mbps recording .



recording areas are determned on the basis of the data sho REHLEE@MEIISHEET
As will be seen fromFig. 31, it is possible to acquire 62
~ data recorded in the standard recordi ng node from one track'the
“pl ayback. = Similarly, '53.14 sync bl ocks ojgdata recorded in
“recordi ng node can be acquired track duri-mg the 8x speed playback '50. 73

sync bl ocks .of data recorded in the (1/3)x recordlng nmode can be acquired-

“during 12x speed playback. 49.6 sync bl ocks of data recorded in the (1/4)x.

arecording mmﬂa(isldhxadmpdrdmkﬂmglugeéﬁx spegd playback. 1@064ssnnc bl ocks.
Prack duri S Sr e MERE Y Lol EROUTLRDCARYE. 28 MBEe AFHLbEATgE HTN"®

Hrecorded i (pan’ be obtained during the 8x speed playback (The BO area

x speed ..... |

'should therefore be not more than 862 sync blocks ) During
-the 18x speed playback 10.9 sync blocks can be obtained per
track. (Each of A0 to A4 areas should therefore be not’ more
than 10.9 sync blocks ) Fig. 15 shows how data 1is arranged
7on magnetic tape for the respective special playback speeds
(During the 17x speed playback of data recorded in the 12.5
Mbps recording mode..the 16. 5x_speed playback of data _
.recorded in the 8.33 Mbpsdrecording_mode, and the 18x speed
_playback of data'recorded'in'the's 25 Mbps recording mode, -
‘tape travel control alone is executed - and phase control is
not, as shown in Fig. 20 according to the first embodiment.
yThe ‘numbers of sync blocks obtained in these recording modes
are ‘not counted in allocating the data recording areas. How
to obtain the special playback data recorded in the o y
respective recording modes will be described in detail when o
' the playback system is explained ) ' ' |
The data. is recorded on the magnetic tape by repeatedly
'recording the track format shown in Fig. 15. The recording
formats for the respective recording modes Will next be y |
described. : : o
- Fig. 16 shows a recording format of the first
embodiment for the 25 Mbps recording mode. According to the
. first embodiment when data is recorded in the 25 Mbps f
| recording mode, 4x speed playback is performed using '
3information in BO area The information in AO to A4 areas
1is reproduced in the 18x speed fast playback mode. 'In.thisﬁ
.-case. as shown in Fig. 20, the Same special playback data is:
recorded in BO area repeatedly for two track formats In
areas A0 to A4, the same data is recorded repeatedly for
" nine track formats In other words, as for the data in the
Varea BO, the same data is recorded twice in cycles of eight '



e the (1/2)x recording node can be acquired during 36X Sp(ﬂtﬁlﬁ@ﬁﬂﬂN¢SHEET'

7the (1/4)x recordi-ng node can be acqurredzduring 72X speed

data arrangenent. on the nmagnetic tape- cofti gur ed for each: of t he specral
pl ayback speeds, in consideration of the above is shown in Figs. ‘15, 37,
38, and-39. As  nentioned above, data is recorded on- t‘he .magnetic tape by :
"repeating theacksdck ASrfor §h@wﬂﬂtﬂ EmgarBas Al o dﬂand@mdsamnwdhmg hmde

'fthe track fPéHBrdEHO@@gh%eEhgtist in cycles of 36 tracks " In Fig. 18,
; the ‘same special playback data is recoxded in areas. AO to A4
" and BO shaded with the same patterns. ' o
| When data is recorded in the 25 Mbps recording mode,'aj'
servo system that will be described later controls the
travel speed of the magnetic tape and the phases of rotary
heads so as to achieve fast playback : The data in the areasd
_:AO to A4 can be reproduced also at ‘a 8.5x speed 'In'this:
case; the servo. system controls only the travel speed of the
magnetic tape (See Fig 20) _

. Likewise. Fig 17 shows a recording format of the first
embodiment for the 12 5 Mbps recording mode. 1In the first
embodiment when data i1s recorded in the 12 5 Mbps recording
mode. 4x speed playback is effected using ‘the information in
the area BO. 17x speed playback is effected using the '

-information in the areas AO to A4 " As_shown in Fig. 20
o special playback data recorded in area BO is different
-between from one track format to another. In areas A0 to
A4, the same special playback data is recorded repeatedly :
for 8.5 track formats. Accordingly, as for the areas BO,
the same special playback data is recorded in cycles of four
tracks. As for the areas A0 to A4, the same data is '
recorded repeatedly seventeen times in cycles of 34 tracks
- The same special playback data is recorded in areas AQ to A4
:_ and BO: shaded with the same patterns in Fig 17.
' When data is recorded in the 12.5 Mbps recording mode.'
'.a_servo system that will be described later controls the
'travel Speed of the magnetic tape and the'phases'of the
rotary heads'so as to achieve'the 4x speed playback For
the 17x speed playback the servo system ‘controls only the
travel. speed of the magnetic tape (See Fig. 20). '
' Fig. 18 ‘shows a recording format of the first .
'embodiment for the 8. 33 Mbps recording mode In the first'



inthe (1/2)x recording node, the track format shown in Fig;:ﬂEHhﬁGﬁMﬁNTSHEET.j
.(1/3)x recordi ng node, or the track format. shown in Fig. 39|n theg‘/ge‘(m
recordi.ng node. The recording formats for the respective regdiath ng-fDEes mwmmm
wi'll be descri-bed bél ow. Fig. 32 shows t recording format
enbodi nent” for the. standard recordi ng node= As shown in Fig. 32, the track
formats -shown'in.Fig. 15 are repeatedly recorded "~ When the data is:

recorded in the standard recording node;” the data recorded in -area BO.in - .
Fig. 15.is empodtiment, i wheheddxaspecdetaptenl anbank; 8.330Mbhe dalcordamy ded |

in areas Al A4 I ST 18x eed .pl aybac As . for

areas BO, t %ﬁsane é%e§$3§9 ﬁiggééﬁkdifapeg BEESPdBEXPépEEFegﬁfQﬂmaER&F

track fomnﬁm area B@; and 16. 5x speed playback is performed using the
information in areas A0 to A4 As shown in Fig. 20 h

-special playback data recorded in area BO is different from
one track format to another. In areas A0 to A4 the same
special playback data is recorded repeatedly for 5. 5 track
'formats Accordingly, as for the area BO the same special

_ playback data is recorded in cycles of four tracks as shown
. in Fig. 18. - As for the areas A0 to A4, the same data is

'.recorded repeatedly eleven times in cycles of 22 tracks.
The same special playback data is recorded in areas A0 to A4

- and BO shaded with the same patterns in Fig. 18.

When the data is recorded in the 8. 33 Mbps recording

'mode. a servo system that will be ‘described later controls
,the travel speed of the magnetic tape and the phases of the
rotary heads so as’ to ‘achieve the 6x. speed fast playback -
‘mode. For the 16 5x speed playback the servo system' .
'controls only the travel speed of the magnetic tape (See'_
Fig. 20) ' ' ' :

Fig 19 shows a recording format of the first :
embodiment for the 6.25 Mbps recording mode In the first
~embodiment, when data 1s recorded in the 8. 25 Mbps recording

“mode, the 8x speed playback is performed using the |
.information in area BO and the 18x speed playback is
performed using the information in areas AO to A4. As shown?
in Fig. 20, ‘the special playback data recorded in area BO is
different from one track format to another. while. in areas

- A0 to A4, the same special playback data is recorded
'repeatedly for 4.5 track formats . Accordingly. as for the

', area BO the same special playback data is recorded once in
cycles of four tracks. and as for areas A0 to A4, the same _
data is recorded repeatedly nine times in cycles of eighteen

'-tracks The same special playback data is recorded in- areas_




~areas AOto A4, the sanme special playback data Ls.recorded f ﬁﬁﬁlﬁééMEﬁ?%HEET
nine track formats. Accordingly, as for the data in the arg@a
data i s, -as shown in Fig.. 32, recorded twice in cycles of elgh@mtr

for the data in the areas AO to A4, the sgpe data is recordeg=eighicon

‘tinmes-in cycles of 36 tracks.” The sane special playback data is recorded’

inareas AOto A4 and BO shaded with the sane. patterns.- Fig. 40 shows the

: record|ng format of the second . 75 embodiment for the (1/2)x recording
node. shbm00|m4Fagd BO shaded with the same patterns in Fig. 19.

(Incidentally. in the first embodimen . special playback '
~data for ten. transport packets is recorded in areas A0 to.
_A4 two transport packets in each of the areas AO to A4 in
-any of the . recording modes). ' ' '

When the data is recorded in the 6.25 Mbps recording
mode. a servo system that will be described later controls'
“the travel speed of the magnetic tape and the phases of
rotary heads so as to achieve the 8x speed playback For
the 18x speed playback "the servo system controls only the
travel speed of the magnetic tape. Operations in fast

- playback modes will be described in detail in conjunction

with a playback system later (See Fig. 20)

According to the data arrangement (recording format) of

- one ‘track format shown in Fig. 15 when the data is recorded
in the 25 Mbps recording mode, the rotary heads 26a and 26D
scan an ITI area and subcode area ‘on the magnetic tape at 4x
and 18x speeds (details will be described later) - Based on
'the pilot signals f0, f1, and f2, tracking can be controlled
at the ITI areas in the special playback mode. In addltion, _
_additional information including time information and mus1c—.'
item-number information can be reproduced from the subcode.
areas Data recorded in the subcode areas can be reproduced

_during the 17x speed playback for reproducing data recorded
in the 12.5 Mbps recording ‘mode, during the 16.5x speed o
playback for reproducing data recorded in the 8.33 Mbps
recording mode, or during the 18x speed playback for
'reproducing data recorded in the 6.25 Mbps recording mode
| Next, the operations of ‘the recording system will be
descrlbed using Figs ‘1 to 20 Transport packets received
through the input terminal 1 are supplied to the header
.analyzer 10, first memory 13, and rate identifying circuit
18. The header analyzer 10 detects transport headers from _
the input transport packets, analyzes the. transport headers.i"



40, the track format shown in Fig. 37 is recorded repeat edl
~recorded in the (1/2)x recording node, data recorded in areja
reproduced in the 8x speed fast.playback, and data recorde
A24 is reproduced.in the 36x speed fast pé yback As showni=
-for area' B20, the sane special playback ais’ tecor ded repeatedly for two :
~track formats. As for areas A20 to A24, the sane data is recorded .

repeatedly for nine track formats: - Accordingly, as for the data in the

area B20, tdupswareesladapiogran abﬁdﬁiaﬂiEhgtaBQe l(paurodeddtw peoigragycl es . -
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- data. |s_requndadmnnlﬂréBEDﬁQdfta pﬁdgnam BﬁObehadedrdbdhinheheaddgdamﬂernsg
VTR. - The PID information is supplied to the first memorv 13

and rate identifying circuit 18. :

_ Based on the detected PID the header analyzer 10

extracts transport packets containing the video data that

--Reﬁﬂh%‘éw%ﬁsuéer 1

represents the program to be recorded _ The ‘header analyzer
10 -then analyzes data in the transport packets, and extracts
__header information such as a sequence header, picture
header, and slice header, and based on the header
information, intra picture data is extracted from the
'transport packets At the same time. the various header
information appended to the intra picture data and the
additional information appended ‘to the header information
are also extracted. o ' _ ' o
_ The sequence header is header information provided in a
~bit stream serving as a video signal and contains
‘'identification information indicating either 'MPEG1 or MPEGZ
an aspect ratio of the picture, and a transmission_rate of
the'picture.. The picture'header is a header appended to thej
start of each frame or field to indicate the start of each |
~ frame. In addition, a mode signal representing a coding
mode and a quantization tdble are appended According to
the MPEG2. one frame of data is transmitted a screen of one -
frame (field) is divided into a plurality of slices and then_
transmitted ‘The slice header therefore indicates the start
of each slice (For details of the headers, refer to the
. draft of the MPEG2 recommendations) o S
' The header information and the accompanying additional
_'information ‘(for example, quantization table information)
:'detected by the header analyzer 10 are supplied to the.,
-parallel to serial converter 11, first memory 13, 4x speed
-_”data generator 14 18x speed data generator 15 and rate




Fig. 41 shows the recording format of the second enbodine
recording nmode. . As-shown in Fig. 41, the track format sho
~recorded repeatedly." Wen the data is recorded in the (1/
nmode, data recorded-in area BO in Fig. 383és reproduced in
" fast playback, .and the data recorded in areas A30 to A34 is. reproduced n
- the 54x speed fast playback. - As shown in Fig. 41, as for area B30, the .
sane speci al playback data is recorded repeatedly for two track -formats.
~ As for ar easddkseifyamé%irbeisame daThei snteaopdedurepaatedbxtfrercﬂym%y

LRk Lo T, RARAGE ChALYaso1Cs ' BipfRL8d' B! ?ﬁr%ﬁ%aﬁe& ttae-rssﬁirrfe e
;ASO to A34,canmeester thta.is recorded eighteen tinmes -~ - .'j

- Based on the PID of the program to be recorded sent
from the header analyzer 10 the rate identifying circuit 18
‘extracts the transport packets of the program to be recorded

. from the’ transport packets received through the input
Z;terminal 1. In the extracted transport packet header
information appended to the Video data, audio data and
_digital data concerning the video and. audio data is analyzed.
to detect the transmission rate of the data The recording
data rate of the ‘data representing the program to be
_recorded is ‘then supplied to’ the record data controller 19.
‘The transmission rate of the video data’ only may be detected'
concurrently with header analysis of video data performed by
the header analyzer 10. o _
_ The recording data rate of the data representing the
program detected by the rate identifying circuit 18 is
supplied to the record data controller 19 Referring to
Fig 4, the operations of the record data controller 19 will
be described The recording data rate received through the
| input terminal 50 is supplied to the recording mode setting
circuit 55, and a recording mode optimum for recording the
gfprogram is then selected from among the four recording modes
déscribedfabove@ For example, when the recording data'rate
- of a”program'is 5. 5 Mbps,.the 6.25 Mbps recording mode is
'.selectedm_ When the data rate is 9.0 Mbps, the 12.5 Mbps_ o
recording mode is selected. ' . _
' The output of the recording mode setting circuit 55 is :”
_supplied to the recording timing signal generator 56 '
t_special playback data coding amount setting circuit 57 and
_-servo system reference signal generator 58 The servo
 system reference signal generator 58 generates a reference
signal, tape_travel speed 1nformation._track identification



X,

in cycles of 36 tracks. The same special playback data i's r
g areag A30 to A34 and B30 shaded with the same patterns. Fig. 42. sﬁe M%WstEET
‘recording format of- the second enmbodinent for the (1/4)x re .bg{enwﬁo Y 1996
- As shown in Fig. 76 42, the track f or Ayt shown in Fig. 3 e
..repeatedly When the data 1.S recorded Fmthe (1/4)x. recordrng node _data
‘recorded in area B40 in Fig. 39 is reproduced in the 16x speed fast

pl ayback, ‘and the data recorded in areas A40 to A44 is reproduced in the.
S 72x speed signal (for example, ‘a track number, and frequencies of

'pilot signals recorded in cycles of four tracks) which are
needed to control the rotation phase of the rotary drum 25.
In the first embodiment the rotating speed of the rotary '
drum 25 is 9000 rpm in any of the recording modes In
:response to the recording mode signal, the special playback
'.data coding amount setting circuit 57 outputs coding amount
‘control information concerning the special playback data to
" be recorded in areas BO and A0 to A4 (See Fig. 15), to_the_
':special playback data generator 12 second memory 16, and
third memory 17. ' ' o -
The recording tim1ng signal generator 56 generates
"various control signals on the basis of the selected
recording mode, and the reference signal sent from the servo
. system reference signal generator 58 and used to control the
'.rotation phase of the rotary drum 25 The details will be -
described later. _ . o . _ '
_ ' The intra picture data (hereinafter referred to as
intra- frame The following description relates to the case
_where data coded frame by frame is recorded) detected by the'
header analyzer 10 is subJected to parallel to serial |
conversion at the parallel-to- -serial converter 11 into a bit.
- stream of one bit. The intra frame bit stream which is
 serial data of one,bit is supplied”to the special'playback
data generator 12. The operations of the special playback
data generator 12 will be described in conjunction with Fig
' 2. According to the MPEGZ image compression a signal is _
subjected to discrete cosine transform (hereinafter referred.
“to as DCT) in units of a block (hereinafter referred to as
DCT block) of 8 lines by 8 pixels' data resulting from the
DCT (DCT coefficients) is quantized the resultant DCT .
coefficients are read sequentially from low- frequency . _
'components of the signal, on which the power spectrum of the
signal 1is concentrated, by zigzag scanning. and_then_run—.'



fast playback. - As shown in. Fig. 42, as for area B40, the s npﬁﬁ' '
pl ayback data is recorded repeatedly for two track fornmats. S gﬁﬁéﬁ¢%£§HEET

A40 to Ad4, the same data is recorded repeatedly for nine t a,ggtetcﬂ‘HMY 193¢

~ Accordingly, as for the data in the area $40, the sanme dat afis—LEL0L cded T )
-twice in cycles of eight tracks.. As for <the data in the areas AAO_to Ad4
the sane data is recorded elghteen times . in cycles .of 36 tracks. The sane-

speci al playback datais recorded in areas A40 to A44-and B40 shaded with"
the same paK@@Eﬁb encodidiend st performeds dm avdetemuns exbrakimgy d0e mat)

usi ng the aheahehormes%wréag%m enkodell Gh dAtid 'ﬁlerzﬁrf]squfékan 'l Coae_,-

di.n the rotary heads 26a and 26b sca
Zﬁgggagﬁ {ﬁgoﬁagigppg pgaé variabf% length encoding, whereby the

transmission data rate is lowered

The serial data representing an intra picture and being |
received through the input terminal 35 is supplied to the
variable- -length decoder 4 data extractor 6a, and data -
extractor 6b. The variable -length decoder 4 decodes the '
input bit stream. ‘In the first embodiment the . input bit :
stream is not decoded completely during the variable- length
decoding. but only the run length and code length of the
-variable -length code words are detected and output This-
contributes: to a reduction in size of the circuitry
(Needless to say, the variable length decoding may be
carried out completely ) The counter 5 counts the number of .
DCT coefficients in one decoded DCT block on the basis of_
the run length, and outputs ‘the count value to the data '
extractors 8a ‘and 6b. = ' -

Based on the coding amount control information (the )
number of DCT coefficients transmitted) concerning the 4x

”speed playback data, which is output from. the special
playback data coding amount setting circuit 57 through the
'input terminal 36 (in the first embodiment a signal to be
recorded in area BO is called 4x playback: data for
convenience sake. . Likewise, signals to be recorded in _
areas AO to A4 are called 18x playback data for convenience
sake), and the count value sent from the counter 5, the data
extractor 6a extracts variable length code words |
constituting the 4x speed playback data to be transmitted
For determining the timing of extracting data, the number of
decoded DCT coefficients sent from the counter 5 is compared
with the coding amount ‘control information received through
the input terminal 36. The control is. so made that the.

. variable- 1ength_code_words are transmitted up to the point



during both the 4x. and 18x speed playback. (The details wilff &8 —
-in conjunction with a playback systemlater.) . In the specia %E@%d¥§LEET

. node, - therefore_ tracking can be controlled at an ITI area U"DQ% pplq)ﬂﬂm
“signals f0, f1, and f2. Mreover, additignal infornation s

]

frnfornatron and i t em of - musi ¢ |nfornat|on-recorded I'n the subcode area.can
be - reproduced ‘When data is recorded in the (1/2)x recor.di ng node, and.:
' reproduced ‘at a 8x-or 36x speed, or-recorded in the (1/3)x recordi ng node,

‘and repr odumednatha hdmber b4X taResdT éﬁéfﬁ@:greﬂg@ 'r'éatclh%sé Jcén@ &c{c%qu ding -
el L I N T A N
syst em Wi | Ivdneidbkerlbae‘tw 'cbdreeiverdscelst deEregstedlohotM bak itsr aﬁfsport
coding length information sent from the variable length ”
;5decoder 4. ' o o : _
Similarly, the data extractor Sb extracts variable-
',-length code words constituting ‘the 18x speed playback data ;
‘on the basis of ‘the coding amount control information '
concerning the 18x speed playback data and the. information
sent from the counter 5 and variable length decoder 4. The
EOB appending circuits 7a and Tb appends an EOB code to the
end of each DCT block of the extracted data, and the
Vresultant data is then output through the output terminals
" 37a and 37b. The start of each DCT block is detected by the
variable 1ength decoder 4 and supplied to the counter 5 and
data extractors 6a and 6b.
N The number of DCT coefficients for which data is
extracted may be the same or different from one recording
mode to another, or from one speed multiplier to another.
When ‘the number of DCT coefficients extracted is different
from one recording mode to another, or from one speed o -
multiplier to another, the number of DCT blocks to be
recorded in a special playback transport packet is
different The number of areas in which special playback
data can be recorded is 1imited as mentioned above If’ each'
_of the special playback data recording areas for each ‘of the
‘special playback speeds is composed of the same number of _
sync blocks, increase in the number of recorded DCT
'coefficients per DCT block will be accompanied with increase '
in the special playback data recording areas, and hence
increase in the 1ength of the period (hereinafter referred
to as refresh cycle) of updating the fast playback picture
data during fast playback The - playback picture quality is
increased with increase in the number of recorded DCT



packet received through the input termnal 1 is supplied tg REPZKCEMENTSHEET
“header anal yzer 10, first nenory 13, and rate identifying qjrcuit éﬁ EEE

header analyzer 10 detects a transport . header in an input t d@.mﬁugk .......... |
‘anal yzes the transport header,  extracts 37 progranlaSSOC|at| ---------- e—CPA R
and program map table (PM) fronithe traﬁsport packet ~and detects the PID
of the programto be recorded by the digital VTR - The PIDinformation is - .
~supplied to the first nenmory 13 and rate |dent|fy|ng circuit 18. The header - -
~anal yzer 10cesffheiengst PaNsPETt blacket By contrast, when the number of

~ recorded DCT coefficients per. DCT block is decreased, the
“amount of each special playback data for one frame is_ '

7decreased and the special playback data recording area is
. reduced and the refresh of the fast playback is shortened
'The playback picture quality is poorer as the number of the
recorded DCT coefficients is reduced. The recording mode.'
land the amount of data to be extracted for each recording -
: mode, or each speed multiplier are determined through the 1
rtrade -off between the length of the refresh cycle and the
‘picture’ quality.

. 4x speed playback data .and 18x speed playback data sent
,from the special playback data generator 12 are supplied to
the 4x speed data generator 14 and 18x speed data generator

- 15, respectively The subsequent processing is the same
"between the different playback speeds (4x and 18x speeds),
_'fso that the subsequent description is made only of the |
generation of 4x speed playback data The operations of the
4x speed data generator 14 will be described with reference
to Fig. 3. The 4x speed data generator 14 generates 4x
speed playback transport packets in accordance with
transport header information and various header information
(including additional information) fed by the header'g
- analyzer 10 as well ‘as the 4x speed playback data sent from
"_the special playback data generator 12. The transport '
header information received through the input terminal 40 1s'
,'_modified by ‘the transport header modifying circuit 42.
L Specifically.'on the basis of the intra information from the_
nheader analyzing circuit 10 the header information ”
gjlindicating the continuity of transport packets and residing'
in a transport header of a transport packet carrying ‘an
' .intra picture is rewritten The header appending circuit 43
appends header information representing a sequence header,
picture header._slice header and the like as well as




ctontai ning the video data, mhich’represents “the programtd ded, - ar
the basis of the detected PI.D. - The header anal yzer 10 ther] & ngey‘tﬁéﬂEET

‘data in the extracted transport packet, extracts. header inflorrati-qné MAYHSG6 ||

as a sequence header,: picture header, andgslice header, ang | B8Practs rntra""ﬁ~H
~picture data fron1the transport packet offthe basis of the Reader. T
information. . ‘At this tine, the header informtion and additional .
informtion appended to the header infornation are separated fromthe |ntra
‘picture datinfermapbent ta. ctrﬂengemadecﬁlheadquansiheadlen Itabdlemat ion -

provided i &’hﬁaﬁiéﬁa%fetl{énﬂiﬁé) an¥b4sq %bgaal:odeTB eéig&e %%
I\/B'égl at 0]

‘cont ai ns dentification I nformati.on, ect
~picture, aﬂﬂﬁﬁﬁ(ﬂ@ﬂecghfﬁiﬂﬁénéﬂ1§Bﬁoheadersr_t° a SP?Cia playback bit

. stream produced by the special playback data generator 12.

| The special playback data with header information
having been appended thereto is serial to parallel converted
at the packeting circuit 44, into data in which one byte -

.yconsists of eight bits. The data obtained by the serial- to—,“
'parallel conversion is divided into units of 184 bytes,

- whereby data parts of the transport packets are constructed
During the serial- to parallel conversion, "0" data is
inserted before each header information 'so that each header

"information will be fitted in four bytes as stipulated under

."the MPEGZ recommendations (each header information is
'composed of 32 bits, and when a transport packet is _
'produced ‘a header of the transport packet ‘must be fitted in
;four bytes of the transport packet) Specifically, when the

- header 'information extends over five bytes, "o" information,

- inserted in front of the header so that the header

'_information will be fitted in the four bytes. The tranSport

~ header information sent from the transport header modifylng

'circuit 42 is appended’ to transport packet data of 184 bytes
long which 1is constructed by the packeting circuit 44. The
resultant data is then output _ Reading of the header |

~information from the transport header modifying circuit 42
is performed in accordance with a timing signal sent from
the packeting circuit 44. 'The 4x speed playback data

~ produced by the 4x speed data generator 14 is output in the
.form of transport packets to the second memory '16.
Description has been made on how to form transport _
o packets of the 4x speed playback data The same applies to
o 18x speed playback data. The 18x speed playback data sent
from the special playback data generator 12 is supplied to
the 18x speed data generator 15 In the - 18x speed data



‘rate information. The picture header i's a header appended '%ﬁ¥m1éﬁMEﬁT§ﬁEET
each frame or field, and indicates the start of each frane.

.header also contai.ns-a node signal. indicating a coding node
-‘quantization table. According to the NPEG?Qreconnendatlons

~or field of data is transmitted, being di-vrded into a plurality of sllces
"The slice header indicates the start -of each slice (For detail's on the
“headers, refer to the draft of the MPER recomendations). The header . -
|nfornat|ong§@9§éF@G adfd tthe @@@dﬂnmmﬂpqnﬁhnﬂnﬁhnﬂukixﬁﬁnﬁﬂgﬂﬁ@pthe header

-Infornatlonhéaaérs ‘and additional information according to header
information sent from the header analyzer 10. Thereafter,..
' the packeting circuit 44 performs serial-to- parallel
conversion as mentioned above; to construct data parts of
transport packets The transport header appending circuit
45 then appends modified transport headers sent from the
transport header modifying circuit 42. Finally,.data is
' output in the form of transport packets to the third memory
_ . The special playback'transport packets sent from the 4x
speed data generator 14 ‘and 18x speed data generator 15 are
supplied to the second memory 16 and third memory 17
respectively At this time, in the second memory 16 and
'third memory 17 a storage area 1is allocated to the special
.playback data constituting one frame according to the coding
amount information sent from the record data controller 19.
In the second and third memories ls'and 17, the input data
is stored ‘in the storage area in the form ‘of transport
“packets Thus, special playback data constituting one frame -
(or field) is constructed - ' -
.The special playback data constituting one frame, which
is constructed in the second memory 16 and third memory 17
respectively, is read in units of two special playback
transport packets in response to a data request signal sent
from the data synthesizer 20, and then transformed into data
- of five sync blocks as shown in Fig 13B, and the spe01al |
'-playback ‘data is supplied to the data synthesizer 20. At
this time._header information Hl and H2 is appended as shown
in Fig 13B. ' ' ' '
The transport packets received through the 1nput
_terminal 1 are supplied to the first memory 13 and stored _
therein. The input data is read from the first memory 13 1in.
response to a control signal (data request signal) sent from



78 exanple , quantization table information) detected by.th hEFiKEEMENTSHEET
"analyzer 10 are supplied to-the parallel-to-serial convertef| 11, frrs

‘menory 13, 4x speed-data generator 14, 18x speed data. ‘gener gt Ddte 1
rate identifying circuit 18. The intra ture data extrac

A ¢

header . anal yzer 10 i s supplled to the pa | el -to-seri al converter 11. The -
rate identifying circuit 18 extracts transport: packets of .a progranrto be
recorded fromtranspoirt packets received through the input terminal 1

“according tthéheaPaDsyhithbsiizerngot faemthhe haader taealgsaer FH& infhe rat e. |
ppended to video

B L I R
contalned |fdvaesync blocks as shown in Fig. 13B. ..In the same way as _
the special playback data. the header information H1 and H2.
are appended, when the sync block data is output from the
first memory 13. ' a o _ _
' The data synthesizer 20 produces record data formats in
response to a control’ signal sent from the recording timing
signal generator 56. The- operations for producing record
data format will be described below. Responsive to the
recording mode supplied from the recording mode setting
- eircuit 55, the recording timing signal generator .56,
~supplies the data synthesizer 20, with the number of
repetitions of special playback data, and a track’
identification signal and track number for identifying one.
of a group ‘of four tracks Based on the number of data
-repetitions, the data synthesizer 20 sets the number of
repetitions for each of 4x speed playback data and 18x speed
- playback data On the basis of a reference ‘signal for-
':controlling the rotation phase of the rotary drum 25 and
sent from the servo system reference signal generator 58 as
well as the recording mode, the recording timing signal
generator 58 outputs a data generation start signal to each
of the data synthesizer 20 and error- correction encoder 22.
- Figs. 9A to 9M show waveforms of control signals sent from .'
. the recording timing signal generator 56 in various
recording'modes. ' '
_ Fig. 9A shows a reference signal for controlling ‘the
irotation phase of the rotary drum 25 and sent from the servo
. system. reference signal generator 58.  Fig. 9B shows a data
generation start signal for: the 25 Mbps recording mode.
IFig 90 shows a data recording timing signal supplied to the
,recording_amplifiers 24a and 24b in the 25 Mbps recording
 mode. '(Actually, the:reCOrding'timing signal supplied to



‘extracted transport'packet, detects transnission_rates of r*s EﬁEA fhgﬁi
and.outputs a data rate of the programrecording to the rec ﬁ '% gHEET

controller 19.° The transmi ssion rate of ‘the video data alo eD""yOtk MAY m

:detect'ed concurrently wi.th the header analysis-of the videol|ldala pertarmed ||

by the header anal yzer 10. The recordlng ta.rate .of the. progranidetected
"by the rate identifying circuit 18 is supplled to the record data o
‘controller 19.  The operations of the record data control.ler 19 will- be

~d bed t
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(normally, about five sync blocks.) Fig 9D shows the data
recording timings of respective channels in the 25 Mbps

:recording mode As illustrated in the 25 Mbps recording
mode, various control signals are output every rotation of
the’ rotary drum 25 and data is recorded on the magnetic '

' ‘tape. o '

" . Fig. 9E shows a data generation start signal for the
12.5 Mbps recording mode. Fig. 9F shows a data recording _
timing signal supplied to the recording amplifiers 24a and
24b in the 12.5 Mbps recording mode. Fig. 9G shows the

- recording data timing of respective channels inlthe'12 5

HMbps recording mode. As- illustrated in the 12 5 Mbps
recording mode, various control signals are output every two
rotations of the rotary drum 25, and data is recorded on the

. magnetic tape. _ . _

Fig. 9H shows a data generation start signal for the.

| 8.33 Mbps recording ‘mode. Fig. 9I shows a data recording

_ timing signal supplied to the recording amplifiers 24a and
24b 1in the 8. 33 Mbps recording mode. Fig 9J shows the

_ recording data timing of respective channels in the 8. 33
Mbps recording mode. As illustrated in the 8.33 Mbps

" recording mode, various control signals are output every
three rotations of the rotary drum 25, and data is recorded )
on the magnetic tape : - -

Fig. 9K shows a data generation start signal for ‘the
6.25 Mbps recording mode Fig 9L shows a a data recording
timing signal supplied to the recording amplifiers 24a and '
_ 24b in the 8. 25 Mbps recording mode. Fig M shows the
"-:recording data timing of respective channels in the 6.25 hp
Mbps recording mode. - As" illustrated in the 6. 25 Mbps. '
recording mode, various_control signals are output every



For exanple, when the data rate for recording of data repres=ﬁtpngcgggNTSHEET
~programis 5.5 Mps, ‘the (1/4)x.recording node (6.25 Mps rgrordi Fﬁg@gf)m
. is selected. - Wen the data rate i.s 9.0 Mps, the (1/2)x recotﬂbn _________________________ .
(12. 5 Mops recordlng node) is selected. The output. of the rd ARde————

~setting circuit 55.is supplied to the redﬁidlng timng signal generator_56;j
.79 speci al playback data codlng amount  setting.circuit 57, and servo system
ref erence signal generator 58. ' The servo systen1reference S|gnal generator

,:58 generateﬁoﬁrrateaemeﬁs of the rotary drum 25, and data 1s recorded
. on the magnetic tape (In reality, as mentioned above, thef
'recording timing signal to supplied to the recording '
amplifier 24b lags behind the recording timing signal
supplied to the recording amplifier 24a by a time
corresponding to a distance between the rotary heads_
(normally, about five sync blocks).) ' _
The data synthesizer 20 produces record data formats in
".accordance. with the control signals. First when a data .
generation start signal is input the type of the special
'playback data to be recorded on a track of each channel ‘and
-_areas in which the special playback data is recorded are set
onthe basis of a track number of the track which is. -
lrecorded next and a track identification number within one
- track format At this time, the number of repetitions of
_'the special playback data to be reproduced at each speed 1is
. checked. If the special playback data has been repeatedly o
f.recorded a given number of times, a data request signal '
indicating that the next special playback data should be
~read from the memory containing special playback data is
output. d . :
' To be more specific, when the 18x speed playback data o
has been recorded repeatedly eighteen times in the 25 Mbps
,recording mode, a data request signal indicating that the
-next . special playback data in the amount of 25 sync blocks'
‘should be output is supplied to the third memory 27. The 25
sync blocks of 18x speed playback data. read from ‘the third
_ 'memory 17 1s temporarily stored in the 18x speed playback
- ‘data memory provided in the data synthesizer 20. Likewise.:
" when the 4x speed playback data has been recorded repeatedly
'ftwice in the 25 Mbps recording mode ‘a data request signal
indicating_that ‘the next special playback data in the amount'u
. of 25 sync'blocks_shQuld_bepoutput is supplied to the second
‘memory 186. Thexzs sync blocks of 4x speed playback data,



signal, tape travel speed information, track identification
(|nf0rnnt|on representing a track nunmber and the frequency
the pilot signals for the 4-track: period).. {n the second

rotating speed of the rotary drum25 is QQQO rpmin any of -
nmodes. I n response to a recordlng nmode st+-gnal, the speci al playback dat a
codi ng-anmount setting circuit 57 supplies t he. spGC|aI playback data ==

generator 12, second nenory 16, and third nenory 17 with coding amount .
control i nfmanhtfmmcbheesecqut memep¥cilél 1pl spbpokaddly, skoired iin tthebe
recorded i | nifhenst rd recording-

node, areaghE£%Q§HSQ%g%9bﬁgkega€é m§ﬁﬁr§ gsorfdeh ihgﬁyg)gg?gcordlng node,
areas- BSOaﬁﬂﬁ?ﬁﬁﬁl%ﬁ%@&o(Se@hﬁﬂgth38¥umhefh@f(IPBF% tdesedilagnedde,

-areas ‘B40 anghger than a given number, the record data is produced _ ,
' -using special playback data for each speed and stored in the .

- ﬁ%@aﬁrﬂoﬁm e |

: data synthesizer 20. _ The same applies to the other

_ 'recording modes. ‘However, the number of repetitions for . o
_ each special playback data varies depending on the recording |
-mode : :

' ‘When the checking of the number of repetitions of each
special playback data is completed data arrangement on one
track is set according to the track identification signals
The track identification signals are identification signals '
.for identifying the tracks Tl to T4 shown in Fig. 15. In
the first embodiment data is recorded on two ‘tracks
substantially simultaneously The track identification
'signal therefore indicates either of the track T1 to T3.

First, data arrangement on a track recorded by the rotary
'head 26a is set.” When the data arrangement on a track is

. set, special playback_data“for each speed is read in sync
block units'from the first memory 13 and data synthesizer
20, and record ‘data for one track 1is thus produced and . then
to the fourth memory 21. When the generation of the record
data for one track to be recorded by the rotary head 26a is
completed generation of data for one. track to be recorded
by the rotary head 26b is conducted in the same manner

' The record data for two tracks, which has been _ :

' generated by the: data synthesizer 20, ‘1s. temporarily stored .
in the fourth memory 21. Error correcting codes conforming
‘to the SD standards is then generated by the error—"
correction encoder 22 and appended to the record data of
each channel stored in the fourth memory 21 ‘The error-
'correction encoder 22 (See Figs 10A and 10B) outputs a
reading control signal to the fourth memory 21, -so that the



A0 to Ad4 (See Fig. 39) in the (1/4)x recordi ng node. The rif P@AEQ ﬁ*fpéﬁkET
~signal generator 56 .generates.various control signals on th ?

- -sel ected recording.node and a reference signal for controlli
- phase of ‘the rotary drum-25 and sent .fromghe servo systenlr- .
-generator 58. Details will be described--ater. The intra plcture data .
-(hereinafter referred to as intra- frame) detected by the header analyzer 10. .=
- (the follomnng description relates to the case where data encoded frame by
frame is retotalefgritwootvackedaad hawipar sheeckerror-soriraictiomy eciders 11 -~
into bit Stéﬁﬂé‘&@é‘da‘w?iloﬂﬁ Peha ﬁdﬂ@tghﬁ:ﬁﬁgi? Piﬁtl%aﬁfeohls‘ig’ jefa-frame -

obtained b conversion into the seria one supplled to
_ response to a data generation start signal sent from _

:recording timing generator 56. - In. response to the reading
control signal the record data for one track of each
channel is read from the fourth memory 21. At this time,
'track formats conforming to the SD standards are generated

':Specifically, a spacing of five bytes long is interposed

l_lbetween sync blocks to permit a sync signal and ID signal to
be appended. Moreover. an ITL area. and subcode area are
preserved and a given gap is interposed between data. The
rearranged data is then output. The output of the: fourth

"memory 21 is. supplied to the digital modulators 23a and 23b

_ The digital modulators 23a and 23b append a sync signal
and- ID signal to the start of each sync block. 1In the first .

" embodiment, the identification Signal indicating the '
recording mode 1is recorded as the ID signal The data with'
the ID signal appended is modulated digitally and supplied

" to the recording amplifiers 24a and 24b. The digital '
modulation is achieved on the basis. of the track
1dentification information sent from the recording timing
signal generator 56. fThe digitally modulated data fed to
the recording amplifiers 24a and 24b is amplified and
recorded on the magnetic tape by means of the rotary heads

'.26a and 286b. . S .

Next, the operations of the ‘servo system will be .

: described. The reference’ signal used to control the rotary
'drum_25 and sent from the;Servo system reference signal
generatOr 58'is'supplied to. the drum motor controller 27.

" The drum motor controller 27 controls the drum motor
_according to the reference signal and the rotation phase

_ information concerning the rotary heads 26a and 26b which is.

__output from the drum motof 28, so that the drum motor

rotates at 9000 rpm _ The_drum ‘motor 28 is driven by a



t he special playback data generator 12. Next, t he operationS'qﬁEﬁﬂxtggmgpngEET
pl ayback -dat a generator 12 will -be described with reference fio Fig. Ms"m 1996
.80 Picture conpression conformng: to the MPE&R' reconnendat|0'stQ ______________ E* ,,,,,,, e

.di'screte cosine transform (hereinafter refjgrred to as DCT) ol

eight lines by eight pixels (hereinafter +eferred to as a-DCT bl ock),
- quantizing the data (hereinafter referred to as DCT coeff|C|ents) obtalned

- by the DCT, yenti al. readi ng of the DCT coefficients, fromthe
:Iom#frequenéﬁ13895b%9%§95ﬂn§ﬂ?%#ﬁ9;hﬁMﬁh%nﬁiﬂmtmﬁﬁQ¥ controller 27.

The rotation phase of the rotary drum 25 is supplied from
‘the drum motor 28 to the drum motor controller 27.
_ Similarly. the capstan motor. controller 29 controls the
' capstan motor 30 according to the reference signa] used to
control the rotary drum 25 ‘the recording mode,_and the
'rotation information (information on the travel speed of the
magnetic tape) concerning the capstan motor which is output
from the capstan motor 30. The travel speeds of the '
magnetic tape for the respective recording modes are Shown
“in Fig. 7. That is. control is so made that tf the travel
speed in the 25 Mbps recording mode is assumed to be 1, the _
speed in the 12 5 Mbps recording mode is 1/2, the speed in
the 8.33 Mbps recording mode is- 1/3 and the speed in the
6. 25 Mbps recording mode is 1/4. The capstan motor
controller 29 outputs the driving Voltage for use 1in driving
_the capstan motor 30 on the basis of ‘the reference signal
used to cohtrol the rotary drum 25 and the rotation
information concerning the capstan motor. so that the tape
- travel speed will be set as mentioned above in accordance
with the specific recording mode.  The rotation information
_of the capstan motor is supplied from the capstan motor 30
to the capstan motor controller 29
- Next, description will be made of the configuration of

a playback system of a. digital VIR for reproducing data from
the magnetic tape on which data is recorded according to the
aforesaid recording format. Fig. 21 is a block diagram
showing the configuration of the\playback system of this
.'emhodiment _ Components bearing the same reference numerals

- as those in Fig 1 are of the same configuration and
operations In Fig 21, reference numerals 60a and 60b
'denote_playback amplifiers. .6la and 81b denote digital

' demodulators. 62 denotes a fifth memory. 63 denotes an
error-correction decoder for correcting_or,detecting errors
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concentrated, in a scanning sequence called a zig-zag scan
and encoding the length of runs of. coefficient "zero" (sep
run-length data and the coefficient data). The data havin
encoded i s two- di nensi onal varlable Ieng&g encoded, to the

rma—f—h-ﬁ-—-—

transmssion rate. The serial data of thelintra .picture haV|ng'been i-nput -
~through the input ternmnal 35 is supplied to the variable- | engt h decoder
4, data extractor.6a and . data extractor 6b. The variabl e-length decoder 4.

applie vt ol decetkan §seid. L‘?M’ge?%i B e otk Egdté?ﬁg”gf
enbodi men e input bit, streamis
‘the varlabﬁ§:aﬁﬂﬁ Ht A HP QﬁEOQXnéb e%gﬁha%ba?hedigltal o

~vari abl e- I&ﬁ@ﬂmkﬂﬂhﬂMndkmaHKbIaybackkf|65wﬂéh6%esh§ seventh ‘memory for
storing special playback data. 66 denotes a switch for
-selecting an output of the sixth memory 64 or .an output of
the seventh memory 65 according to a select signal sent from
'a playback system controller 68 that will be described _
later. 67 denotes a recording mode detector for detecting
‘the recording mode, in which data was recorded from the
digitally demodulated playback digital signal' L
playback system controller for producing a're e ence ‘signal '

8 denotes a

used to control the drum motor 28 and capstan motor 30 on
'the basis of the mode signal received through an input '

- terminal 69 and the detected recording mode, and for _

. outputting a select signal to the switch 66. 69 denotes an
input terminal through which a mode signal is input. 70
denotes an output terminal.

Prior to describing the operations of the playback
system. the operations of the digital VTR in the first
~embodiment for fast playback using 4x speed playback data

- (data recorded in area B) will be described Fast playback '_

-using 4x playback data is shown in Fig. 20, wherein ‘both the_"
travel speed of the magnetic tape and the phases of the '
'rotary heads 26a and 26b are controlled

Fig. 22 shows the scanning traces by the rotary head
26b when data recorded in the 25 Mbps recording mode 1is

: reproduced from the magnetic tape at a 4x speed As
-illustrated when data is recorded in the 25 Mbps recording
‘mode, as described previously. the 4x speed playback data 15;

- . recorded in channel- B tracks. As described previously, the

. same data is recorded repeatedly for two track formats (the
same data is recorded in two recording areas) ~ When the

| phase of the rotary head 26b 1s controlled’ SO that the ,
rotary head 26b will provide_a maximum playback output at'_'



vari abl e-1 ength codewords are detected, and output, to red ﬁﬁbﬂﬁbSMEﬁT@mEET
the C|rCU|try' "However, |t is also pOSSIb|e to perfornlth

coeff|C|ents mnthln one DCT bIock decoded n the basis of t

and supplies-the result of counting to thée~data extractors 6a and 6b.
Description will now be made of the operations in each of .the standard"
“recordi ng- node (See Figs. 15 and 32), (1/2)x recordi ng. mode | (See Figs. 37

~and 40), (1tﬁ)axcemt@|rdldi’g alede HoSeehd %013;8 oSf”Ctl'fel)th ddl/aysgserding:
" node (‘See- F| The operations jin:the stan rd recordlng node -

Cwill first gi&e&éﬂ 5&1 r e)PFf?dt‘W@dstaa% DrédbrF digrg 4%0de When data

recorded in the 25 Mbps recording mode is reproduced from
the magnetic tape at the 4x speed, as shown in Fig 22 _the
'-rotary head 27b can reproduce data from a subcode area
Moreover, tracking can be controlled at an ITI area. '
Fig 23 shows the scanning traces by the rotary head
'26b when data recorded in the 12, 5 Mbps recording mode is
reproduced from the magnetic tape at a 4x speed As |
illustrated when data is- recorded in the 12. 5 Mbps
recording mode. as described previously. the 4x speed
'_playback data is different from track format to another.
When the phase of the rotary head '26b is controlled SO that
'_the rotary head 28b will provide a maximum playback output-
- at the center of area BO, the whole of 4x. speed playback
“'data .can reproduced as shown in Fig. 23.
' Fig. 24 shows the scanning traces by the ‘rotary head .
'326b when data recorded in the 8. 33 Mbps recording mode is
'reproduced from the magnetic tape at a 6x speed _As__-
1_illustrated when data is recorded in the 8. .33 Mbps
recording mode, as described previously. the 4x speed
'_playback data is different from one track ‘format to another
_'When the phase of the rotary head 26b is controlled so that
: _the rotary head 26b will provide a maximum playback output
_-at the center of area: BO - the whole of 4x speed playback
.data can be reproduced as shown in Fig. 24.
Fig. 25 shows the scanning traces by the rotary head
'~ 26b when data recorded in the 6. 25 Mbps recording mode is
:.reproduced from the magnetic tape at an 8x speed As
_.illustrated when data is recorded in the 6. 25 Mbps
recording mode, as. described previously, the 4x speed
'playback data is different from one track. format to another.
‘When the phase of the rotary head 26b is controlled so that
the rotary head 26b will provide a maximum playback output



REPLACEMENT SHEET 81 the data extractor 6a extracts variab
codewords constituting the 4x speed playback data to be .tr
. basi s of coding anpbunt control information (the number of
to be transmtted) concerning the 4x spe pl ayback data (
enbodi nent, a signal to be recorded in BOis referred to as "4x speed
pl ayback data for convenience' sake and a signal to be recorded in areas
AOto Adis referred to as "18x speed playback data" for conveni.ence'
sake), Mhlcatlﬁhéecenveﬂ 6fO§réBeBeDECha|whole of the 4x speed playback

_ data can be reproduced as shown in Fig 25.

Next the operations of the digital VTR in the first
embodiment for performing fast playback using the 18x speed
playback data (data recorded in areas A0 to A4) will be
described with reference to_Figs. 26 to 29. In fast

~ playback using:the ISXGSpeed playback data recorded in the -
.25 Mbps recording mode; as shown in Fig. 20, both'the travel
 speed of the magnetic tape and the phases of the rotary
‘heads 26a and 26b are controlled. When data recorded in any.

ﬁ%ﬁ*%ém}?ﬂsﬂ I

atd O e pesl

'other recording mode is reproduced only the travel speed of
the magnetic tape 1is controlled. Fig 26 shows the scanning
' traces by the rotary head 26a when data recorded in the 25
Mbps recording mode is reproduced from the magnetic tape at'_
an 18x speed. As illustrated, when data is recorded in the
25'Mbps recording_mode,_as described preViously,.the le o
speed playback data is recorded on tracks of channel A. As
described previously, the same data.is recorded repeatedly
for nine track formats (the Same'data is recorded on
eighteen trackS) " The whole of the 18x speed playback data
can therefore be reproduced as shown in Fig. 26. When data
recorded in the 25 Mbps recording mode is reproduced from
 the magnetic tape at the 18x speed, as shown in Fig 26, the
rotary head 26a can reproduce data from a subcode area.
Moreover,'trackingtcan beé controlled at'an ITI area.
~ The operations for reproducing data recorded in the
'recording modes other than the 25 Mbps recording'mode will -
" .be described below Figs. 30A to 30G shows output patterns
- of the playback signal sent from the- rotary head 26a when -
data recorded in the 12.5 Mbps, 8 .33 Mbps, and 6. 25 Mbps
recording modes 1s reproduced from the magnetic tape in fast
'playback mode (from areas A0 to A4). Fig. 30A shows the
: rotation'phase'of the rotary drum 25. Fig. 30B shows'an
output pattern of a playback signal sent from the rotary :



pl ayback data codi ng anount settlng circuit 57 through th k&@ﬁi_ggg
36, and the the result of counting at counter 5. The nunb et
coefficients obtained by décodi hg, and out put fromthe co

Tal
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conpared with the codi ng amount control ig%frnatlon 1 nput
terminal 36, and the tinming at which the ais extracted is contro Fed
such that the variabl e- | engt h codeword up to the tine poi nt when the codlng
anount control information is exceeded. The denmarcation of the . -

vari abl e-| engall 26dewhed da tdetrecoedeldy inhaheode .Ise Myips m@‘wxfatngonndua put

e Tners vabbaBbBrLRNOER 408050 A enBell | MRtk COE ARR M B ub b
dat a on thepbatesnobfthepd@dbngkaﬁdanalc@nmwowrpmf¢hmam0ﬂary head 26a .
" when data recorded in the 8. 33 Mbps recording mode is
reproduced at a 16.5x speed. Fig. 30D shows’ an output _
pattern of a playback signal sent from the rotary head 26a

when data recorded in the 6.25 Mbps recording mode is:
'reproduced at an 18x speed

- Fig. 30E shows data produced by synthesiz1ng playback
signals sent from the rotary head 26a for two rotations of

. the rotary drum 25 when data recorded in the 12.5 Mbps
recording mode is reproduced at a 17x speed. Fig 30F shows

'data produced by synthesizing playback signals sent: from the
rotary head 26a for two rotations of the rotary drum 25 when'
:data recorded in the 8. 33 Mbps recording mode is reproduced

~at a 16.5x speed. Filg. 30G shows data produced by _

- synthesizing playback signals sent from the rotary head 26a -
for two rotations of the rotary drum 25 when data recorded -
in the 6.25 Mbps" recording mode is reproduced at an 18x

| speed As will be seen from Figs 30E to 30G, if the travel-
speed of the magnetic tape 1s set as mentioned above, data
for all sync block addresses on one track can be reproduced
by synthesizing data recorded in any recording mode and
acquired by the rotary head 26a during two scanning periods
(data to be reproduced do not have the same track_address).

- In general. for reproducing data recorded in the 12.5
Mbps recording'mode, the tape travel speed should be set'to
a +(2#N+1)x speedr"THowever;'When”special'playback.data is

' produced and recorded in predetermined'areas on the magnetic

- tape as described previbusly, if the number of repetitions
(number of tracks) ‘of the special playback data is M
(tracks) (according to .the recording format of the first

.'embodiment, M equals to seventeen._ For_4x speed playback_
data, M equals to one), since the_specialkplayback_data is .




Concerning the 18x speed pl ayback data and the i nfor mati on S RRPLACCIENRSHEET
.-counter 5 and vari abl e-1ength decoder 4. . An EOB code i s agpended té) .
end of each DCT block in the extracted dat a by the EOBanxmngh@gnﬂ _______ P"L§¥§p

7a and 7b. The resultant data is then out put t hrough t he aisput eeHmHmﬁﬁrf—f_
37a and 37b, respectively. ' The start of ®ach DCT bl ock is det ect ed by the -
vari abl e- | engt h decoder 4 and supplied to the counter 5 and data- extractors;
~ 6a and 6b. “The nunber of DCT coefficients for which data is extracted nmay -

" be the sanepnodUcEﬂebEnsyhehweeuidgfﬂamanhcqui&%d by the rotary head

26a during two scanning periods, an N value should be
determined so that the condition 24(2#N+1)<M22 is satisfied.
The condition (2#N+1) means that the rotary head 26a scans a
trace with the azimuth thereof being opposite to. that of the
.trace which the rotary head 26a scanned one rotation of the
-rotary drum before Accordingly,, data that has not been
reproduced because of the azimuth effect during the previous'
scan can ‘be reproduced (See Fig. 27). N denotes a_positive
-integer = _ S h' _:_
| Similarly, for reproducing data recorded'in the 8.33
Mbps recording mode. the tape travel speed Should-be”set to
a +(3*N+3/2)x speed. However, when special playback data is
_produced and’ recorded in predetermined areas on the magnetic'
tape as mentioned above. if the number of repetitions (the
number of tracks) of special playback data is M (according
‘to the recording format of the first embodiment M equals to
eleven). since the special playback data 1is produced by
synthesizing the data acquired by the rotary head 26a during
two scanning periods. an N value ‘should be determined so
that . the condition 2*(3*N+3/2)<M*3 is satisfied. The
condition (3#N+3/2) means that the rotary head 26a scans a’
trace with the azimuth being,opposite_to that of the trace
which the rotary head 26a scanned one rotation of the rotary’
drum'before (See Fig. 28). N denotes a positive integer.
Similarly. for reproducing data recorded in the 6.25
Mbps recording mode, the tape travel speed. should be set to
a +(4*N+2)x speed.  However, when special playback data is
_Iproduced and recorded in predetermined areas on the magnetic -
‘tape as mentioned above, when the number of repetitions (the
number of tracks) of the special playback data is M
: (according to the recording format of the first embodiment.
M equals to_nine). since the special playback_data is -
produced'by synthesizing7data acquired by the rotary head



recording nodes or multiple speeds. The fact that the nunbgrgeé :
coefficients is different fromone recordi ng nmode to anot hefl neans t%
nunber of DCT blocks to be recorded in the special playback tmﬁgspg :
packet is different fromone.recording node to another. = Thesausbher of =10

areas in whi-ch special playback data can2fe recorded is I|n1ted as

.~ described previously. Assuming that each of the special. playback data:

. .recording areas for each. speci al pl ayback speed consists of the same nuhbér'

- of sync bl %‘aS’d@riﬁéQE&o”QH%ﬁﬁilﬂé Pgisasffaﬁl ﬁ”valﬁECQEGQQdPSE DCT block
becones Fequl res nore specia aypac ata recor g dareas, and. results i N

- a Ionger(3&9%?2#1Q$@a§?nbh%ﬁeghﬁnﬁ?PQFtF@FeFFéG*Foz gMpés Las gatjstdedor
. the fast plﬂy@%dﬂagend@aalvdauIﬂeaﬁssthatayheckotawehqual 26y elalnse a

-reproduced
_ trace with the azimuth being opposite to that of the trace
_ which the rotary head 26a scanned one rotation of the rotary
'drum before (See Fig. 29). N denotes a positive integer
' In general, according to a recording system in which
the magnetic tape is fed at a 1/K speed (K being an integer
- of not less than one) of a tape travel speed for the _
-standard mode, and data is recorded once on the magnetic 1
~ tape every K rotations of the rotary drum,,when fast .
playback 1is performed while conducting speed control alone,
" the tape travel speed should be set to a +K*(N+1/2)x speed.
- However, when special playback data is produced and recorded
in predetermined areas on the magnetic tape as mentioned :
.above._ when the number of repetitions (the number of . ,
tracks) of the special playback data is M, since the spec1al
-playback data is produced by synthesizing data acquired by
the rotary head during two scanning periods, an' N value
'should be determined so that the condition 2*{K*(N+1/2)}<M*K
is satisfied. The condition K*(N+1/Z) means that the rotary'
‘head 26 scans a trace. with ‘the azimuth thereof being _
opposite to that of the trace which_the rotary head scanned _
one-rotation_of the rotary drum before. Here, N denotes an
Ainteger. o . o o -
- In. consideration of what has been ‘described above, fast'"
o playback in which 18x speed playback data recorded in 12.5, '
- 8.33, or 6.25 Mbps recording mode (data recorded in areas AO_ _'
" to A4) is reproduced will be described _ Fig 27 shows the '
scanning traces followed by the rotary head 26a when data
recorded in: the 12 5 Mbps recording mode is reproduced from
the magnetic tape at a 17x speed. As shown in Fig. 20, in
any- recording mode other than the 25 Mbps recording mode, _
only the travel speed of the magnetic tape is controlled and



~transmtted. By contrast, when-the nunber of DCT coefficign
DCT "bl-ock decreases, the amount of special playback data pgr frafed :
“smaller, “and 't he nunber of speC|aI pl ayback -dat a- recordlng‘aE%ﬁs.Lhar are____ .
"needed decreases.  ‘Thi's results in a.shord%er refresh cycle for a fast e
pl ayback plcture - However., since t he nunber of DCT coeff|C|ents r ecorded

is small, the quality of ‘a reproduced picture is poor. . The anpunt ‘of data .

- extracted f gheepRHsel olfhe e R quﬁasari% g Rt &ﬁt Mayback
speeds shoul d_be th%8 fore determ ned- throu% the trade of etween -t he

refresh cyctelURETatedur ¥hgnadaty - I Lepor d& WePsand 18x speed |
.'pI ayback darecwhdd:hgamedeut 8 fslpfe@dt bﬂa»?m%@kahaﬁﬂaa)ﬂaa%diﬁ{@cﬂejﬂﬁrﬁ&[s 12 -

A0 to A4 in cycles of . 8 5 track formats When the magnetic

icture inproves with increase in the nunber of DCT.coeffic
P e 1np _ . SOOI gﬂpﬁgaﬂwﬁgﬁdggfr

.tape is made to travel at the 17x speed a playback signal
'shown in Fig 30B is acquired Fig 30E shows a synthetic
signal produced by synthesizing playback 51gna1s. which is
depicted in Fig 30B and acquired during two rotations of
the rotary drum 25 Assuming ‘that data which are not. _
 smaller than -6 dB can be acquired as in the prior art, data )
~ for. all the sync blocks can be reproduced This means that
the whole data recorded in areas A0 to A4 can be reproduced
Fig. 28 and Figs 30C and 30F show the. case of the 8.33 Mbps
-recording mode (16 5x playback speed), and Fig 29 and Figs
30D and 30G show the case of the 6.25 Mbps recording mode o

- (18x playback speed) ‘As illustrated "in either case,-all
the data (sync blocks) recorded in areas A0 .to A4 can be
'reproduced ' ' ' '

" When data is recorded in the 25 Mbps recording mode,

g tracking in fast playback can be applied at an ITI However,
for 18x speed playback for example. the tracking phase of a _'
rotary head may be detected and controlled either in one of .
special playback data recording areas or in a plurality of
special playback data recording areas. For 4x speed
_playback the - tracking phase of the rotary head 27a may be:
detected and controlled at a given position on an adjacent _'p”

- track A. Moreover. it may be so arranged that rough : _
adjustment of the tracking phase is made at the ITI areas;'l'
and fine adjustment is made at the special playback areas '

 This tracking control method is effective especially in
compatible playback (playback by means of a device

-'compatible with the device used for recording)

_ _ Next, the operations of the playback system in normal
playback mode. will be described The signal”reproduced from



~are supplied to the 4x speed data generator 14 and 18x spee or
15 respectively. The subsequent processing is ‘the sane betnggﬁlgﬁgsgﬁT HEET
di fferent playback -speeds (4x and 18x speeds). Only t he mdh 3&{6 D4 MAY m

- produci ng the 4x speed pl ayback data wil o therefore be des ed el g
. Fi.g. 3 will be used for the follow ng deséfiption of 'the operatrons - 83
of the 4x speed data.generator 14. The 4x speed data generator 14 '

- generates the 4x speed pl ayback transport packets using tranhsport header ,?’-“

: |nfornatrcwtuaumagﬁemiuemapusbyeaﬁerroﬁénynhéads 26acand|ngaddrthcnal
'_lnfornatrcnR u€”55 is amplified by the playback amplifiers 60a and 60b
' | and then supplied to the digital demodulators 61a and 61b
The output of the playback amplifier 60a is also supplied to
the capstan motor controller 29. The digital demodulators_ '
61a and 61b detect data in the input playback data, canerts
it into playback digital data and then digitally D
' demodulates it. An ID signal appended to the start of each
sync block data is detected by the digital demodulators 61a
and 61b The playback digital -data digitally demodulated by |
the digital demodulators 6la and 61b is supplied to the
fifth memory 62. In the fifth ‘memory 62, the playback |
'digital data'for one track is collected to structure an
aerror correcting code block shown in Figs. 10A and 10B.

- When structuring of the error- correcting code block shown in
’ Figs 10A and 10B is completed ‘the error- correction decoder
63 uses the Cl check code and C2 check code to correct or
detect errors occurring during playback |
. The playback digital data whose errors have been
:corrected by the error correction decoder 63 is read from _
‘the fifth memory 62 and supplied to the sixth memory 64 and
seventh memory 65. At this time, special playback data (4x
speed playback data and 18x speed playback data) reproduced

-yfrom the special playback data recording areas are supplied
to the seventh memory 65, while playback. digital data for'
normal playback is supplied to the sixth_memory_64.

_ The;ID signals detected by the digital demodulators”61a
‘and 61b are supplied to the recording'mode detector 67. The
recording mode detector 67 identifies the recording mode, in .
which data has been recorded from the reproduced ID : -

- signals. The playback system controller 68" identifies the
. playback mode set for the ‘digital VTR on the basis of the
mode signal received through_the input ‘terminal 69. When
~ the input mode signal indicates the normal playback mode,



_-fron1the header analyzer 10 as well as the 4x speed playba Kk
.the speci al pl ayback data generator 12. - The transport hea e?gﬁiﬂc ﬁﬂé&h@gi
circui't 42 nodifies the transport header i.nformation recei egaghfﬂdé hd896

~input termnal 40.- Specifically, the: heagdgr |nfornat|on I ndieat-tng-—the
‘continuity of transport packets, and provided. in a transport. header -of. a .
~transport packet carrying an:intra-picture is rewitten accordlng to the
intra picture information sent fromthe header anal yzer 10. - The header .
appendlng dilrec i kayia clppeysitemeacet rol hé br 6@t sepptles asraefseguerce header,

Do g e iina P FoP 6 dpfeﬁ'@{o%ﬁ@%érsfdag%pay _iPenhegderanglyzer

- 10, and info I on nee o de e Speci al a an prOV|ded
_in each heatsim (afFor et eol e odf ngaMd%uPPhige%rt%]laantrﬁﬁ?loﬁpﬁsﬂl e

information to the capstan motor, controller 29 according to
- the result of the identification of the recording mode e
fiseparated from the 1D signals. ”. :
- The switch 66 selects the output of the sixth memory 64
for normal playback according to the select information sent'
‘from the playback system controller 68. During the data _
reading. header information H1 and H2 is deleted from normal
_playback data stored in the 'sixth memory 64 according to the
sync ‘block format shown in Fig 13B, whereby transport
packets are restored ‘and then supplied to the switch 66.
The normal playback data sent from the sixth memory 64 is
‘thus supplied via the switch 66 and output through the
output terminal 70. '

- Next, the operations of the servo system in normal
playback mode will be described The playback system .
vcontroller 68 supplies tape travel speed information for. the '

- capstan motor 30, to the capstan motor controller 29 |
'according to the detected recording mode sent from the
recording’ mode ’ ‘detector 87, and outputs a signal which _
indicates. whether the phase of the rotary drum 25 should be
controlled, according to the detected recording mode.
';(Needless to say, when data recorded in each recording mode
is reproduced in normal playback mode, phase control is o
needed.) The reference signal for. the rotation phase of the._ -
_rotary'drum 25 sent from the playback system controller 68 -
is supplied to the drum ‘motor controller 27. The drum motor'
controller 27 controls the drum motor according to the
.reference signal and the rotation phase information
concerning the rotary heads 26a ‘and 26b which is sent from _
the drum motor 28 so that the drum motor is rotated at 9000 _
i'rpm.' The drum motor 28 is driven by a driv1ng voltage



information), to the special -playback bit stream sent from Intpiﬂ@%M@NrSHEET
pl ayback data generator 12. The special 'pl ayback data wth
“informati on appended is subjected to paraIIeI-to seri-al co

“packeting circuit 44 into data in which oy byte consists

The eight-bit data resulting fromthe: sertal - {o- paral | el conversron is
partitioned i.nto units of 184 bytes, mhereby dat a parts of transport ' I
packets are constructed. During the serial-to-parallel conversion, "O" data

isfilled i appidad by &heh dirayzd o tioxf @omdiriodd ego AThat Tdwec fr dtextioon. phase

i nformationgpsifit 8%aky Artvl 5 1sTRUDP 1T HEFHERE tH? Qi(}d&?%%ﬂ rgé)r{g:tt ion o
is forned of 32. bits, and i1t I s necessary that each er information is s
tornEd of 4 B?tQE“m motor controller 27. During playback the rotation
.phase information of the rotary drum 25 is supplied from the
drum motor controller 27 to the capstan motor controller 29
The capstan motor controller 29 controls the capstan
'motor according to the rotation phase information concerning
the rotary drum 25 " the recording mode, the tape travel
speed information, the playback signal sent from the
playback amplifier 60a, and'the,rotation_information
concerning the capstan motor (travel speed information
tconcerning'magnetic tape) which is output from the capstan
'motor 30. The travel speeds of magnetic tape for the
respective record modes are shown in Fig. 7. That is, when
_the travel speed for the 25 Mbps recording mode 1is assumed
to be 1, it is 1/2 for the 12.5 Mbps recording mode, '1/3 for
"Vthe 8 33 Mbps recording mode, and 1/4 for the 6.25 Mbps
- recording mode In normal playback mode, the capstan motor
controller 29 controls the travel speed of magnetic tape so
that the travel speed will be as mentioned above for the '
"specific recording mode. - The capstan motor controller 29 -
also performs phase control by detecting the rotation phase
- of the rotary drum 25 based on the rotation phase o
information of the rotary drum 25 and the ATF information
" recorded in the ITI ‘areas. The rotation information _
concerning the capstan motor is supplied from the capstan _
. motor" 30 to the capstan motor controller 29. -
' Next the operations for fast playback will be.
_described “The signal intermittently reproduced from the
o magnetic tape by the rotary heads 26a and 26b on the drum 25
- is amplified by . the playback amplifiers 60a and 60b and '
supplied to the digital demodulators 6la and 61b. The
:outputs of the playback amplifiers 60a and 60b are also_
”supplied to the capstan motor controller 29. The digital



'Specifically, ~when header |nfornat|on extends over five bytnaRE ﬁicéﬁ%
fi'lled in front of the header -information - .84 so .that thefheader, ﬁkéﬁEET
,rnfornatron is fitted in four: bytes. The transport header

“circuit 45 appends. transport header - |nfor§@t|on sent fromt 9
“header nodifying circuit 42 to data of the—transport packet- of 184 bytes
- which i's conposed at the. packeting circuit 44. . The, resultant data is

. output -fromthe transport header appendi.ng circuit 45. Readrng of the
headerlrﬁcuéﬁodmmatonstshe ananepbraebeadedanadrﬁymng @npomlbia&uaek

effected on ignal converts it into playback digital data, and then
'_;digitally demodulates it. ‘An ID signal appended to the’
start of each sync block is detected by the digital
'ldemodulators 6la and 81b. - The playback digital data' _
.digitally demodulated by the digital demodulators 6la and
B61b 1is supplied to the fifth memory 62. In the fast
playback mode, for example,:as shown in Figs. 30B to 30D
data is intermittently reproduced from each track by the
.rotary ‘heads 26a.and 26b. It is therefore impossible to
“collect dataffor 0ne.track and structure an error- correcting
code block shown in Figs. 10A and 10B. In the fast playback
mode, therefore,'error correction using the c2 check code is'
not carried out. ' ‘ . |
. When ‘the data is supplied to the fifth memory 62, the
- D signals sent from the digital demodulators 61a and 61b
.are checked to recognize the fast playback data recording
'areas, and the special playback data alone is temporarily
stored in the fifth memory. 62 In the first embodiment, in
the fast playback mode in which data recorded in area BO is
'.reproduced the data sent from the playback amplifier 60b _.
-and digital demodulator 81b 'is used to perform various kinds
- of controls. In the fast. playback mode in which data
. recorded in areas A0 to A4 is reproduced the data sent from_
" the playback amplifier 60a and digital demodulator 61a is
g used to perform various kinds of controls
_ The error correction using the C1 check code applied at
the error correction decoder 63 to the special playback data
stored in the fifth memory 62 in units of one sync block, to '
'correct and detect errors. that ‘have occurred during fast
: tplayback The data whose errors have been corrected by the'
error- correction decoder 63 is read successively from the _
. fifth memory 62 and supplied to the seventh memory 65 The
y'output of the fifth memory 62 is also supplied to the s1xth '



. basis of the timng signal output fromthe packeting circuit éépLAa@ﬁEﬂxSHEET
speed pl ayback data generator by the 4x speed data generator| 14 :
~.in the formof transport packets to the second nenory 16.

‘packeting the 4x speed pl ayback data f.or rmtransport pac

described so far.: The 18x speed. playback—data I's simlarly processed The‘._
. 18x speed pl ayback data produced by the special playback data: generator 12 -

is suppli'ed to the 18x. speed data generator .15.- In the 18x speed data
generator lhemoky BdadeHomepyend mp datauiits 48 idppends Heesdensl aytthck
~addi tional - pafarmation according to the header information sent fronithe
~ header anal yzer "10. Thereafter, ‘the packeting circuit. 44 performs
pserlal-to paral | 4R aseesdsnse astmemhanﬁnthunnmbqn)andwﬁync block .

‘number which are extracted from the ID information as well
as the header information H1 and H2 which are appended to
the input special playback data as shown in Figs l3A and
13B the reproduced special playback data is stored at '

'a_predefined addresses ‘within the seventh memory 65 The _
storage area in the seventh memory 65 for storing one frame
of special playback data is determined on the basis of the

- recording mode signal sent from the recording mode detector
_67. The special playback data stored in the seventh memory'
65 according to the sync block format shown in Fig 13B is-

. read in units of five sync blocks .during data reading. and .

”.even after header information H1 and H2 are deleted, the

'special playback data is. supplied to the switch 66 in ‘the
form of transport packets : The special playback data sent

" from the seventh memory 65 is output through the output

'-_terminal 70 via the switch 66. ' S

. Next, the operations of the servo system during the
_fast playback will be described "The  ID signals detected by

' the digital demodulators 6la and 61b are supplied to the _
recording mode detector 87. The recording mode detector 67 o
detects the recording mode of the data,:on the basis of the
reproduced ID signals The playback system controller 68
identifies the playback mode set for the digital VTR on the
basis of‘the mode signal received through the input terminal'
89. When the input mode signal indicates a fast playback

._'-mode. the playback system controller 68 supplies the switch '

f.66 with a control signal which indicates that the output of'

" the seventh memory 65 should be selected and outputs
- various control signals to the servo system o : :

. A method .for controlling the ‘servo system during fast

playback using the data stored in the area BO will be .



the data part of the transport packets. The transport headér ===y
circuit 45 appends nodifi.ed transport headers sent fromth fF%ﬁEQE&FWQSHEET-

- header nodifying circuit 42, and the resultant datais out \b I n thé MAY g
C

of transport packets to the third menory ; The speci al - K Traﬁ5bort -
" packets sent fromthe 4x.speed datagener: 14 and 18x speed data :
generator 15 are supplied to the: second nenpry 16 and third menory 17
:respectivelg tine, . in the second menory 16 and third nenory 17,

t he stor.age %?%51?83 Eﬁe°Wran@soﬂe§ﬁ€1§ﬁécP&PVﬂP§§HXCK1&aﬁ&ﬁ@sR&ﬁYQﬁﬁkhe
basis of thestrgi ageanBont 1hnfalERLveR zerbriiag ndae’ aatad ndadl a:e(‘éif\t roller

19.. recorded both the travel speed of magnetic tape and the _
rotation phase of the rotary drum 25 are controlled The. o
_;playback system controller 68 supplies the drum motor’ y
controller 27 with a reference signal used to control thef
rotation phase of the rotary drum 25, and- supplies ‘the
_capstan motor controller 29 with tape travel speed . _
'1nformation on the basis of the 1dentified recording mode:
extracted from the ID signals _
_The drum motor controller 27 controls the drum motor
according to the reference signal and the rotation phases of
" the rotary heads 26a and 26b which is supplied from the drum
- motor 28, so as to rotate the drum motor at 9000 rpm. ) The '
drum motor 28 is driven by a driving voltage applied by the
.drum motor controller 27 The rotation phase of the rotary
drum 25 is supplied from the drum motor 28 to the drum motor
controller-27.. During playback the rotation phase
information of the rotary drum 25 is supplied from the drum )
'.fmotor controller 27 to the capstan motor controller 29.
~ On the basis of the rotation phase information of the _
rotary drum 25 recording mode, tape travel speed
information, playback signal sent from the playback
.amplifier 60b and rotation information of the capstan motor
p(magnetic tape travel speed information) which is supplied |
from the capstan motor 30, the capstan motor controller 29
controls the’ capstan motor ~In the first embodiment the
_*phase control is achieved through tracking control to |
‘maximize the playback output at the center of the BO area on
" the magnetic tape, on the basis of the rotation phase
information of the rotary drum sent from the drum motor -
:_controller 27 The capstan motor controller 29 controls _the
"travel speed of the magnetic tape in conformity with the N
tape travel speed information and also controls the



-85 In the second nenory 16 and third menory 17, the input t
are stored.in the above-mentioned storage area. Thereafter
fiel'd of the speci al playback data is structured.” One frane

pl ayback data which i.s structured in the sgcond menory 16 a
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17 is read out, two transport packets by 4o transport packets ‘In response -

to. a-data request siignal sent fromthe dat a. syntheS|zer 20,
~.into data of 5 sync blocks, as shown in-Fig. 13B, and supp

and converted
ied to the data

synt hesi zer ro¢ation phase iafe, thﬁeadﬁranmfdlrumtzsorin—lltMChIMels @amenﬂbddas 3

_shomn in. F'Qbo%%B For reproducing data recorded in the 25 Mbps

'recording mode,_ITI areas are scanned during the

4x speed

'playback The phase control may be effected by detecting _
the’ rotation phase using the ATF information recorded in the
" ITI areas. The rotation information of the capstan motor 30
.is supplied from the capstan motor 30 to the capstan motor

'controller 29.

E Next " the operations of the servo system during 18x
1speed fast playback in which data recorded in the 25 Mbps
recording ‘mode is reproduced from the magnetic tape will be -
described Description will be made of the operations of
the servo system during the 18x speed playback in which data
.recorded in the 25 Mbps recording mode is reproduced from
‘areas AO to A4. As shown in Fig. 26 in the 25 Mbps _
recording mode, record data is arranged S0 that the rotation

': phase of the rotary drum 25 can be controlled by
'the tracking phase error in an ITI area

detecting

For, sufficiently raising the playback data rate of the

_ special playback data during the 18x speed playback, the
':special playback data is arranged ‘along the scanning traces
of the rotary head 26a. As shown in Fig 20, the data rate

. during the 8. 5x speed playback in which the fast

playback

'can be performed merely by controlling the travel speed of
the tape is about half the the data rate 1in a mode in which
both the travel speed. of magnetic tape ‘and the rotation '
phase are controlled. Especially. in the standard recording
'mode with a high recording data rate,,it is supposed that
'the data amount of intra picture data per frame is larger
than that with other data - rates That is, in the case of
the standard recording mode, the data rate of the fast )
'_playback data must be sufficiently higher than that in other;
“recording modes. For this reason.uthe first embodiment

_adopts a_recording format according to which the

recording




-The transport packets received through.the I nput term nal 1[B ) ' 'tﬁ4§HEET
~and stored in the first nenory 13. -The data.is read fromthe ¥¢??H?Eh ry -

- 13"in‘response to a control signal (data.request signal) serf

A
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~synthesi zer 20.- Every two transport packﬁgs of ‘the data hawt _
- in transport.- packet units i-s converted i % data of 5 sync blocks as -

- shown in Fig. 13B. " In the sanme way as the special -playback data, mhen:the
data. of sync block is output fromthe first menmory 13, header infornmation
" Hl and H2 iarespefeedthat 8asthplagbacH data suvasar errenged hdomg rtdeor di ng

formats.in &esponse tpaéegoarreheswe kySﬁetdf 580 § e +hec phditng 1kl
g d ornmats: ﬁ ’be

“generator 56. _ The operations uci ng the recor |ng
descri bed et obgasth rEB%rﬁFﬂgdard recording mode.

_ The method of controlling the servo system during the'
'fast playback using the 18x speed playback data recorded in
~ the 25 Mbps recording mode will be described below. As
described previously, during the 18x speed playback both
the’ travel speed of the magnetic tape and the rotation phase:f
of the rotary drum 25 are controlled Accordingly. the
- playback system controller 68 supplies a reference signal o
for the rotation phase of the rotary drum 25 to the drum
“motor controller 27, and supplies the capstan motor
conitroller 29 with tape travel speed information on the_
basis of the result of the identification of the recording
'_mode extracted from the ID signal _
_ The drum motor controller 27 controls the drum motor 28
:iaccording to the reference signal and the rotation phase
.information of the rotary heads 26a and 26b sent from the
drum motor 28, so as to cause the drum motor to rotate at
9000 rpm " The drum motor 28 is driven by a driving voltage
_ applied by the drum motor controller 27. The rotation phase“
 of the rotary drum 25 is supplied from the drum’ motor 28 to '
the drum moor controller 27. During playback the rotation
phase information of the'rotary drum 25 is output from the
drum motor'controller'27 to the capstan motor controller 29.
The. capstan'motor coritroller 29 controls the capstan
'motor according to the rotation phase information of the
‘rotary drum 25, recording mode, tape travel speed
..information,_playback signal sent from'thebplayback
_amplifier GOa; and rotation information of'the'capstan motor .
f.(magnetic tape travel speed information) which is sent from'
'the capstan motor 30. In the phase control in the case’ of
k7the 25 Mbps recording mode in the first embodiment an ITI
"farea on the magnetic tape is detected according to the
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tim-ng signal generator 56 supplies the data synthesizer 20 T-a_track — _
~identification signal for identifying a track within a trac AREPLACEMENT SHEET

‘which the special playback data is to be recorded, a track rE')be_r_ @1‘ HM‘I(M‘_;

“ bl ock |nfornat|on signal for generatlng %1recordlng f or mat G iTTEWS"W"“ﬁ°
. dependi ng on the recording .node, on the basis of the recording node sent .
fromthe recording node setting circuit:55. In.addition, the recording -
timng signal generator 56 86 sends' a data generati.on start signal to-

~ the data symoltesiloar pMmdrrfromraﬁmnexﬂ i tre em:ctnrter MMoﬂmdtngstoeﬁt

'preference “from the drum motor controller 27, the state of tracking is
"sampled at the ITI area, and then the tracking phase error '
is detected _ The capstan motor controller 29 controls the _

~ travel speed of the magnetic tape according to the tape _
‘travel speed information. and also detects and controls the
rotation phase of the rotary drum 25 in the manner described
above The rotation information of the capstan motor 30 is
supplied from the capstan motor 30 to the capstan motor '
"'controller 29. S _ R
Described next is the operations of the - servo system
: during the fast ‘playback using the 18x speed playback data
recorded in a recording mode other than 25 Mbps recording _
mode is reproduced from the magnetic tape _ Figs 27 to 29
l show the scanning traces of the rotary head 26a in '
respective recording modes In fast playback of data having'
been recorded in areas A0 to A4 in a recording mode other
than the 25 Mbps recording mode, the rotation phase of. the
tirotary drum 25 is not controlled but only the ‘travel speed
._of the magnetic tape is controlled (The manner of h '
.synthesizing ‘the special playback data is achieved by using
~ data acquired during two scanning periods of the rotary head
- 26a, as described previously. See Figs. 30A to 30G)
: The méthod of controlling the servo system during the
- fast playback using the 18x speed playback data recorded in
- a recording mode other than the 25 Mbps recording mode will
_be: described below. The playback system controller 68 '
supplies a reference signal for the rotation phase of the
- rotary drum 25 to the drum motor controller 27 .and also y
'_'supplies the capstan motor controller 29 with the tape
'travel speed information on- the basis of the result of
a identification of the recording mode separated from the ID
signals _ . ' _
The drum motor controller 27 controls the drum motor 28



"signal for controlling the rotation phase of the rotary dru Eﬁ§ﬂ+SHEET
- fromthe servo system reference S|gnal ‘generator 58, and th¢ recordi _

mode. Figs. 9A to 9M shows control signals sent fromthe regop4i ng); ﬁlﬁﬂhM i
. signal generator. 56 inrespective recordigg nodes. - Contrtol M

ﬂfronithe recording timng signal generator 56 will- ‘be described for the
respective recording nodes. -Fig. 9A shows a reference signal for '
_controlllng the rotation phase of the rotar¥ drum 25 ‘and sent: fromthe '
.Servo - syst@mQQﬁQQQﬁCEOsF@%aIeﬁéﬁ%F%$o$isBa Fepd tkesnefiatiodaphageneration

‘start si gnalnffarmattaoﬁt@ml@éﬂnmgo'eﬂe NBotREP hekl§ 285 §HaW§68 #iidn is .

B R e O L
S . at 9000 _rpm. The drum motor 28 1s driven by a driving )
voltage applied by the drum motor controller 27. _The _
;rotation phase’ of the rotary drum 25 is supplied from the
“drum motor 28 ‘to the drum motor controller 27. _
The capstan motor controller 29 controls ‘the capstan
‘motor 30 according to’ the recording mode, tape travel speed
information, reference signal sent from the playback system-
controller 68 and rotation information concerning the
capstan motor . (magnetic tape travel speed information) which :"”
B is sent from the capstan motor 30 The reference signal '
'sent from the playback system controller 68 may be identical
- to the one for controlling the drum motor 28. The reference
signal is used to determine a tape travel speed for the
_ _purpose of controlling ‘the travel speed of magnetic tape.
" The rotation information concerning the capstan'motor 30 is
._'supplied from ‘the _capstan motor 30 to the capstan motor
R controller 29. ' . . ' :
_d Because the digital VIR in the first embodiment has the'
aforesaid configuration, signals with different recording
‘rate can be_recorded according to the same recording format
. (track format) A¢cordingly, the input data can be recorded
~efficient at a plurality of recording rates without
‘enlarging or complicating the circuitry of the recording
system.l'Moreover, the playback data rate of~ the special _
playback data for the respective fast playback speeds can be
‘set sufficiently high and it is possible to improve the
playback picture quality ‘in the fast playback. Because the
 number of repetitions of each special playback data is '
altered depending on a recording mode,_the special playback
hdata can be - recorded efficiently in each recording mode. and.
‘the playback data rate of the special playback data can be



timng signal supplied to the recording anplifier 24b |ags HEHQAﬁﬁMENTSHEET_

~recarding rimng signal. supplied to the recordlng anplifier|24a b
corresponding to the distance between the rotary heads (nor Patp : ihgoﬂhimtﬁF

five sync blocks). Fig. 9D shows the timng of recording data of —each

“channel_in the standard recording node. ¢ illustrated, in the standard
“recording npde; the respective control sighals are prOV|ded every rotation-.
of the rotar' drum 25, and data jis recorded on the nagnetic tape. Fig. 9E -
shows -a' dat 5 ar’aﬁ"é’n the, quadiifyaof & RifFyre Z)%Pr‘%%‘ljlfhgﬂf%ethe Fi.g.

'-9F shows a fdstapﬂawbumhupdnlheuimpnywddsupplIed éo t he recogplﬂg o
T o ey algRE" g e SN 50 Al S0y g 5" 1
- o reproduced during fast playback the operations of the. servo
system ' can be simplified as described previously (for B
example, in special playback in which 4x speed playback data ffj'x
' is reproduced, tracking is controlled so as to maximize the .
'playback output at area BO with any of the recording modes
With all the recording modes other than the 25 Mbps _ g
recording mode, only the tape travel control of the magnetlc
tape 1is performed when the fast playback from areas AO to A4n
is performed in the fast playback ). Because the same
'i'track format is ‘used in common between the recording modes,-
"the circuitry _ . ' ' : _ ‘
.of a playback system ‘can be scaled down drastically
In the first embodiment in order to sufficiently raise
the playback data rate of special playback data, the special
playback data recording areas are positioned along the '
scanning traces of the rotary heads 26 in standard recording
" mode. In the standard recording mode with a -high recording
:rate, the amount of data of the intra picture data per one
_.frame is expected to be larger than in other recording
‘modes. That 1is, it is necessary to make the playback data _
rate during the fast playback in the standard recording mode
to be sufficiently higher than in other recording modes,-in_ :
order to ensure the playback picture quality in the fast
playback In the first embodiment therefore, the special
'playback data’ recording areas, at least in the standard
recording mode, are positioned along.the scanning traces of
the rotary heads 26 during'the'fast playback' ‘This makes it
possible to arrange ‘the special playback data with a maximum
efficiency, raise the playback ‘data rate in the fast L
_playback ‘and improve the playback picture quality in the '_"'
~ fast playback . : >
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mode.. As illustrated, in the (1/2)x recording node, the co
~are provi ded every two rotations of the rotary drum 25, and
recorded on magnetic tape. Fig. 9H shows a-data generation.

the 87 (1/3)x recording node. Fi g. 9I6 hows a dat a recorgFmy
- signal supplled to the recording anplifiefs.24a and 24b in the (1/3)x _
recording mode.  Fig. 9J shows the timng of’ recordlng dat a. of each channel -
~in the (1/3)x tecording nmode.. As illustrated, in the (1/3)x recording .
‘mode, | ‘the cont r ofNsig Igdt@rleVErFO\ered’eekwrtmrd@é:a oatd orsgndtidietape

.once per K rotations (K being an integer not smaller than
- 1)at a tape travel speed of 1/K times that of the standard
.- mode, when the fast playback is performed as described
' previously by controlling only the speed the tape travel
-speed should be set to a +K*(N+1/2)x speed ' However, when
" the special playback data is generated and recorded in
“predetermined areas on the magnetic tape as described
previously. since the special playback data is structured by
synthesizing data acquired during two scanning periods of |
. the rotary heads,_the value N is determined so that the
. condition 2*{K*(N+1/2)}<M*K is satisfied ~where number of
'repetitions (number of tracks) of special playback data is
_' M. The condition K*(N+l/2) means that after the rotary drum
"'makes one rotation. the rotary head scans a trace of an'
"opposite azimuth The condition 2*{K*(N+1/2)} is determined
from the relationship between the number of repetitions and
the maximum tape speed as described previously in 5
"conjunction with the prior art Incidentally. N denotes a -
positive integer o _
o In the first embodiment, the rotary drum 25 is
controlled to- be rotated at 9000 rpm during the special
‘playback at any recording mode. - This however should not be
taken as a limitation The rotating speed of the drum may
be varied slightly in’ order to match the speeds of the =
'rotary head 26a and 26b and the magnetic tape in special
”playback mode to - each other Even in this case, when the
travel speed of the magnetic tape is set substantially to a
* K*(N+1/2)x speed similar effects are obtained _ - -
'Specifically, when the rotating speed of the drum is set to,_y
a (1+r/R)x speed, the tape travel speed is set substantially
to a + (r+R)/R*K*(N+1/2)x speed. Under ‘this condition, the-
rotary head 26a scans ‘the traces shown in Figs 27 to 29
'and the aforesaid effects are obtained ' In the above o



rotary drum 25, and data is recorded on the nagnetic. tape. "iE SﬁEET
data generation start signal for the (1/4)x recordi ng node.

~"a'data recording timng S|gnal supplied to the recording any
. 24b in-(1/4)x recording node. - Fig: 9Mshaws the tining of re ] . "'. '_
of reach.chanrel in the (1/4)x recording mrode. As |Ilustrated in the (1/4)x .
_"recordlng node, the .control’ S|gnals are prOV|ded every. four- rotatlons of .-~

. the rotary drum 25, and datais recorded on the magnetic tape. 'In -

practice, a@mmm%‘éd thev8asthplaxbacki hg renfogmedghal cgup‘p'lqlddng) the

recording aawiyftﬁé %Qvtagggtaeal B¢ the ﬁlﬁ&ﬂé@i@gthb@ naosega%' thePRldRd o

e e RNk e meglbar P shgyecIBvasE . and sinitar T o o
- B effects are obtained if the tape travel - speed is set ‘to be
-+K*(N+1/2)x times the speed during recording '

In the first embodiment the tape travel speed for the -

12 5 Mbps recording mode is a 17x speed But this does not,.
impose ‘a limitation. As long as the above condition is met )

" the tape ‘travel speed may be a 15x speed, 13x speed or ‘the

like. Likewise, the tape. travel speed for the 8.33 Mbps
'recording mode is not limited to the 16 5% speed. As long

~as the above condition is met similar effects are obtained.

f with a 13.5x speed 10.5x speed or the like. Likewise,_the L
tape travel speed for the 6 25 Mbps recording mode is not |

-'limited to the 18x speed. As long as the above is met _
usimilar effects are obtained with 14x speed 10x speed or
the like . _ : ' ' o

In the first embodiment the recording format shown An
Fig. 15 is adopted This however does not impose a |

‘limitation. 1In a digital signal recording device, playback
device, or recording/playback device (for example, a digital

" VIR or digital disk player) having a recording format for
recording the special playback data extracted from the input
data in predefined areas on the recording media, by altering'

the numher of repetitions of the special’ playback data
depending on the recording mode, while using the identical
_'recording format the special playback data for the fast
.playback can be recorded efficiently. and the playback data
_ rate of the special playback data in the fast playback can _
" be improved and the playback picture quality of the fast .
playback can ‘be improved _ ' o : - : _
' The ‘record data is not limited to the ATV signal or DVB
'signal In Japan in which a video signal is compressed o
'according to the MPEG2 recommendations. ISDB signal or,a _ o



The data synt hesi.zer 20 generates'recording-fornats'io in rd BEHSACEMENW%HEET
‘control. si.gnals. In response to the data generation start gj nal;%ﬁhﬂéy
formatting circuit . controller 127 sets the ki nds of. speC|aI Q?b a

_ whicch i's to be recorded on:tracks of res tive channel s and Tecororg _
areas,. on‘the basis of the track nunber of ‘track to be- recorded next, ‘and
the track identification within the track format,  The formatting CIrCUIt
~126 generates recording formats so that: recordlng format on ‘the basis of .
‘the sync blmrgnahfoonpressedlgnabrdeng to the MBEG&tren@mmeMMWﬁUdnsﬂmayIer

127 Lo 06 EfERada! & AR, kibkopLidhaty. dBbehigtt 1RG0 ik T 0ot
-'predetern1n@m0$©rsbawh iacﬁiﬁlnQOWédGIUdAngtHKsandnéSXtheendﬁberSﬂmilar
repet't'onsef‘f'ects are obtained 1if the special playback data’ recording
areas’ and the fast playback speed are set in conformity with
'the prlayback speed required of the digital signal -_ o
.recording/playback device, and the input data is recorded | L
-.according to the’ identical track format o
' For recording data transmitted in the form of transport“'
'packets represented by the MPEGZ recommendations in a
_digital VTR represented by the SD standards, two transport _
packets are transformed into five sync blocks,'according to
" the first embodiment This however does not impose a '
.limitation It may be so arranged that m input transport
packets ‘are transformed into n sync blocks (m and n
"represent a positive integer), in forming the sync block
TformatS' When the data in the sync block formats obtained
by the conversion is recorded on a recording medium, if the_'
'recording format on the recording medium is so configured
'that the n. sync blocks of data is arranged on the same .
'track ‘the data in the form of the transport packets can. be '
efficiently converted into sync block formats. Because_n '
sync blocks of data are completed within the same'track '
“'when the data in the sync block formats is converted into
data in the transport packets, the groups of n sync block _
formats can be easily separated from each other by using the'
track information. such as the track identification signal
and the sync block number Moreover, it is not necessary to
record the identification signals of the n sync blocks, and
) the data recording region can be’ effectively utilized. _
_ 'Furthermore, the length of the one sync block is not limited__'
’_ito the one shown in Fig. 11.
_ ' The positions of the 4x speed playback data recording
_areas and 18x speed playback data recording areas, and the'



88 the special playback data are checked foor each. pl ayback s $E¢LACEWEWﬁéﬁtET
pr edet erm ned nunber of repetitions has been reached, the ngkt spe

pl ayback data is read fromthe nenory storing the correspon lmgte&pbciam“ 19$
~pl ayback data, and a data request signal g output. Specific
- 18x speed pl ayback data has been recorded—repeatedly 18 tines: |n the _

: Standard recordi ng node, the data request signal is applied to the th|rd
“menmory 17 output to command output of. the next special playback data of 25
- sync bl ocksnumbgEs pdx e gAsa AR I fatld mitet to those described

_previously ' The length of the track period is not limited
‘to four.. In the first embodiment the fast playback speed
' -,-for reproducing the data recorded in the 25 Mbps recording
~ mode (standard mode) ‘1s set to a 4x speed or 18x speed
- This does not impose limitation. Similar effects can be
attained with other multiple speed when the special playback .
o data recording areas are disposed on- the traces of the - '
scanning of the_rotary heads_26a.and 26b. When the data is
-recorded according to'the recording format'of the first '
embodiment - in the 25 Mbps recording mode, a higher fast
. playback speed may set to a 8.5x speed, and the fast
playback may then be performed by controlling only the

-travel speed of the tape
- In the first embodiment, the 25 Mbps recording mode is
_ -regarded as. the standard recording mode. Alternatively, the
- 50 Mbps recording ‘mode or 12 5 Mbps recording mode may be . _
.regarded as the. standard recording mode, and yet if the same"
' track format is used in common for various recording mode,_f
and only the the number of repetitions of the special
playback data is varied depending on the recording mode, the
special playback data can be recorded efficiently and the o
picture quality of the fast playback. picture in the |
‘respective recording mode can be improved satisfactorily..:
In the first embodiment, description is made of" a' )
digital VTR having four’ recording modes. i.e., the standard
(1/2)x, (1/3)x, and (1/4)x recording modes as shown in Fig.
7. This does not impose a limitation . Similar effects are
.attained with a digital VIR or digital disk player having
_only two or three of the ‘above recording modes. The’
recording modes are not limited to. the above four kinds of
-recording modes Similar effects are attained when, in a
h-digital signal recording/playback device, the_travel speed
.of_the recording medium (the head moving speed'in'thehcasez_




~sync blocks read fromthe third menory 17 is tenporarily st rﬁgbLﬂthégysHEET
speed playback data storage .nmenory provided in the data synflhesi zeﬁ 28 Y.
Li kewi se, where the 4x .speed ptayback data i's recorded T epeptmee V. \ﬁi é 195
the standard-recording node, the data reggest -signal is app te—t-he-
second nenory 16 to -conmand out put _of the—next- 'speci al playback data of 25
sync bl ocks. The 4x speed playback data. of - 25 sync bl ocks being r.ead :from
the second nEnDr g IS nporarily stored in a 4x speed. glayback data .
st or age - ned%?yap tad Yﬁd?ﬁedd§KaP§9ﬁﬁﬁésﬂﬂéﬂngOPlaMPéF tlife nunber of

repeti E Ih OnscémtAEL188r gtaﬁngetdatvaedpéehue {thBe R8GORd gﬁ?’tsgﬁagg:i?ﬁ'l?[} 2.1 ggt .
usin e ayback .dat a ayba
'syntﬁeste ?g& {(giﬁzggee 8FeSPﬁ§t iqggigd—p?5y§§é§*§dh§+ﬂdg)ﬁéen o

speed)

o Second Embodiment . : . _
' A recording system in a digital VTR in the second |
' embodiment has the same configuration ‘as the one’ shown in
"Figs. 1 to 5 and the descriptions of. the recording system
of the first embodiment is applicable without any change
: The description of the locations of the rotary heads on the
rotary drum, the method of recording a multi-rate bit stream.
f(recording modes and timings of recording a bit stream in .
the recording modes) , coding configurations of error— |
correcting codes, the_configuration of the sync blocks,-the_
recording format:conforming'to the SD standards for
recording the data on one track and the sync block format
which were made with reference to Figs BA to 15, is also
applicable to the second embodiment HoweVer..the special
playback data generator 12.in the second embodiment is _
designed to produce not only the special playback data to be
' recorded in the 25 Mbps recording mode and reproduced at the
4x and 18x speeds but also the special playback data to be _
recorded in the 12.5 Mbps recording mode ‘and reproduced at
'Tithe 8x and 36x speeds, the one to_be recorded in the 8.33
~ Mbps recording mode and reproduced at the 12x and 54x
'speeds. and the one. to be recorded in the 6.25 Mbps
recording mode and reproduced at 16x and T2x speeds'
' Fig 31 shows the numbers of sync blocks per track
which can be acquired at respective fast playback speeds
'when data recorded in respective record modes is reproduced
‘from magnetic tape by fast playback In the same way as in
'Fig 14, numerical values shown in Fig 31 indicate the |
- numbers of sync blocks per track which can be reproduced at
'hrespective playback speeds when special playback is



recorded repeatedly 18 tinmes in the (1/2)x recordi ng node, tn@ERLAGEMENTSHEET
- signal is applied to the third menory 17 ‘to command- output thedggaﬁ .
“ speci al - pl ayback data of 25 sync -bl ocks. The 36x speed pl a) _@aw é¥ EEEN.

- sync bl ocks being read fromthe third: nmegery 17 is tenporari '
‘the 18x speed pl-ayback data storage nenofy-prOV|ded in the data’ synthe5|zer
~ 20. Likewise,” when the 8x speed. playback data i-s recorded repeatedly tw ce
“in the (1/2)x recording node, the data request signal is applied to the

~.second nermpyrformedlmsdnwmttaro’f htelaelswémtvisme(al aliqtihydfaclo datm (oi 25
-sync - 89 track pitch is 10 zm under the SD standards) ‘The
o numerical Values have been calculated on the assumption that

the number of sync blocks per track (corresponding to 180°)
is 186 and part of the playback signal whose output levels
"exceeds -6 dB is obtained in the same manner as in the
_ prior art. _ .
In the second embodiment the recording format 1s
: altered for each recording mode,.so as to improve the
efficiency during fast playback depending on the four
'recording modes described above T
. The recording format enabling data recorded in the
3standard recording mode to be’ reproduced at 4x and 18x
'-speeds is as shown in Fig. 15.
' ‘Description will be made of the recording format in
each recording mode in the second embodiment . Fig 32 shows
:_'the arrangement on the magnetic tape of the data with a-
four-track period (data of one . track format) shown in Fig.
15; in the standard recording mode  Fig. 33 shows the
scanning traces followed by a rotary head when data recorded
in the. standard recording mode according to the recording
- format shown in Fig 32 1is reproduced at a 4x speed. Fig.
34 shows the scanning traces followed by a rotary head-When
" data recorded in the standard recording mode according to
T the recording format shown in Fig 32 is reproduced at an
18x speed. ' ' : _
The (1/2)x recording mode means that data recorded in
‘this mode is reproduced at half the tape speed at which data
"recorded in the standard recording mode is reproduced. The
(1/3)x recording mode means that data recorded in this mode
is reproduced at one third of the tape speed at’ which’ data o
.recorded in the standard recording mode is reproduced 'The
(1/4)x recording mode means that data recorded in - this mode
is reproduced at one fourth the tape speed at which data o



bIocks The 8x speed playback data covering 25 sync block-

repetltlons i's not more than a predeflned value the recor :
“generated using. the special - playback data—tor each pl-ayback speed. stored in
t he data synthesizer '20. Likew se, when the 54x speed playback data "has
~been recorded repeatedly 18 tinmes in the (1/3)x recording node, the data
request si gre¢ordedpphi thet stahdarti rdcoeding mEdEOisomepmddmdemﬂ dif t he .

next speC|a&afgay@és¥déat@notﬁ@5(EYE?xbr885§dinghﬁoﬁ ?RZ f@lsto?%g'%ﬁta

of 25 sync bl ocks. read fromt menor
-'the 18x spdtfipt a9bakk/ ﬁaFar§99F§gEgnBﬁﬁPyi§r§§PdedupﬁdtHé G&ﬂ@e. three

times. or four times .a set speed respectively, the scanning
traces will be about the same ‘as the scanning traces .
. followed ‘when data recorded in the standard recording mode
,is reproduced at the set’ speed
-Fig. 35 shows the scanning traces followed by the
rotary head '26b when data recorded in the (1/4)x recording
" ‘mode according to the recording format shown in Fig 32 is
.reproduced at a 16x (4 X 4) speed Fig. 36 shows the
: scanning traces followed by ‘the rotary head 26a when data
recorded in the (1/4)x recording mode. according to the
recording format ~shown in Fig 32 is reproduced at a 72x (18
X 4) speed As shown in Figs. 35 and 36, compared with the
case in which the data recorded in the ‘standard recording
mode according to the recording format shown in Fig. 32 is
_'reproduced at 4x and 18x speeds (shown in Figs. 33 and 34),
the scanning traces of ‘the rotary heads 26a and 26b slightly N
deviate. As a result the rotary heads 28a and 26b cannot |
 produce all the fast playback data through one trace. The
~deviations of the rotary heads 26a and 26b are attributable
to the fact that the inclination angles of tracks are. Varled
depending on the tape travel speed.
Where data recorded in each recording mode according to
the recording format shown in Fig 32 is reproduced in a
fast playback mode, the number of times the same fast
playback data is repeatedly recorded must be increased and
| . the entirety of the playback data is reproduced by two or
more traces As a result ‘the playback data rate decreases
- 'Where the number of times the same fast playback data is _
'“repeatedly recorded is not increased it is necessary to'
| lower the set speed to reproduce all the fast playback data
As a result the playback data rate decreases (specific -



repeatedly twice in the (1/3)x recordi ng node, the data requgest si
'applled to comrand out put of the next ~special playback data Dat. ! 3 H‘Y EBB
bl'ocks.” "The 12x speed pf ayback data of § sync bl ocks read U -ha- -
~nenory 16.is tenporarlly stored i.n the 4x=speed pl ayback  data storage .

menmory provided in. ‘the data synthesizer 20.- |If -the nunber of repetitions. "
“is nor nore than a predefined value, the record data i.s generated using thef -

‘speci al pl aybaghadnt dafar raaels piaybaek dﬁl%@:@‘dbl‘éﬁoﬂad:elt'g thehdatfta)1 : -
L Cor e repont elity e Beplle chBpatREnEC tnel v BERTHI AR o3 il

~signal is aﬁprledchoofh&hehredowddnrymbﬁetdscawmnmaumm[sd unaﬁfailmﬂhe -

" speC|aI plafgétkpfgyﬁagk ﬁ§t§YE% reproduced through one head trace, at

| twice the speed for normal recording mode if the data is

recorded in the (1/2)x recording mode, at three times the'

synt hesi zer 20. Likew se, when the 12x speed pl ayback data %%Er,sgg@ma TSHEET

speed for normal recording mode if the data is recorded in
the (1/3)x recording mode, and at four times the speed for
":normal recording mode if the data is recorded in the (1/4)x
. recording mode, without decreasing the playback rate of the
'-_data recorded according to the recording format for the
-.standard recording mode. :

Examples of recording formats for the respective
"recording modes will next be described. Fig. 37_shows a
‘track format for the (1/2)x recording mode. This track

format'permits_ék (4 X 2) speed . playback and'36x (18 x 2)
speed playback. Fig 38 shows a ‘track format ‘for the’ (1/3)x
recording'mode This: track format permits 12x (4 X 3) speed -
- playback and 54x (18 x 3) speed playback. Fig. 39 shows a .
'track format for the (1/4)x recording mode. This track '
format permits 16x (4 x 4) speed playback and 72x (18 X 4)
speed playback - In the second embodiment, one track format
is formed of four tracks in all the recording modes. and the
normal playback data and the special playback data are
recorded on the magnetic tape by repeatedly recording the
above track format.' Discrimination between tracks A and B
_ tracks T1 to T4 and pilot signals fo to £2 are identical to
-hthose described in conjunction with Fig 15 In each '

o recording mode, the track pitch is 10 xm as stipulated _
f'under ‘the SD standards However, the inclination angles of _
‘the tracks. differ in each of the recording modes because of
' the difference in the tape travel speed _ : : i

'_ In Fig 15, A0 to A4 indicate the positions of areas on
'the magnetic tape for recording the 18x speed playback data



bl ocks. The 72x speed pl ayback data covering 25 sync bl ocks rR&RL#xﬂwﬁMWEHEET

-third menory, 17 is tenporarily stored in the. 18x speed pl aybgpck da

 storage nenory provided in.the data synthesizer 20. Likew s Darmbaﬁmﬁﬂ
. speed.pl ayback data is recorded repeatedLy twice in the (14
- mode, the data request signal is applled~Ln t he second nenory- 16 . 90.to

"~ conmmand output of the next . speci al pl ayback data -of 25 sync bl ocks. . The _
 16x speed pl ayback data of 25 sync bl ocks read fromthe second menory 16 is.
_ tenporarlIyimtbhedstandaed4xespedipgambdek dEaahsbdrage &anquu&wwded |n

g_the data. 'playback data recording areas (A0 to A4) is five sync blocks

| ' " wide. Five 18x speed playback data recording areas are, as
illustrated positioned on each A track (T1 or T3). The
same data. is recorded in areas bearing the same reference
numeral (A0 to A4) '
'_ Similarly, BO in. Fig 15 indicates the pos1tion of an.

. area on the magnetic tape for recording 4x speed playback
data in the standard recording mode The 4x speed playback
data recording area BO is 25 sync blocks wide One 4x speed_

playback data recording area 1is, as illustrated positioned
_'on each track T2. . .

In Fig. 37, A20 to A24 indicate the positions of the
'recording areas on magnetic tape for recording the 36x speed
playback data in the (1/2)x recording mode. Each of the 36x.'
'speed playback data recording areas (A20 to A24) is five
sync blocks wide. Five 36x speed playback data recording
fareas are, as illustrated positioned on each track A (Tl or

- T3). The same data is recorded in areas bearing the same
_ reference numeral (A20 to A24)
- In Fig. 37, B20 indicates ‘the position of an area on
the magnetic tape for recording ‘the 8x speed playback data.
in the (1/2)x recording mode. ‘The 8x speed playback data
- recording area B20 is 25 sync ‘blocks wide One 8x speed
-playback data recording area is. as illustrated, positioned
- on each track T2. ' ' o
~ In Fig. 38, A30 to A34 indicate the . positiorns of areas
_for recording the 54x speed playback data in the (1/3)x ,
'recording mode Each of the 54x speed playback data ' _
" recording areas. (A30 to A34) 1is five sync blocks wide. Five y.“'
'_54x speed playback data recording areas are, as illustrated |
;positioned on each track A (Tl or T3). The same data 1is
'recorded in areas bearing the same reference numeral (each
~ of A30 to A34) | | | |



synt hesi zer 20. If the nunber . of repetitions is not nore'th %rwy egﬂfgﬂEETﬁf
value, the record data is generated using the special playba Kk
‘each playback speed stored in the data-synthesizer 20. ‘Wen [ihe.check FHy &Eﬁ;_
‘the nunber of: repetitions of the special 4§ ayback data:is.cotyg

arrangenment within one track is  set. usimg-the track identification signal.
The track identificat.ion S|gnal is an identification signal for |dent|fy|ng
- the tracks T1 to_T4 in_Fig. In the second embodi nent, data . for o
~two tracks is re&Br 53 Wgﬁst B30 élnijdgicﬁtr‘ﬁﬂ {the BeSLE 1 0gy, o, #n akea raftk -
identificatthe magnakiics thpie ifdentriclpirdd nighehler 32 Ebe®d tplagibabk ddtd St

dara arranggephe il P! B8 cbiaTie G69eI0TR Wik R 1530 data et

When t he da
S -recording area B30 is 25 sync blocks wide One 12x speed

playback data recording area is, as illustrated posit1oned '
on each track T2. - S .
' In Fig. 39 A40 to A44 indicate the positions of areas _
_on ‘the magnetic tape in for recording the 72x speed playback '
data in the (1/4)x recording mode _ Each 72x speed playback
data recording area is five sync blocks wide. Five 72X
speed playback data recording areas are, as illustrated
'positioned on each track A (Tl or T3) The same data is
recorded in areas bearing the same reference numeral (A40 to
A44) . IR g o o |
: In”Fig, 39,'B40_indicate'the positiOn.of an area'on the
‘magnetic tape for recording the 16x speed. playbaCk data in
”_the (1/4)x recording”mode The 16x speed playback data
recording area B40 is 25 sync blocks wide One 16x speed
playback data recording area is, as. illustrated positioned
on each. track T2. ' '
The numbers of sync blocks allotted to the data
recording areas are determined on the basis of ‘the data
. shown in Fig. 31. As will be seen from Fig. 31, it is
E possible to acquire 62 sync blocks of data recordéd in the
"standard recording mode from one track during 4x speed
'playback Similarly, 53. 14 sync blocks of data recorded in
the (1/2)x recording mode can be acquired ‘track during the
"8x speed playback. 50.73 sync blocks of data recorded in
the (1/3)x recording mode can be acquired during 12x speed
- playback. 49.6 sync blocks of data recorded in the (1/4)x
recording mode can be acquired ‘during 16x speed playback
10.94 sync blocks of data recorded in the standard recording
'::mode can be acquired from one track during 18x speed _ _
L playback Similarly, 10. 63 sync blocks of data recorded in



within one track is set, the special playback data for each plg §hEET
i's read fromthe first nenmory 13 and data synthesizer 20 in gync ock
units (sync block by sync block); and the record data of .one tlja%pkﬂw MAY B%
generated and supplied to the fourth renojy 21. \Wen the g of “fHE
“‘record data of, one track recorded by the—etary -head 26a is.conpleted, -
'fgeneratlon of the track recorded by the rotary head 26b is t hen performed -
in a sinlar procedure The record data of two tracks generated by the data
- synt hesi zerthz" (/3 ppereerdingimede ¢antbe aomuihededuryn2136x speed ’ b
Error-corregt des r d e ener y -
t he error-?nggg??gn éﬂgggé? %yﬂgoép?%egrégpgéegaf%eg eac Hcﬁg%nZﬁ/%RQ
in the fouﬁﬁ¢QﬁQﬁﬂ$'@ﬂ ea%%nab%e%@@@lfodt@@ri@€o5dxdaPQGQSEéangsk 10A and

105)-_- 10.48 sync blocks of data recorded in the (1/4)x recording
o ;dmode can be acquired during 72x speed playback The data

arrangement on the magnetic tape configured for each of the -'-
special playback speeds, in consideration of the above is
shown in Figs 15, 37, 38, and 39 '

' As. mentioned above. data is recorded on the magnetic _'d
"tape by repeating the track format shown in Fig 15 in the
‘standard recording mode, the track format shown in Fig 37
.in the (1/2)x recording mode. the track format ‘'shown in Fig
38 in the (1/3)x recording mode, or the track format shown
'in Fig. 39 in the (1/4)x recording mode. The recording
‘formats for the respective recording modes will be described
'below ' ' _ '
- Fig. 32 shows ‘the. recording format of ‘the second

_ embodiment for the standard . recording mode As shown 1n

Fig. 32, the track formats shown in Fig 15 are repeatedly_
.'lrecorded When the data is recorded in the standard o

'recording mode, the: data recorded in area BO in Fig. 15 is

reproduced in the 4x speed fast playback ' and the data

recorded in areas A0 to A4 is reproduced in the 18x speed
playback mode.  As for areas BO, the same special playback'

'data 1s recorded repeatedly for two track formats As for

areas AO to A4 the same special playback data is recorded'

”repeatedly for nine track formats. ~ Accordingly, as for the’

data in the area BO, the same data 1is, as shown in Fig 32,

| recorded twice in cycles of eight tracks As for the data
in the areas A0 to A4, the same data is recorded eighteen
times in cycles of 38 tracks _ The same special playback
'_ data is recorded in areas A0 to A4 and BO shaded with the
--same patterns
Fig 40 shows the recording format of the second



In response to the data generation start signal sent fromthg mEﬂuKGhMENTSHEET
tim ng generator 56, the error-correction 91 encoder 22 syjppli é; Y 9%
readi ng controI'SignaF to the fourth menory 21 so as to read tmme At Hﬁmnm ....... ’
two tracks with the error-correction codegs appended t her et o, ===
_ S|nu|taneously In the fourth nenory 21, ~+he record data of one track: for_ L
~each channel is read in response to the readlng control signal. At thIS e T
“time, the track format according to the SD standard is formed. .

: Specufucal|9mbedgu9n§ff§rbyhes(niznwtesposddnhemmden t As shmwnﬂﬁnﬂﬁigor

40, ‘the track format ‘'shown in Fig. 37 is recorded
repeatedly When data is recorded in the (1/2)x recording.

-ode, data recorded in area B20 is reproduced in the 8x .
speed fast playback and data recorded in areas A20 to A24 _
fis reproduced in the 36x speed fast playback " As shown in _"“
) Fig 40, - as for area B20 the same special playback data is
'”.recorded repeatedly for two track formats. As for areas A20 n
fto A24 the same data is recorded repeatedly for. nine track
formats. Accordingly, as for the data in the area ‘B20, the
_samehdata,is; as shown in Fig 40, recorded twice in cycles
~of eight tracks. As for the data in the areas A20 to A24,
- the same data is recorded eighteen times in cycles of 36 '
_d"tracks The same’ special playback data is recorded in areas
. A20 to A24 and B20 shaded with the same patterns. ' '
| Fig. 41 shows the recording format of the second
- embodiment for the (1/3)x ‘recording mode As shown in Fig
41, the track format shown in Fig. 38 is recorded
irepeatedly. When the data is recorded in the (1/3)x
recording mode, data recorded in area BO in Fig 138 is
- reproduced in the 12x speed fast playback, and the data _
'recorded in areas A30 to A34 is reproduced in the 54x speed
fast playback. As. shown in Fig 41, as for area B30, the
same special playback data is recorded repeatedly for two
‘track formats As for areas A30 to A34, the same data is
recorded repeatedly for nine track formats. Accordingly, as
for the-data in the area B30, the same data is recorded . '
twice in cycles of eight tracks As for the data in the
-areas A30 to A34, the same data is recorded eighteen times
‘in cycles of 36 tracks. The same special playback data is
- recorded in areas A30 to A34 and B30 shaded with the same
:f'patterns ' |
- Fig 42 shows the recording format of the second .
j'embodiment for the (1/4)x recording mode As shown in Fig, d



are interposed between the ITl area, subcode-area_and t he daf
~.data‘is then output. “The output of the fourth nemory 21 is n@yé.
di gital nodul ators 23a and 23b. ‘The" dlgltgl ‘nodul ators 23a ans
" append a sync signal and_ I'D.-signal to the—start of each’ sync block In the
" second enbodlnent a recordlng node i denti fi cation S|gnal is recorded as
-the 1D signal. ‘The dat a with the 1D signal ‘appended is digitally nodul at ed
~and suppl|m&t(xhémxr&mMrﬂonmaanphowmein P#ig. aB8 Pdbrecdhdedigital - . -~
nDduIatlon o] Sy Of o t |on- T
Jnfornatlon é“%déth;&P§£C%$§|§§§% 19 ré@gr&é? k%ngﬁgtgi/gzk e
dlgltally|ﬂﬁﬂ9¢ﬁ¥ﬁgcmﬂ@@se®¥t40rtﬁer¢e@o @lﬁgea B40 in Fig. 39 iS L

reproduced in the 16x speed fast playback and the data

fappending t he sync sighaI and ID S|gnal and gaps of a*predeieﬁ@gfﬁFE ﬁ?SHEET
ot

_recorded in areas A40 to A44 is reproduced in the . T2x speed
fast playback As shown in Fig. 42 as for ‘area B40 the
same special playback data is recorded repeatedly for two
track formats As for areas A40 to A44 the same data is
recorded repeatedly for nine track. formats : Accordingly, as
for the data in the area B40, the same data is recorded

_ twice in- cycles of eight tracks As for the data in the
'areas A40 to A44 the same data is recorded eighteen times
in cycles of 36 tracks The same special playback data is
recorded in areas A40 to A44 and B4O shaded with the same

| patterns | _

According to the data arrangement (recording format)
_ ‘using the track format shown in Fig. 15, when data is
”.recorded in the standard recording mode, the,rotary ‘heads _
-26a and 26b scan ITI and subcode areas”on'the_magnetic tape .
during both the 4x and 18x speed playback. (The details
o will_be'deSCribed-in conjunction with a_playback system
later.) In the special playback mode, therefore, tracking p
can be controlled at an ITI area using'pilot signals fO fl
and 2. Moreover, additional information such as t1me
information and item-of- music information recorded in the
subcode area can be reproduced When data is recorded in

‘the (1/2)x recording mode. and reproduced at a 8x or 36x
speed, or recorded in the (1/3)x recording mode._and
reproduced at a 12x or 54x speed and recorded in the (1/4)x'
recording mode, and reproduced at a 16x or 72x speed, the

_:data recorded in the subcode area can be reproduced

Next the operations of the recording system will be
described with reference to Figs.,l to 42. A transport ' _

'packet received through the input terminal 1 is supplied to



anplifiers 24a .and 24b is anpllfled and recorded on the nag EREBLAGHNENY SHEET
~the rotary heads 26a and 26b. Next, the operations of the sf@rvo ipag?gnmmgz -
g _

- be described, - A reference signal for'controlling the rotar) phgny 2o, d i

 sent fron1the servo: systen1reference si gnah generator 58 is ot e

drum notor controller 27. - The drum nmotor—sontrol ler 27-control s the drum
- notor 28 according to the reference signal and the phase information . S
fconcern|ng the rotary heads 26a and 26b which is output fromthe drun1nptor

28, so as t theahsadeke agadyzent 40,28 irst Memogyatl 330@Md prate The drum rotor - -

'28 | s.dri vengbitarding @ ré@litade . enMARAder Bha192¢R %&%é%' er
27. | .dtransport header in an input transport packet analyzes the

. transport header, extracts a program association table (PAT)
and program map table (PMT) from the transport packet, and

'adetects the PID of the program to be recorded by the digital |

.. VIR. The PID information is supplied to the first memory 13

V'and rate identifying circuit 18. o

' The header analyzer 10 extracts a. transport packet
'containing the Video data, which represents the program to
be - recorded,_on the basis of the detected PID. .The header
analyzer 10 then analyzestthe data in the extracted
transport packet,'extracts'header information, such as a

Zsequence'header..picture'header, and slice'header. and

”_extracts intra picture data from the ‘transport packet on the
basis of the header information. At this time, the header_'
‘information and additional information appended to'the
header information are separated from’ the intra picture data_
is separated. : _ _ ' _

. - The sequence header is header information provided in ah'

bit stream serving as a video signal. The sequence header |
_contains MPEG1 or MPEGZ identification information, an
aspect ratio of a picture. and picture data transmission
rate information The picture header is a header appended

- to the start of each frame or field, and indicates the start
of each frame. " The picture header also contains a mode
signal indicating a coding mode and a quantization table.

i According to the MPEG2 recommendations, when one frame or
field of data is transmitted being divided ‘into a plurality__
of slices ' The slice header indicates the start of each -

.-slice (For details on the headers,_refer to the draft of the

 MPEG2 recommendations) ' - L

The header information detected and the additional
-_ information accompanying the header information (for



92 The rotation phase of the rotary drum25 is supplied‘froEF%ﬁe—eeeﬂ+ﬁueoh__.'
28 to the drum motor controller 27. Likewi se, the capstan rpfREPLACEMENTISHEET
29 controls the capstan notor according to the reference sifgnal’ 3@;
‘controlling the rotary drum 25, the recorz§ ng’ node; and cayfsPaie: Jﬁ ................. :

‘rotation information sent fromthe capstarmnotor. 30 (nagnet T tape LIaV%t’
speed information). : The magnetic tape travel speed i's" controlled to be as

-~ set forth in for respe e recordin des .-control is so_*'
_ made t hat ?Xiﬂﬂlﬁagﬂgﬁp%q ﬁg°' §9b sﬁ8§8rP6Fng3 §F§ﬁ€§ﬁ@ ¥ 8 ng node

i's assuned meaderlanamyzeraielaspesdpbaﬁeﬂheo(th%)pareﬂaemAub4§Ek1aE 1/2
..the travel é&8@9r£8i 11, first memory 13, 4x speed data generator 14

' 18x speed data generator 15,.and rate identifying circuit

18. The intra picture data extracted by the header analyzer
10 - 1is supplied to the parallel to serial converter 11.

' -~ ‘'The 'rate identifying circuit 18 extracdéts transport
”packets of a program to be recorded from transport packets
received through the input terminal 1 according to the PID -
which is input from ‘the header analyzer 10. The rate
identifying circuit 18 then analyzes header information
appended to video data, audio data, and digital data '
concerning the video and audio data and contained in- the.
extracted transport packet detects transmission rates of

- respective data, and. outputs a data rate of the program
'recording to the: record data controller 19. The
transmission rate of the video data alone may be detected

_ concurrently with the header analysis of the video data o
performed by the header analyzer 10 : _

" The recording data rate of the program detected by the
rate identifying circuit 18 is supplied to the record data
controller 19. The operations of the record data controller
19 will be: described in conJunction with Fig. 4. The
recording data rate received through the input terminal 50
‘1s supplied to the recording mode setting circuit 55, and a
'recording mode optimal for recording the program is selected
- from among ‘four kinds of recording modes,_and then output.
For example, when the data rate for recording of data
representing the program 1is 5.5 Mbps, the (1/4)x recording L
mode (6. 25 Mbps recording mode) is selected. When the data

'_rate is 9. 0 Mbps, the (1/2)x recording mode (12 5 Mbps
_recording mode) 1is selected ) : -
| The output of the recording mode setting circuit 55 is
' -:supplied to the recording timing signal generator 56




the (1/3)x reCording nDde is 1/3, and the travel speed for. {IhRERUAGEMENT SHEET
recording nmode is 1/4. - The capstan motor controller 29 supglies. lg exy h
~voltage for driving the capstan motor 30 on.the basis of thg mﬁée CRNL .

si-gnal used to control the rotary drun12% and t he capstan notot—rot=
“information, so as t.o maintain the above 4Zape travel speed. accordlng to the
..recording node - The capst an not of rotatlon i nformation. is 'supplled from
the capstan notor 30.to the capstan notor controller 29. Next, description

i s made of s;irmcmnfpgwynacnndataacoaﬁnbaainoamt sartltmng dwﬁg?lt Qﬁefa%. |
B S R e S LN e R TS S A
shomm |n Fisgrs am refenencecaignaltgenenatdesaslgederates a reference
' signal tape travel speed information track identification
_'-signal (information representing a track number and the
~ frequency information of the pilot signals for the 4-track
period). _ In the second embodiment, the rotating speed of
the rotary drum 25 1is 9000 rpm in any of the recording
'i-modes In response to a recording mode signal the special
-playback data coding amount setting circuit 57 supplies the
'special playback data generator 12, second memory 16, and
third memory 17 with coding amount control information _
concerning the special playback data, - which is to be
) recorded in areas BO and A0 to A4 (See Fig 15) in the
standard recording ‘mode, areas B20 and A20 to A24 (See Fig
'37) in the (1/2)x recording mode,_areas B30 and A30 to A34 _
- (See Fig. 38) in the (1/3)x recording mode, or areas B40 and |
A40 to A44 (See Fig 39) in ‘the (1/4)x recording mode. o |
The recording timing signal generator 56 generates
various control signals on the basis of a selected recording'
mode and a reference signal for controlling the rotation'
phase of the rotary drum 25 and sent from the servo. system
' reference signal generator 58 ' Details will be described
later. _ I A
| " The intra picture data (hereinafter referred to as
.intrarframe) detected by the header analyzer 10 (the
following description relates to the case where data encoded
frame by frame is recorded) is converted at the parallel -to-
'_serial converter 11 into bit stream data of . one bit The
bit stream data’ of the intra frame obtained by the :
'conversion into the serial data of one. bit is supplied to
' the special playback data generator 12.
Next, the operations of the special playback data
“,”generator 12 will be described with reference to Fig. 2



connecti-on with the first enbodi ment . Prior to  the descript

operations of the pl-ayback system. descrlptlon i's made of thg
a digital VIR i'n-the second enbodi ment- for perfornming the fa1

‘whi ch -4x speed pl ayback data is reprodu at ‘a speed set for—each—=
" recording rmode, with reference to Figs. =83 and 43 to 45. In

dﬂERﬁAGHwENT SHEEf

oper

Dab 5

J

t he- fast

';playback for-reproducing the 4x speed playback data, “both the magnetic tape
travel - speed 93 and the phases of the rotary heads 26a and 26b are :

_ ContrOIIedPicture compression conforming to the MPEG2 recommendations
' ) involves discrete cosine transform (hereinafter referred to '

as DCT) on’ a block of eight 1ines by eight pixels

-(hereinafter referred to as a DCT block), quantizing the.'y

_ data (hereinafter referred to as DCT coefficients) obtained
by the DCT sequential reading of the DCT coefficients,_from
the low frequency components where the power spectrum is- '
concentrated in a scanning sequence called a zig-zag
scanning sequence. and encoding the 1ength of . runs of

"coefficient "zero (separating the run- length data and the
coefficient data). The data having been run-length encoded
is two- dimensional variable length encoded to thereby

'_reduce the transmission rate.

. The serial data of the intra picture having been input
through the input terminal 35 is supplied to the variable-
length decoder 4, data extractor 6a and data extractor 8b.
.The variable length decoder 4 applies variable length
decoding to the'input bit.stream_'.ln the second embodiment,
_ the“input“bit'stream'is'not'completely decoded at the time
' of the variable-length decoding, but'only the run length of
: the variable length codewords and the code length of the
variable- length codewords are detected and output, to
‘reduce the size of the circuitry However. it is also N ,
possible to perform the variable- length decoding completely
iThe counter 5 counts the number of ‘the DCT coefficients
" within one- DCT block decoded on the basis of the run- length.
‘and supplies the result of counting to the data extractors

- 6a and 6b.

Description will now be made. of the.operations'in each
_ of the standard recording mode (See Figs. 15 and 32),'(1/2)x
__recording mode (See Figs. 37 and 40). (1/3)x recording ‘mode
g(See_Figs 38 and 41), and (1/4)x recording mode (See Figs.
-'39fandp42). The operations in the standard recording mode
will'first be described In the standard recording mode,:



Fig. 33 shows the scanning traces scanned by the rotary head'%§g,w@££'
. data recorded in the standard recordrng node is reproduced f ont#h éJFEHEET

.magnetic tape at a 4x speed. As rIIustrat ed, in the case of ttﬂ?e sﬂaﬁdﬂ\ﬂm

............................

recordi ng node, as. nentroned above, gﬂgx speed pl ayback: d —recorded.
.on tracks of channel ‘As -nment i oned the sane data is recorded
‘repeatedly for two track formats (|dent|cal ‘data i-s recorded at two .
recording areas). -.If the phase of the rotary head 26b is controlled so

‘that the rqttwmdwob;aﬁraa\téi- @aio&xdeaatmmpéay@ﬂgkhOubauwoatlst he .
oo A the Yhe ' UE, el FlRlb RR TR AT P e PRRRRRERE TSR,
_ reproducedﬁhﬁnh&&ﬁsrm@netrc tape at the 4x speed the data'in the subcode
;area can. a%%ﬁfﬁg amount control information (the number of DCT :
_ coefficients to be transmitted) concerning the 4x speed
. playback data (in the second embodiment a signal to be
recorded in area_BO is referred to as."4x speed playback
'data" for conVenience' sake and a signal to be. recorded in
areas A0 to A4 is referred to as "18x speed playback data"'
for convenience sake), which_is received from_the special
playback data coding'amount setting'circuit 57.through the
'input terminal 36, and the the result of counting at counter
- The number of the DCT coefficients obtained by decoding._
H and output from the counter 5 is compared with the coding
amount control information input via the input terminal 36
'_and the timing at which the data is extracted is controlled
.such that the variable length codeword up to the time point
B when the. coding amount control information is exceeded _The
'demarcation of the yariable length codeword is detected by
the code_length_information output from the_variable length-
decoder 4. o | ' o f | | |
) Similarly, the data extractor 6b extracts variable-'
length codewords constituting the 18x speed playback data on
the basis of the coding amount control information '_
concerning ‘the 18x speed playback data and the information
sent from the . counter 5 and variable length decoder ‘4. An .
EOB code 1is appended to the end of each DCT block in the
rextracted data by ‘the EOB appending circuits Ta and Tb. The
resultant data is then output through the output terminals
"'37a and 37b _respectively " The start of each DCT block is
.:detected by the Varlable length decoder 4 and supplied to’
the counter 5 and data extractors 6a and 6b _ y
The number of DCT coefficients for which data is:'_
: extracted may be_the same”or different between different



reproduced by.the rotary head 27b, as shown in Fig:. 33. Besi (leggpiia;
~can be controlled at an I.'TI area. Fig. 43 shows the traces sffanned
rotary head 26b .when the data recorded.in the (1/2)x recordi fipzwdd ‘S"AY

"reproduced fromthe magnetic tape . .at an8§x'speed As il ust tatet—i-n th
. case of the (1/2)x recording riode; the sarme 4x speed playback data is.
‘recor ded repeatedly for two track formats as descri bed preV|oust “If the

- phase of the rotary head 26b-is controlled so that the rotary head 26b will
provide a m@dondhng Mages outputtinle hepeeds er Tﬁeaf@etBQmatathethe 4%

speed pl aybabHalee GRIT Do LPIOIEES £ $DPMEr &t K P fom “She M@sar&*ﬂ gdat a -
“recorded in the (1/2)x recordi ng-node 1 s reproduce r0n1t ggegg tape
a _

~at the 8x Foded t 2nHRGY iBeany). that the pumber of HECT;u‘bl:@%ﬂés

recorded in the special playback transport packet is _

'different from one recording mode to another The number of

_areas in which special playback data can be recorded is _
. limited as described previously Assuming that each of the

: special playback data recording areas for each special ' _
playback speed consists of the same number of synec blocks, a.

'larger number of DCT coefficients recorded per DCT bloeck
becomes requires more special playback data recording areas,
and results in a longer cycle of updating (hereinafter
-referred to as refresh cycle) of the fast playback image _

- data during fast playback The quality of . the reproduced
picture improves with increase in the number of DCT
coefficients transmitted By contrast when the number of
DCT coefficients recorded’ per DCT block decreases, the_
amount of special playback data per frame becomes smaller,

and the number of special playback data recording areas that

hare'needed decreases' This results in a shorter refresh '

- cycle for a fast playback picture However, since the__
number of DCT coefficients.recorded is small, the Quality of
a reproduced picture is _poor. The amount of data extracted
for éach of the . recording modes and each of the fast
playback speeds should be therefore ‘determined through the o
trade off between the refresh cycle and picture quality

: The 4x speed ‘playback data and 18x speed playback data

'which dre output from the special playback data’ generator 12
are supplied to the 4x speed data generator 14 and 18x speed

~ data generator 15 respectively The subsequent processing '
is the same between the different playback speeds (4x and -
18x speeds) Only the manner ‘of producing the 4x speed

_ playback data will therefore be described below "Flg. 3

' pwill be used for the following description of the operations



can. al so be reproduced by the rotary head 27b. -Fig. 44 shows
- scanned by the rotary head 26b when the data recorded in the

recordi ng node is reproduced from.the. gggnetlc tape at a 12x Zﬁﬁed

94 illustrated, when the data‘is recor in the (1/3)x reco

,{&%@Qﬁ T SHEET |

0 47MAY 95 -

N1 070 (IR 10

~ descri bed preV|oust, the 'sane 4x speed playback data is recorded

‘repeatedly for two track formats. Wen the phase of the rotary head 26b |s_;“h-
" control | ed ofo tiHatax lepeed adytdiogeh dbbtow | 14 provhélesr spabauanphayback.

Coutput at UG SV £ UREEE0s Ao iR deSRTTaPAR B TS E

. packets using transport header information and other various_'
rheader information (including additional information) sent _
from the header analyzer 10 as well as the 4x speed playback '
data ‘sent from the special playback data generator 12, ,The
'transport header modifying circuit 42 modifies the transport_.
header information received through the input term1nal 40 '
Specifically. the header information indicating the
continuity of transport packets, and provided in a transport
‘header of a: transport packet carrying an intra picture is

- rewritten according to. the intra picture information sent

from the header analyzer 10. . The header appending circuit
43 appends header information such as a sequence header,
“picture header, and slice header which are detected by the
‘header analyzer 10, and information needed to decode the o
special playback data and provided in each header (for |
example, a coding mode flag or quantization table
information). to the special playback bit stream sent from
the special playback data generator 12.

The special playback data’ with header information_'
appended is subjected to parallel to-serial conversion at
‘the packeting circuit 44 into data in which one byte.
consists of eight bits. The eight bit data resulting from
:the serial to—parallel conversion is partitioned into units
of 184" bytes. whereby data parts of transport packets are
constructed. During the serial to- parallel conversion, "o"
data is filled in front of each header information so that
each header information 1is fitted in 4 bytes This 1is.
_because._each header information is formed of 32 bits, and
it is necessary that each header information is formed of 4

" bytes._

Specifically. when header information extends over five:
bytes, "0™ data is filled in front of the header information



" be reproduced. as shown in Fig. 44. Wen the data recorded i ﬁgmlA ﬁ%ﬁTSHEET
-recording -node is reproduced from the magnetic tape at the 1ix spee ig
data-i'n the subcode area can also be reproduced by the rotary hgad 74)"_ HS

--shown in'Fig. 44. Fig. 45 shows t he trgges scanned by the rota =265

- when the data recorded in the (1/4)x recording node IS reproduced fromthe -

_”nagnetrc tape at ‘a ‘16x speed: As illustrated ,” when the data is recorded.

in the (1/4)x recordi.ng node, -as descri‘bed previously, the same 4x speed

pl ayback datoa tilatr etdur desh dexpein poitya € bon t 1© fiatkdfnmnﬁoﬁr N%eestheTnbase

of the rot 4ﬁ?gi 0, S t _
‘provide a %% tlqueb ?(IC %‘{)@i&ﬁ?‘; %lté(}g{n er 2%lg)lzgir XN ggngﬁor he ax. .
'speed pI adeQi'at wmmeiqmmemoc%wmstmommsp@g hagder Vlhedifrléndat a
circuit 42 to data of the. transport packet of 184 bytes,

which is composed at the packeting circuit 44. The

_resultant data i1s output from the transport header appending
.circuit 45. Reading of the header information from the -
transport header modifying circuit 42 is effected on the

- basis of the timing signal output from the packeting circuit
'44; The 4x speed playback data generator by the 4x speed
data generator 14 is. supplied in the form of transport
packets to the second memory 16 ' '

~ The manner of packeting the 4x speed playback data for

'form transport packets has been described so far “The 18x
‘speed playback ‘data is’ similarly processed The 18x speed

'5playback data produced by the special playback data
ggenerator 12 is supplied to the 18x speed data generator 15
In the 18x speed data generator 15, the header appending

_Tcircuit 43 appends headers and additional information

 according to the header information sent from the header
analyzer 10. Thereafter, the packeting circuit 44 performs
serial-to- parallel conversion as mentioned above, to form
‘the data part of the. transport packets The transport
header appending circuit 45 appends modified transport _
_headers sent from the transport header modifying: circuit 42
and the resultant data is output in the form of transport
'packets to the third memory 17. : ' _

The special playback transport packets sent from the 4x'f'

speed data generator 14 and 18x speed data - generator 15 are"
supplied to the second memory 16 and third memory 17,
respectively - At this time, in the ‘second. memory 16 and
“third memory 17, the storage area for one frame of the
_special playback data is set on the basis of the coding

~ amount information_sent_from the record data_controller 19.



recorded in the (1/4)x recording node is reproduced fromthe nﬁqugcgmgﬁ@%HEETi
~at- the 16x speed, the data in the subcode area can.al so be reprodUCﬁﬁ& ‘ﬁﬂﬂﬁ ;

the rotary head 27b as shown in Flg 45. Next, ‘description w bhtebet

~the operations of the digital VIR in thg§fecond enbodi ment f de ner‘""”'rﬂ
- the fast playback for reproducing the 1 speed playback. data mnth
reference to Figs. 34 and 46 to 48.° In the fast pl ayback . for . reprodUC|ng

- 18x speed pl ayback data, both the nagnetlc tape travel speed and the phases.

“of the rotary m@dseaéﬁdamdm8§? asean@ntherbiefenbry. 194 TheWInbha traces
'scanned by the rotary ata recorded in the standard -

h .
'recordlng hﬁﬂ%n?goF pP%ggﬁgﬁ PFSnFFﬁEeﬁaSHeFPE g Bgeapegﬁifﬁﬁdsﬁégdang ,

area. Thereafter, one frame or field of the special
-1 playback data is structured _ ' : : S
One frame of special playback data which is structured
in the second memory 16 and third memory 17 is. read out two'
transport packets by two transport packets, in response to a
data request signal sent from the data synthesizer 20, and N
"converted into data of 5 sync blocks, ‘as shown in Fig. 13B _
.and supplled to the data synthesizer 20. At this time,
header information Hl and H2 is appended as shown in Fig
~'13B. - . -
The transport packets received_through the'input
lterminal l'are supplied to and stored in the firSt memory
13. The data is read from the first memory 13 in response
to a control signal (data request signal) sent from the data-
:synthesizer 20. Every two transport packets of the data
having been .input in transport packet units is converted
'into data of 5 sync blocks, as shown in Fig 13B. In the
: 'same way as the special playback data, when the data of sync"
. block is output from the first memory 13 header information
'_H1 and HZ is appended data.- ' L '
The record data controller 19 forms. recording formats
© in response to a control signal sent from the recording
- timing generator 56. - The operations for producing the
recording formats will be described below. The recording
timing. signal generator 56 supplies the data synthesizer 20 '
"with a track identification signal for identifying a track _'
within a track format in which the special playback data is
s'to be recorded a track number and sync block ‘information
signal for generating a recording format which differs
depending on the recording mode, on the basis of the
recording mode sent from. the recording mode setting circuit
55. In addition. the recording timing signal generator 56



‘95 illustrated, when the data is recorded in the standard r CBEELN@EMENESHEET
-as desciibed previously, the 18x. speed playback data is.recgrded -l
of channel A (areas A0 .to° AA) - As descri bed preV|oust, ‘th Batee. YaN.a ). sV :
recorded repeatedly for - nine -track forggas (identical data ==
.18 tracks). Al the 18x speed playback—eata can- t herefore be- reproduced as v
‘shown in Fig. 34. Wen the data recorded in the standard recordlng node is
reproduced at the 18x speed, .as shown jn- Fig. 24, the data in the- subcode

“area can alssztndseaf&wwtgaﬁbﬁytidle SEd et ysi”@@ail 2‘5@ théM&@d%ynthesmer
20 and error- correction encoder 22 according to a reference
;signal for controlling the rotation phase of the rotary drum
25 and sent from the servo system reference signal generator

58, _and the recording mode.

Figs 9A to: 9M shows control signals sent from the .
"recording timing signal generator 56 in respective recording
modes. Control signals sent from the recording timing

signal generator 56 will be described for the respective_”
recording modes. Fig. 9A shows a reference signal for
controlling the rotation phase of the rotary drum 25 and
sent from the servo system reference signal generator 58
' Fig. 9B shows a data generation start signal for the
- standard recording mode Fig 9C shows a data: recording
timing signal supplied to the recording amplifiers 24a and
24b- in the standard recording mode. Actually, the recording
timing signal supplied to the recording amplifier 24b lags
'-behind the recording riming signal supplied to the recording
amplifier 24a by a time corresponding to the distance
-,'between the rotary heads (normally, about five sync blocks)
Fig 9D shows the timing of recording data of each channel
in the- standard recording ‘mode. As illustrated in the
:standard recording mode, the respective control signals are
provided every rotation of the rotary drum 25, and data is
.recorded on the magnetic tape. :

Fig. 9E shows a data generation start signal for the
(1/2)x recording mode . . Fig. 9F shows a. data recording
,timing signal supplied to the recording amplifiers 24a and

~ 24b in the (1/2)x recording mode . Fig. 9G shows the timing

__of recording data of each channel in the (1/2)x recording

_'mode " As illustrated in the (1/2)x recording mode. the
'control signals are provided every two rotations of the'
rotary drum 25 and data is ‘recorded on magnetic tape _

Fig 9H shows a data generation start signal for the



“tracking can be controlled at an I TI area. Fig. 46 shows th BEBDNGEMEEnBﬂ¢ET.
by ‘the rotary head 26a when the data recorded . in the (1/2)x recordgz}pw

- I's reproduced fromthe magnetic tape at a 36X speed. As il [juBateat e
" the data is recorded.in the (1/2)x recordi-ng node, as descri

~the 18x speed . pl ayback data is ‘recorded ‘tracks of channel A (areas A20 .
to A24) As described previously, the same data is recorded repeatedly- for;-'
.nine track formats (i denti cal data is- recorded on 18 tracks). Al the 18x-

~speed pl aybagkagat Qe@@li'dtiﬁh%f RlodWeE b@‘irgeFdelegﬁﬁvsa?a Siafﬁ@rébddi}cﬂiné% Vhen-
mgnet! ¢ | SbUNRE, MASIAL SHRRYLe % R Fara s R LT € A U be
'“reproduced 24b ihomhe|m1Vng 4@cording mode. Fig. '9J shows the timing

- of recording data of each channel in the (1/3)x recording '
- mode. As illustrated in the (1/3)x recording ‘mode, the
" control signals are provided every three rotations of the

"rotary drum 25, and data is recorded on the magnetic tape
Fig. 9K shows a data generation start signal. for the
(1/4)x recording_mode Fig 9L shows a data recording
timing signa13Supplied_tohthe recording'amplifiers 24a and
"24b in (1/4)x'recording modei' Fig. 9M shows the timing of
recording data of each channel in the (1/4)x recording mode.
As illustrated. in the (i/4)x recording mode,_the control
,Signals are provided”every'four'rotations'of'the rotary drum
25, and data is recorded on the magnetic tape. In practice,
as mentioned ‘above, ‘the recording timing signal supplied to
the recording amplifier '24b lags behind the recording timing
signal supplied to the recording amplifier 24a by a time '
corresponding to the distance between the rotary heads
(normally, about five sync blocks) _ _ _
The data synthesizer 20 generates recording formats to o
in response to the control signals In response to the data
generation start signal the formatting circuit controller
127 sets the kinds of special playback data whlch is to ‘be
recorded on tracks of respective channels and recording
areas;'on the basis of the track number of a track to be -
recorded next, and the track identification within the trackk
f_format. The formatting circuit 126 generates recording N |
formats so that recording format on the basis of the sync
ﬂblock information signal ‘sent . to the formatting circuit_-f
| controller 127 from the record data controller 19 so that _
'the 4x speed playback data and 18x speed playback data will
‘be. arranged in the areas .on tracks predetermined for each '
,-recording mode-. At this time, the_number of.repetitions of



Fig. 47 shows the traces scanned by the rotary head 26a whe
‘recorded in the (1/3)x recording node.is reproduced fromth
at a 54x. speed. -As illustrated, when the datais recorded iff
“recording node, as described. preV|oust he 18x: speed pl ay
recorded on tracks of channel A (aréas ‘to A24). - As described
“previously, the same data-is recorded repeatedly for nine track formats .
~(identical data is recorded on 18 tracks). Al the 18x speed. pl ayback. data
can: therefcnh@ tse)ercelpabchmi:msdmnm are Felgeckdd fothesatieplayback 96

‘speed. When the predetermined number of repetitions has’
been reached the next special playback data is read from

tdE@»Ld@Eﬁl:NT SHEET

the memory storing the - corresponding special playback data,._'
and a .data request signal is output. _ B :
' Specifically. where the 18x speed playback data has
'been recorded repeatedly 18 times in the standard recording
. mode, the data request signal is applied to the third memory
17 output to command output of the next special playback
data of 25 sync blocks. The le speed playback_data of 25
sync blocks read from the third memory 17 is temporarily
stored in a 18x speed playback data storage memory'provided
in the data synthesizer 20. Likewise, where the 4x speed
playback data 1is recorded repeatedly twice in the stédndard
recording mode. the data request signal is applied to the
second memory 16 to command output of the next special.
playback.data of 25_sync blocks. The 4x speed playback data:
of 25 sync blocks being read'from the second memOry 18 is
temporarily stored in a 4x speed playback data storage '_
memory provided in the data synthesizer 20. Where ‘the
number of repetitions is not more a predefined value, the
 record data is generated using the special playback. data forp'
each playback speed stored in the data synthesizer 20. ”
Likewise where the 36x speed playback data has been
recorded repeatedly 18- times in the (1/2)x recording mode,
the data request signal is applied to the third memory 17 to
_command output of the next special playback data of 25 sync
Zblocks.r -The 36x speed playback data of 25 sync ‘blocks being )
. read from -the third memory 17 is temporarily stored in the
-18x speed playback data storage memory provided in the data
synthesizer 20. Likewise, when the 8x speed playback data _
is recorded repeatedly twice in the (1/2)x" recording mode,
d the data request signal is applied to the second memory to g
command output of the_next_special playback_data of 25 sync



recorded in the (1/3)x recording node is reproduced fromthf RERIAIEMENPSAEET
at the 54x speed, the data in the subcode area can al so be 'eproduce(d.“dam
“shown in Fig. 47. Fig. 48 shows the traces. scanned by the ritmmy

when the data recorded in the (1/4)x recording node is repr;duced:#

imgnetic tape at a 72x speed. - As illustraBéd, when the data is recorded in
. ‘the (1/4)x. recordi ng node, as described preV|oust the 18x. speed playback_
data.is recorded on tracks of.- channel A (areas ‘A20 to A24). As described
previousl y,blbeksaneTHat 8xi Spl’eedOpdedbhelkeﬂhQ@J Yolverr iighest re3ble fblrd@i§

o Ther ot of 888, EPoBT 85 8 <BBal RlikBsh 1k 4o honbBial Tion B0 A0SR T
:the (1/4)x 4&cspdedgp&aMback damaosmoeagbrmembhw provided in the data’ i
_ synthesizer 20.  When the number of repetitions is not more
. than a predefined value, the record data is generated u51ng
- the special playback data for each playback speed stored in :
-the data synthesizer 20. ' _ : ' |
' Likewise,_when the 54x speed playback data has been.,.
recorded repeatedly 18 times in the (1/3)x recording mode,i -
the data ‘request signal is applied to the third memory 17 to _'
..command output. of the next special playback data of 25 syne |
| blocks - The 54x speed playback data of 25 sync blocks read
from the third memory 17 is temporarily stored in the 18x
'”speed playback data storage memory provided in the data
;synthesizer 20. Likewise. when the 12x speed playback data
is recorded repeatedly twice in the (1/3)x recording mode,
the data request signal is applied to command output of the
. next special playback data of 25 syne blocks ' The 12x speed
'playback data of 25 sync blocks read from the second memory. _:
16 is temporarily stored in the 4x speed playback data
storage memory provided in the data synthesizer 20. If the
number of repetitions is nor more than a predefined value,
the record data is generated using the special playback data
jfor each playback speed stored in the data synthesizer 20.
Likewise when the 72x speed playback data has been
‘recorded repeatedly 18 times in the (1/4)x recording mode,
the data request signal is applied to the third memory 17 to_'
command output of the next special playback data of 25 sync
__blocks The 72X speed playback data covering 25 sync blocks._
rread from the third memory 17 is temporarily stored in the | _
18x speed playback data storage memory provided in the data -
synthesiZer 20. Likewise. when the- 16x speed playback data o
is recorded repeatedly twice 1in the (1/4)x recording mode. “
the datalrequest.signallis applied_to the_second_memory 16



magnetic tape at the 72x speed, the data in the subcode. ared| B&RLACEMENT SHEET
reproduced as shown in Fig. 48. In the case of the standard ecorchzgmdm
tracking during fast: pl ayback can be controlled at an | Tl -arjefate
Alternatively, in the case of the 18x speed playback, the tr
"may. be- detected at one of the special pLayback data recording areas, or at:r;
a plurality of the special playback dat-a -recordi ng areas, for tracklng
.control.. In the case of the 4x speed playback, the tracklng phase nmay be
~det ected atoacpmaaaid watpudsiafl ditecomext adjeaderit nlragdiack ateaot 28 t he
rotary-hea a tra I S :
-rough. adj ugyﬁ@ blt)?ktshe ?ﬁgg%sﬁ‘g%g& pz%té}iﬂha%l{l'ﬂ%%aa?fab;@ %gn?”%‘?%g‘?%‘g%g men t
‘at the speﬁﬁaﬁ prapoddie §@&@nd'mﬂ@Qﬂﬁnk§tﬁﬁuﬂ@ﬂﬁ?ﬁﬁﬁﬂhﬁﬂSﬁgﬁﬁiwﬁﬂsthe

.4x sped playback data storage memory provided in the data
synthesizer 20 - If the number of repetitions is not more
~ than. a'predefined value.-the record data is generated using'f
'“'the special playback data for each playback speed stored in
the data synthesizer 20.
When the checking of the number of repetitions of the
_special playback data. is- completed data arrangement within

- one track 1s set using the track identification signal
- The track identification signal is an identification signal
for identifying the ‘tracks Tl to T4 shown in Fig. 15. In -
the second embodiment data for two tracks is recorded
substantially simultaneously, so that the track -
fidentification signal is for identifying the track T1 or
track.T3_ First, data arrangement within the track recorded
by-the rotary head 26a is set When ‘the data arrangement
within one track 1s set ‘the special playback data for each
playback speed is read from the first memory 13 ‘and data
synthesizer 20 in sync block units (sync block by sync
block), and the record data of one track is generated and
supplied to the fourth memory 21. When the generation of
the record data of one track recorded by the rotary head 26a'
is completed generation of the track recorded by the rotary
head 26b is then performed in a similar procedure
- The record data of two tracks generated by the data
synthesizer 20 is temporarily stored in the fourth memory
21. Error-correction codes conforming to the SD standards
_are then generated by the error correction encoder 22 for
the record data of each channel stored in the fourth memory' o
' 521 and’ appended to the record data (See Figs 10A and 10B);
._In response to the data generation start signal sent from
o fthe recording timing generator 56, the error- correction



particularly . effectlve mhere there is a track non- I|near|ty1|hgyunﬁ§wéﬂﬁsHEET
. playback (playback by a conpatlble deV|ce) Next , descrlpt|

-playback The dat a reproduced fronithe gagnetic tape by the

" 26a and 26b on the rotary drum 25 is anprified by the - 97 playback
anmpl ificers 60a and 60b, and supplied to-the dlgltal denodul ators 61a and-

- 61b. . The output of the playback anplifier 6la is also supplied to .the -
_ capst an not encedﬁrr 3I2I él‘lpﬂ’giesﬂﬁe r@aghml conrpll @LWIGE? dihe GﬁLQillb’éhf orm

‘memory 21 So as to read the data of two tracks with the
~ error- correction codes appended thereto. substantlally
-simultaneously In the fourth memory 21, the- record data of
':one track for each channel is read in response to the '
-'reading control signal At this time, the track format
according to the SD standard is’ formed . Specifically. a gap
'__of 5 bytes is interposed between the sync blocks for _
appending the sync signal and ID signal, and gaps of a y
' predetermined size are interposed between ‘the ITI area, _
subcode area and the data. and the data is then output. The
| output of the fourth memory 21 is input to the digital
modulators 23a and 23b. ' ' '
The digital modulators 23a and 23b first append a sync
signal and. ID signal to the start of each sync block in
the second embodiment a recording mode identificatlon
signal is recorded as the ID signal. The data with the ID
signal appended is’ digitally modulated and supplied to the
recording amplifiers 24a and 24b The digital modulation 1s'
-carried out on the basis of the track identification '
information sent from the recording timing signal generator
56. The digitally-modulated data sent to the recording
amplifiers 24a and 24b is amplified and. recorded on the
magnetic tape by the rotary heads 264 and 26b.
' Next, the operations of the servo system will be
'described A reference signal for controlling the rotary
drum 25 and sent from the servo system reference signal '
~ generator 58 is input to the drum motor controller 27. " The
drum’' motor controller 27 controls the drum motor 28 ' |
according to the reference signal and the phase information
concerning ‘the rotary heads 26a and" 26b which is output from .‘
the drum motor 28 so as to cause the drum motor 28 to '
rotate at 9000 rpm The drum motor 28 is driven by ‘a )
driving voltage generated by the drum motor controller 27



data detection on the input playback data, conversion into Pl aybeskedENT SHEET

data, and then digital denodul-ation. An ID signal appendedito th 2tﬂ éﬁéﬁ :

“each sync block is detected by the digital denpdul ators 61la 0&362b, ,,,,,, Aﬁ n~ :

~ pl ayback. dlgltal data digitally denodul gjed by the digital - —Eda——
and 61b is supplied to'the fifth menory , where one track of data is
~collected: to structure an ‘error- correction code block shown in Flgs 10A

and 10B. Wien the structuring of an errar-correction code block shown in

- Figs. 10A q'}fia maﬁim%ﬁ@dofdeﬁ@cm@arﬁnalr@@r2s:C1sO§upf,wéaOf§otnhat
“have occurr rlngwg ggk { g @he cl nd ﬁ gf gﬁs -at. the
~error-corr 6 By Bgtwmﬁ Yt%?n bPa Rhvfhg been
_SUbJ ected to errioirkémts@pttm @apétmenasmrcoamembwerdzeodentﬁalssthead

_ capstan motor according to the reference signal for
-controlling the rotary drum 25 the ‘recording mode. ‘and

.capstan motor rotation information sent from the capstan _
1motor 30 (magnetic tape travel speed information) The
magnetic tape travel speed 1is controlled to be as set forth
in. Fig 7 for the respective recording modes, ie. control_'
is so made that if the magnetic tape travel speed for the'
fstandard recording mode is assumed to be 1, the travel speed
for the (1/2)x recording mode is 1/2 the ‘travel speed for
the (1/3)x recording mode is 1/3, and the travel speed for
'_ the (1/4)x recording mode is’ 1/4. The capstan motor
_controller 29 supplies a driving voltage for driving the'
_capstan motor 30 on the basis of the reference signal used
to control the rotary drum 25 and the. capstan motor rotation
information, so as to maintain the above tape travel speed
'_according to the recording mode The capstan motor rotation
information is supplied from the capstan motor 30 to the
'capstan motor controller 29. _ c
Next,_description is made of - the configuration of a
playback system in a digital VTR for reproducing a magnetic
“tape having the above recording format. The configuration
of the playback system of the second embodiment which is
shown . in Fig. 21, is identical to the one described in
connection with the first embodiment. .
S Prior to the description of the operations of the
*playback system,_description is made of the operations of a
*digital VTR 1n the second embodiment for performing the fast
'}playback in which 4x speed playback data is reproduced ‘at a.
N :speed set for each recording mode, with reference to Figs
33 and 43 to 45 In theé fast playback for reproducing the
4x speed playback data,-both the magnetic tape travel speed



fromthe fifth menory 62, and supplied to the sixth rrefrbry EZRWLd\m*QHEET

~menpry 65. At this time, the special playback data (4x spegd pla%hg.é‘?ﬁﬁﬁs
‘and '18x speed pl ayback data) reproduced fromthe special playh@@k 800

~recording areas i's supplied to the seve@%h menory ‘65, whi | e

~digital data for normal playback is suppfed to the sixth nmenory 64. D .

- signal's detected by the digital demodul ators 6la and 61b are supplied to
‘the recording node detector 67. The recording node detector 67 detects a

- dat a recor dinfy thricohasestof thervdtaey hEndsgﬁ&asandeebpaayback system .
~controller &hisdsniédi es the playback node set for ‘the digital VIR-on the = - .

basi s of the node, signal received throu?h the i'nput terminal 69. Wen the .
i nput node Slgneﬁig 33 shows the scann ng traces scanned by ‘the rotary '

_head 26b when the data recorded in the standard recording _
mode is reproduced from the magnetic tape at a 4x speed As:
. i1llustrated, in the case of the standard recording mode,_as
mentioned above, the 4x speed playback data is recorded on-
tracks of channel B. As mentioned above. the same data is
recorded repeatedly for two track formats (identical data is .'
-recorded at two recording areas) If the phase of the |
rotary head 26b is controlled so that the'rotary head'26b N
will provide a maximum playback output at the center of the _
area BO, all the 4x speed playback data . can be reproduced '
'as shown in Fig. 33. When the data recorded in the standardg'
'recording mode is reproduced from the magnetic tape ‘at the
- 4x speed, the data in the subcode area can also be : ,
'reproduced by the rotary head 27b as shown in Fig. 33
Besides, tracking can be controlled at an ITI area.
' ' Fig 43 shows the traces scanned by the rotary head 26bm
when the data recorded in the (1/2)x recording mode is’
reproduced from the magnetic tape at an 8x speed. As
illustrated, in the case of the (1/2)x recording mode, the _
same 4x ‘speed playback_data is recorded repeatedly for.two
track formats as described previously If the phase of the
rotary head 26b is controlled so that the rotary head 26b
will provide a maximum playbaek output at the center of area
B20, all the 4x speed playback data can be reproduced as
‘shown in Fig. 43 When the data recorded in the (1/2)x
recording mode is reproduced from the magnetic tape at the
8x speed, as shown in Fig 43 the data in the subcode area 3
 can also be reproduced by the rotary head 27b.
- Fig 44 shows the traces scanned by the rotary head 26b _f
'when the data recorded in the (1/3)x recording mode is '
'reproduced from the magnetic tape at a 12x speed As"




desi gnates the normal playback node, thejplayback_systen1co hEbL Eﬁ T
supplies the drumnotor controller 27 with a 98 referencg s g? gN S%EETU

~control -the rotation phase of the rotary drum 25, and the - 39§t aﬂ‘DMbY W

,——;—-

=

controller 29 with tape travel speed inggrnatlon on the basills—af_fhg T
"identified recording node extracted fromthe LD signals. Based on the

sel ect information sent fromthe playback" systen1contro||er 68, the switch

66 sel ects the output of the sixth memory 64 in the normal playback node..

DurJ ng t he idates trestddyg, wﬁmadﬂreldrimnﬁlmdﬂd@mdim&ma dpyshed from

_recording mode. as described previously,_the same 4x speed
- playback data is recorded repeatedly for two track formats _
'When the phase of the rotary head 26b 1s controlled SO’ that
'the rotary head 26b will provide a maximum playback output -
at the center of area B30, al the 4x speed playback data can o
" be reproduced as shown in Fig 44. When the data recorded
‘in the (1/3)x recording mode is reproduced from ‘the magnetlc
tape at the 12x speed, the data in the subcode area can also ,'
" be reproduced by the rotary head 27b, as shown in Fig 44 B
“' Fig. 45 shows ‘the traces scanned. by the rotary head 26b
when the data recorded in the (1/4)x recording mode is
“.reproduced from the magnetic tape at a 16x speed. _As
1illustrated, when the data is recorded in the (1/4)x -
recording mode. as described previously, the same 4x speed '
playback data is recorded repeatedly for two track formats
rWhen the phase of the rotary head 26b is controlled so that
the rotary head 26b will provide a maximum playback output
at the center of area B40, all the 4x speed playback data
can be reproduced as shown in Fig 45, When the data
_recorded in the’ (1/4)x recording mode is reproduced from the
magnetic tape at the 16x speed the data in the subcode area
can also be reproduced by the rotary head 27b, as shown in
Fig. 45. _ o B
' Next description will be made of - the operatlons of the
'digital VTR in the second embodiment for performing the fast'
'playback for reproducing the 18x speed playback data with
reference to Figs. 34 and 46 to 48. In the fast playback _
- for reproducing 18x speed playback data, both the magnetic
tape travel speed and the phases of the rotary heads 26a and.
. 26b are controlled ' _
' _ Fig 34 shows the traces scanned by the rotary head 26a-'
when the data recorded in- the standard recording mode is
-reproduced from the magnetic tape at an 18x speed As



t he nornal playback data stored in the sixth menory 64 acco dREgLAmEMEnTSHEET

sync block format shown in Fig. 13B, so that the original t anspoTL P ﬁtgﬁé‘ '
-are restored, and’ supplled to the smntch 66. The normal pl dyDatek étg. ...... :

fromthe sixth nenory 64 is output throgygh the output ternit# FO—Va—He ==
~switch-66. Next, the operations of the‘gg¢vo'systen1during normal playback

will be descrlbed ‘Based on the result- of detection of the recordi ng node
-sent fromthe recordi ng node detector 67, the playback system contral |l er 68

suppl i es tariqxisr@aaiel@paﬂibn NEI0d M 01 € OPEEs P oW metl@@pstmwpaor to the * -
o ot he rRbeTte et (eSS R ol B Oue LK CRRRER e T
_Durlng nor@&bﬂuankxﬂatalis|necorded on tracks of channel A (areas AO '
to A4) As described previously. the same data is recorded -
repeatedly for nine track formats (identical data is . _
- recorded on 18 tracks) “All the 18x speed playback data can
therefore be reproduced as shown in Fig 34. When the data |
'recorded in the standard recording mode is reproduced at thef;
18x speed as shown in Fig 24, the data in the subcode area.
can also be reproduced by the'rotary head 26a. Moreover.
tracking can be controlled at an ITI area. _ | “b
Fig.:46ishows_the traces scanned by the rotary head 26a
‘when the data recorded in the (1/2)x recording mode is
reproduced from the magnetic tape at a 36x speed. As
e illustrated when thefdata-isfrecorded in the (1/2)x
_.'recording mode, as'described'previou51y, the 18x speed
o playback data is recorded on ‘tracks of channel A (areas A20
_to A24) As described previously, the same data is recordedl_'
: _repeatedly for nine track formats (identical data is R
recorded on 18 tracks) All the 18x speed playback data can
therefore be reproduced as_shown_in Fig. 46. When the data
recorded in the (1/2)x recording mode is reproduced from the
magnetic'tape-at the 36x speed 'the data in the subcode area
can also be reproduced as shown in Fig 46. ,
'. Fig. 47 shows the traces. scanned by the rotary head 26a
when the data recorded in the (1/3)x recording mode is
'reproduced from the magnetic tape at a 54x speed. As
illustrated ~when the data is recorded in the (1/3)x
recording mode, as. described previously. the 18x speed
-playback data is recorded on tracks of channel A (areas A20
to A24). As described previously, the same data is recorded'
3repeatedly for nine track formats (identical data is '
recorded on 18 tracks) All the 18x speed playback data can
.'therefore.be;reproduced as shown in Fig. 47. When the data



of course necessary to perform phase control irrespective ofjff REPLACEMENT SHEET -
node. The reference signal used to control the rotation phaﬁe_of x
“rotary drum 25 and sent fromthe playback system control | er |6Bates. é&)b‘“em
to the drumnmotor controller 27. The dgym motor controll er Yo

“drum not or -at 9000 rpn1accord|ng to the—+eference signal. and t he- rotatlon
~.phase i hf ormati'on concerning the . rotary heads 26a and- 26b " whi ch s -sent
fromthe drum nmotor 28. The dium nmotor. 28 is driven by a ‘“driving voltage
appl i ed by refeordrednimttdre cohi3 bt |zec@mingmodet ks | ver poduecds from Fbeary.

-drum i s seps ffe@Md Nl Wi MHOTs 28 ép’eéd‘e £Hended O{n%"ﬁ'é ré’ubé’odyarea_

" During play ack the rotation phase i nformation
- : can also be reproduced, as shown in Fig. 47.

_ .Fig. 48 shows the traces scanned by the rotarv head 26a
'when the data recorded in ‘the (1/4)x recording mode is
-reproduced from the magnetic tape at a T2x speed As
illustrated when the data is recorded in the (1/4)x
recording_mode. as ‘described ‘previously, the 18x speed
‘playback data'is recorded on tracks.of,channelIA (areas AZO _
to A24). As'deScribed'previously.'the'same data is recorded

. repeatedly for nine'track.formats_(identical,data is
recorded on 18 tracks). 'All the 18x'speed playback data can
_therefore be reproduced as shown in Fig. 48. When the data
recorded in the (1/4)x recording mode is reproduced from ‘the
magnetic tape at the 72x speed the data in the subcode area'
can also be reproduced as shown in Fig. 48. ' ‘

In the case of the standard recording mode, tracking'
'during fast playback can be controlled at an ITI area _

: Alternatively, in the case of the 18x speed playback, the '
-tracking phase may be detected at one of the special
playback data recording areas. or at a plurality of the
'special playback data recording areas. for tracking control
In the case of the 4x speed playback. the tracking phase may
be detected at a predefined position on an adjacent'track A
by means of the rotary head 26a. for tracking control It
‘is also possible to perform rough adjustment of the tracking
phase at the ITI area and fine adJustment at the special
-playback area. The above tracking control system is _

f:particularly effective where there is a track non- linearity o
in compatible playback (playback by a compatible device).

Next, description will next be made of the operations
of the above playback system during the normal playback

. The data reproduced from the magnetic tape by the rotary
_heads 26a and 26b on the rotary drum 25 is amplified by the -



- in Fig. 7 That

99 concerning the rotary drum25 is sent fromthe dr um not or ﬁ@?LA@EMENT%QEET:
~to the capstan mptor controller 29. The -capstan nmotor contrg
.controls the capstan notor- according to- the rotation phase i nbg{emﬁ 40"“ 1996

.concerning the rotary drum 25, -the recordj ng node,  the tape llxavel—sneed

information, the playback signal sent f 2 t he pl ayback anpllfler '60a, . and o
“the rotation informtion concer ni ng t he. capstan not or (nagnetlc t ape- travel__=
- speed information) which i's output fremthe capstan notor 30. - The travel

'speeds of tﬁrammtaﬁ?im@fe{»r@;gglahgnggeasgcahuesﬁﬁgggggn%owﬂsirda{ gaown

-Standard reQﬁWQﬁ?&Ptﬂﬁﬁesla and 61b. P The output of the plagback L

: amplifier 6la is also supplied to the capstan motor
controller 29. The digital demodulators 6la and 61b performl
~data detection on the input playback data, conver51on into

lplayback digital data and then digital demodulation An D
signal appended to the start of each sync block is detected

by the digital demodulators 6la and 61b. The playback

-'digital data d1gita11y demodulated by the digital .
-demodulators 6la and 61b is supplied to the fifth memory 63,

. ‘where one track of data is collected to structure an error-

' correction code block shown in Figs 10A and 10B. ‘When the

- structuring of an error- correction code block shown in Figs.

-10A andsloB-is completed' ‘detection and correction of errors
that have occurred during playback using the cl and c2 check._'
codes at ‘the error- correction decoder 63. o '

The playback digital data having been subjected to
error’ correction at the error correction decoder 63 is read
from the fifth memory 62 and supplied to the sixth memory
84 and seventh memory . 65 At this time. the special '

- playback data (4x speed playback data and 18x speed playback
data) reproduced from the special playback data recording |
areas'is supplied to thehseVenth memory 65, while the L
playback digital data for normal playback is supplied to the
sixth memory 64 _ : '

_ ID signals detected by the digital demodulators 6la and_
61b are supplied to the recording mode detector 87. 'The'
recording mode detector 67 detects a data recording mode

. from the reproduced ID signals The playback system “

'_controller 68 identifies the playback mode set for the
digital VTR on the basis of the mode signal received through'
the input terminal 69. . When the input mode signal
designates the normal playback mode, the playback system

'controller 68 supplies the drum motor controller 27 with a '



Is assuned to be 1, it is so controlled as to be 1/2 in the é?EMEﬁTSHEET'
(1+2)x recordlng nDde '1/3 in the case of the (1/3)x record q

1/4 in'the case of the (1/4)x recordlng node. Duriing. nornrluﬂga ék tﬁﬁﬁ
capstan notor controller 29 controls th magneti ¢ tape.trave

.according to the recordi ng node so- that e travel speed will: be" halntalned

" at the above speed for the recording node. It alsso uses the.rotation phase _-”

. information concerning the.rotary drum 25 and ATF information’ recorded in =
‘the ITI ar&gfierepaedignl runed ith ¢nkrobfthéieroeatign dPhws@5ofintihper f orm

DhaSt e EScary B A L bt 00 agisE RGO LgeRem BIGHIE
‘fﬁpfhgnfast%%ka =1 & %ﬂfﬁhﬁ%&gatdon on the basis of the ident?fied o
recordlng mode extracted from the ID signals _
Based on the select information sent from the playback
system controller 68 the switch 66 selects the output of
the sixth memory 64 in the normal playback mode. During the
data reading, header information H1 and H2 is deleted from -
- the normal playback data stored in the sixth memory 64
according to -the sync block format shown in Fig. 13B, so
that the original transport packets are restored, and
supplied to the switch 66 The ‘normal playback data sent
”from the sixth memory 64 is output through the output
_terminal 70 via the switch 66 _
_ Next, the operations of the servo system during normal
'playback will be described Based on the result of
detection of the recording mode sent from the recording mode
detector 67, the playback system controller 68 supplies tape
 travel speed information concerning the capstan motor to the
-capstan motor controller 68 and also outputs a signal
-indicating whether or not the rotation phase of the rotary
drum 25 should be controlled .During normal playback it is
. of course necessary to perform phase control irrespective of'
the recording mode. The reference signal used to control |
the rotation phase of the rotary drum 25 and sent from the
playback system controller 68 1is supplied to the drum motor
-controller 27. The drum motor controller 27 controls the
- drum motor at 9000 rpm according to the reference signal ‘and
the rotation phase information concerning the rotary heads |
H'26a and 26b which is’ sent from the drum motor 28. The drum.
‘motor 28 1is driven by a driving voltage applied by the drum
motor controller 27. The rotation phase of the rotary drum
1s sent from the drum motor 28 to the- drum motor controller:
27. During playback ‘the. rotation phase information .



t he rotary heads 26a and 26b.on the rotary drum 25 is- anpl iif
~ playback anplifiers 6la and .61b, and.then supplied to the

. _ o

described.” The data reproduced intermttently . fromthe ma nﬁ IﬁﬁﬁrgHEET
|§|t %

~denpdul ators :61la and 61b. The: output of: bhe pl-ayback anpli 6laisatso:

supplied to the capstan ot or controller-29 . The digital denodu!ators-61a o
~and 61b perform data: detection’ on:the: rnput ‘pl ayback data, transformation
" into playback digital data, and then. . 100 digital denodul ation. The ID
- signal appcmmatnningmxhaerotarytﬂmumszmciblmaktrﬁrdthheedrbm mbeoﬁlgltm
kdenDdU|atO%ontroller 27 to the capstan motor controller 29. ' -
The capstan motor controller 29 controls the capstan
. motor according to the rotation phase information concerning |
the rotary ‘drum 25, the recording mode. the tape travel '
speed information the playback signal sent from the |
_playback amplifier 80a, and the rotation information"
concerning the’ capstan motor (magnetic tape travel speed .
'information) which is output from the capstan motor 30. . The
: travel speeds of the magnetic tape for the respective_
recording modes are- shown in Fig. 7. - That is. if the travel
speed of the magnetic tape for the standard recording mode
. 1is assumed to be 1, it is so controlled as to be 1/2 in the
case of the (1/2)x recording mode. 1/3 in the case of the .
'(1/3)x recording mode, and 1/4 .in the case of the (1/4)x
recording mode. During normal playback the capstan motor
-ucontroller 29 controls’ the magnetic tape travel speed =
according ‘to the recording mode so that the travel speed
will be maintained at the above speed for the recording
Jmode It also uses the rotation phase information
concerning the rotary drum 25 and ATF information recorded'
in the ITI area to detect the rotation phase of the rotary
drum 25 and perform phase control The capstan motor
rotation information is sent from the capstan motor 30 to
the capstan motor controller 29. ' '
Next the operations in the fast playback mode w1ll be
'described. ‘The data reproduced intermittently from the
magnetic tape by the rotary heads 26a and 26b on the rotary
_drum 25 is amplified by the playback amplifiers 6la and 81b,
and then supplied to the digital demodulators 6la and 61b
Thetoutput of the playback amplifier 61a is also supplied to,
‘the.capstan motor controller 29 The digital demodulators o
'361a and 61b perform data detection on the input playback |
'data, transformation_into playback digital-data, and_then“



6la and 61b. The playback digital data digitally denmodul affet—by

~digital denodulators 6la and 61b is supplied to the fifth ng %PAQFMENﬁﬁﬁEET
-data is input to the fifth menory 62, the data read from-t hg recof dirmym
~areas for the fast playback data are segabated on the basis HAQ fresdBrereesoronnnans

~ si.gnal's sent fromthe digital denodul at 65 61a and 61b, and the speclal
pl ayback data alone is tenporarily stored in the fifth menory 62. In the
second enbodi nent, in the case of the fast. playback usi.ng the-data recorded

Cin area Bo1digl%éiat@eﬁ&dﬁlat%therlﬁ)é 2 askRiD! kb eRadRD: 3Nt i gihal

denodul ator 61b i s used to for:various kinds control In the. case of

the fast plofyiRfah I Rieckials Jeteriad i Sheadiniteh damothlatara sent
-fromthe pleaybasia &t ) T iTHe GPayukidli @i §otadcdes| @ @itally

demodulated by the digital demodulators 61a and 61b is
supplied to the fifth memory 63. '
‘When data is input to the: fifth memory 62 - the data .
‘read from the recording areas ‘for the fast playback data arei
separated on the basis of the ID signals sent from the.“
_'digital demodulators 6la and 61b and the special playback
" data . alone is temporarily stored in the fifth memory 62. In
. the second embodiment in the case of the fast playback
using the data recorded in area B0, the data . sent from the
_playback amplifier 60b and digital demodulator 61b is used
to_for Various ‘'kinds of control,' In the case of the fast
playback'using'the data recorded in areas A0 to_A4, the data
sent from the playback amplifier 60a'and digital demodulator
'8la is used for various kinds of control. ' |
The special playback data. stored in the fifth memory 62
-_is subjected to the error correction based on the c1 check
code by the error- correction decoder 63 in units of one sync
block. Thus, errors occurring during the fast playback are -
corrected'and detected. . The data having been subjected to
~ error correction by the error- correction decoder 63 is
ssuccessively read from the fifth memory 62 and then' _
supplied to the seventh memory 65. The output of the fifth
memory 62 is also supplied to the sixth memory 64 but in
during the fast playback the data is not written
~The special playback data is recorded at predefined o
-._addresses in the seventh memory 85 on the ‘basis of the track'
- number and sync block ‘number extracted from the ID
_information as well as the header information H1 and H2
which is shown in Figs 13A and 13B, contained in the .
- special playback data. The storage region for one frame of
| special playback data is determined on the basis of the



- 6la is used for various kinds of control. The special pl aybRcke<]al §ﬂEET
‘inthe fifth menory 62 is subjected to the error.correction based on
" check code by the error-correction decoder. 63 in. units of .0 &, g

Thus, errors occurring during the fast yjmayback are correc

. detected The data havi ng- been subj ected—to error correction by the
. error-correction .decoder 63 is succeSS|ver read fromthe fifth- nenpry 62,
~and 't hen supplie seventh nenpr% " The output of the fifth nenpry

th
62 is al so %%%%F&%Hgtﬂ°§ﬁes§gﬂﬁb SERGr Yrem, that refogdinggmede dediector
pl ayback, téme. dabarifignqatar rtahamngThehepepealiaml §lb§b&cﬂaﬁatla5 rieRdaiay at.
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R - shown in Fig. 13B is read in units of five sync blocks ‘and
'l_the header information Hl and H2 is deleted: from the special_'

_playback data and the resultant data is supplied to the"

‘switch 66 in the form of transport packets The normal
'playback data sent from the seventh memory 65 is output

. through the output terminal 70 via the switch 66.

: _ Next the operations of the servo system in the fast

_ playback mode will be. described The ID signals detected by’

the digital demodulators 6la and 61b are supplied to the
recording mode detector 67 The recording mode detector 87
‘detects the recording mode in which the data was recorded

- from ‘the reproduced ID signals The playback system

:-controller 68 identifies the playback mode of the digital

| VTR on the basis of the mode signal received through the -

" input terminal 69. _When the input mode signal designates

:_the fast playback mode, the playback system controller 68

supplies the switch 86 with a control signal to select the
output of. the seventh memory 65 and the servo system with

. various control signals ' B

Described below is the method of control of the servo-
.system during the fast playback for using the area BO (Figs
15 and 32) in the case of the standard mode, the area B20

- (Figs. 37 and 40) in the case of the (1/2)x recording mode.,,

the area B30 (Figs 38 and 41) in the case of the (1/3)x
-recording mode, ‘or the area B40 (Figs. 39 and 42) 1in the :
case of ‘the (1/4)x recording mode As described previously.'
during the fast playback using the area BO B20, B30, or B40
clin the case of each recording mode both the. magnetic tape '

- travel speed and the rotation phase of the rotary drum 25

.are’ controlled irrespective of the recording mode ' The'

.playback system controller 68 supplies the drum motor '



information as wel | as the header information HL and 2, TSSO
Flgs 13A and 13B, contained in the. special playback data.: %ﬁpté?%VEQESHEET
_,reglon for one frame of .special playback data is determne JiﬂﬁtmpabnAy

“the 101 recording node signal . sent Eﬁg]the recording r srector g
d

- During data reading, the special-playb ata recorded in the seventh
“menory 65 accordlng to the sync bl ock -format-shown-in Fig. 13B is read in-

" units of five sync blocks,“and the header information HlL and H2 is deleted
_'fromthe smtaio]playlﬂtkwﬁshaa mﬂeténeceesilgmantusiadiatOScsuppbledheO t he

rotation phase of the rotary drum 25 and the capstan motor,
controller 29 with the tape travel speed informatlon on the y. .
' basis of the identified recording mode extracted from the ID c
signals ' S ' ' , L '. '
- The. drum motor controller 27 controls the drum motor at
. 9000 rpm according to the reference signal and the rotation
. phase information concerning the. rotary heads 286a and 26b
"which is sent from the drum motor 28. The drum motor 28 is
| dr1ven by the driving voltage applied by the drum motor )
.controller 27. The rotation phase of the rotary drum 25 is'
_.supplied from the drum motor 28 to the drum motor controller'3
- 27.. During playback the rotation phase. information_
concerning the rotary drum 25 is .sent from the drum motor
controller 27 to the capstan motor controller 29.
: The capstan motor controller 29 controls ‘the capstan
. motor according to the rotation phase ‘information concerning_
~‘the rotary drum 25, the recording mode, t16é tape travel
speed information. tae playback signal sent from thel'
playback amplifier-GOb and'the rotation information
concerning the capstan motor (magnetic tape travel speed
information) which is sent from the capstan motor 30. In
" the -phase control in this embodiment tracking control is
. performed according to the rotation phase information
~ concerning the rotary drum sent from the drum motor .
f controller 27 so as to obtain a maximum reproduced output at
. the center of area BO on the magnetic tape The capstan '
'”'motor controller 29 controls the magnetic .tape travel speed
. to match the above tape travel speed information and also
'-jcontrols ‘the rotation phase of the rotary drum 25 in the
manner described above In the case of the standard o
-recording mode; as described previously,.the ITI area is ]
scanned during the 4x speed playback so that the ATF _
-_.information recorded in the ITI area may be used to detect o



switch 66.in t he forn1of'tfansport packets. The nor nal pla ' E _—
- fromthe seventh nenory 65 i's output through the output teriffi PHEET
“switch 66. Next; the operafions of the servo systemin the M EEB

t
‘node wi'l |- be descrlbed .The I'D S|gnaI§ tected by the dig ﬁ%ﬁe
~denodul ators 6la and 61b are. suppl i ed to—the recordi ng node detector" 67..
" Thée recordihg node detector 67 detects the recordi ng node in-which the data

was recorded fromthe reproduced 1D signals. ‘The playback system
_control | er W inpdatienphage phythekrabaey odrume2sli 0T aPhag® onntnelba3|s_

~of the nmodany ghidat85e! MeehLdd OLOR $ofce iRt L ER1 ORDs Pan mdbEP SGes gnhput

" node si gnal - desi gnates -the fast pl ayback node he playback system
-control ler S68 & AR he rf@%%&%rm% W%‘P\ ﬁocmrﬂp%l;%dm?%rsel ect ‘the .

E controller 29. _
“. Described next is the operations of the servo system 1n"'
i_the fast playback mode for using the AO to A4 (Figs 15 and }
"32) in the case of the standard recording mode, the areas N
A20. to A24 (Figs 37 and 40) in the case of the (1/2)x
‘recording mode, the areas A30 to A34 (Flgs 38 and 41)_in

-~ the case of the (1/3)x recording mode. or the'areas A40 to'
'A44 (Figs '39 .and 42) in the case of the. (1/4)x recording '

As shown in Fig 34 in the case of the standard

the record data is arranged so that the

mode.
‘recording mode,

_rotation phase'of the. rotary
'detecting the tracking phase
the. special playback data is
-traces of the rotary head 2a
. rate of the special playback

drum 25 can be controlled by
That is,
arranged'along'the scanningJ '
to ensure a sufficient data

error at an ITI_area.

data during the 18x speed

- playback
'The method of control of the servo system during the
'::fast playback mode using the 18x speed playback data _
- recorded in each recording mode ‘will be described below " As
described previously, during the fast playback using the _ _
-areas A0 to A4, 'A20 to A24, A30 to A34' or A40 to A44 in the
case of the standard recording mode, both the magnetic tape _
travel speed and the rotation phase of the rotary drum- 25
are controlled irrespective of the recording mode. The
: playback system controller 68 supplies the drum motor'
_controller 27 with a reference signal used to control the
_ rotation phase’ of the rotary drum 25, and the capstan motor
_controller 29 with the tape travel speed information on the
1.basis of the identified recording mode extracted from the ID
'signals ; T 'j _
' The drum motor controller 27 controls the drum motor at'



out put of the seventh nenory 65, and.the servo systemw th
fS|gnaIs Descri bed below is the nethod of control of the sgfv
- during the fast playback for usi ng the area BO (Figs. 15 a
case of the standard node, ‘the ‘area B2016ki gs. 37 and 40) nlf g case  Of .
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the (1/2)x recording node., the area B36—~(Figs. -38 -and 41) in the Ccase uul
- the (1/3)x recording nmode, -or the area B40 (Figs. 39 and‘42) in. the case of
“the (1/4)x recording node, - As described previously, during the fast -
" playback us?ORP tTRm 2egordingoto Bhe, f@feBﬁOCPnsiﬁﬁaéagédo%
.node, bot h gHis depied Fia t 8oR ééﬁeérniﬁgeﬂhénﬂotbﬁyrBeaHsOQGHhaﬁ@ 2 nt he’
eyt RCHCERFERECHE LORSEFGE s el SFuiPedSt 2ol
_ driven by the driving Voltage applied by the drum motor .
N controller 27. The rotation phase of the rotary drum 25 is
sent from the drum’ motor 28 to the drum motor controller 27.
_During the playback the rotation phase information
concerning the rotary drum 25 is sent from the drum motor :'-'
‘controller 27 to ‘the capstan motor controller 29. y_ :
The capstan motor controller 29 controls the capstan _
motor according to the rotation phase information concerning
the rotary drum 25 the recording mode, the tape travel
speed information. the. playback signal sent from the
:_playback amplifier 60b, and the rotation information
_ concerning the capstan motor (magnetic tape travel speed
“_information) which is output from the capstan motor 30 'In
the phase: control in the case of the standard recording mode
according to the second embodiment the tracking state at .
the ITI area. is sampled by detecting the ITI area on the
magnetic tape on the basis of ‘the rotation phase information'
ﬂof the rotary drum output from the drum motor controller 27
. to detect the tracking phase error. The capstan motor
controller 29 controls the magnetic tape travel speed to
match the above tape travel speed information. and detects
- and controls the controls the rotation phase of the rotary
'drum 25 in the manner described -above. The rotation -
'information concerning the capstan motor 30 is sent from the_
capstan motor 30 to the capstan motor controller 29 _ .
Since the digital VTR in the second embodiment has the _
:aforesaid configuration signals of different data rates can'
. be. recorded according to the recording formats (track '
_ formats) predetermined for the respective data rates As a:
result, input data received with different data rates can. be"
'i_ recorded efficiently, and the special playback data rate for

heagrteddondi ng .



102 controller 27 mnth a reference signal used to control T
- phase of the rotary drum 25, and the capstan notor controlIe?EE%ﬁQﬁMﬁNTﬁUEET~
~ tape travel speed information on-the basis of the identifigd recgr‘ﬁi W%w
- extracted from-the ID signals. The druni@ptor control l er 2 %%ﬁt 0 e
"drum notor. at. 9000 rpniaccordlng to- the=~eference signal and the rotatromn

_“phase information concerning the rotary heads 26a and-26b which is sent

" fromthe drumnotor.28.. The .drum notor 28 is driwven by the dr|V|ng voltage 7.5
.applled byeahb Gﬂ&#\@dﬂdback speed can be set sufficiently high ST

resulting in an improved playback picture quality
In the second embodiment the special playback data
"_recording areas are positioned along the scanning traces of
the rotary heads 28. irrespective of the recording mode, so
‘that the playback data rate for the special playback data 1s _
'sufficiently high Accordingly, in the the second '
'embodiment by positioning the fast playback data recording
areas along the scanning traces of the rotary heads 26, the
- special playback data can be arranged with the highest _' _
'efficiency,;and the playback data rate for the fast playback
‘can therefore be raised The playback picture quality
during the fast playback can therefore be improved _
' Fig. 49" shows the highest speed multiplier ‘at which all
the fast playback data ‘can be reproduced during the playback_
and the playback rates (Mbps) at the highest speed
multiplier. for the case where the suitable recording o
.formats are used for the four respective recording modes,_'“
- and no such different recording formats are used. The _
drawing shows the playback rates from the areas for ‘the 18x
speed in-the case of the standard recording mode, the 36x
speed“in the case,of the (1/2)x recording mode, the 54x
speed in the case of the (1/3)x recording mode, and the 72x
_'speed in the case of the (1/4)x recording mode, where the '
playbaCk_signal is acquired from five areas during one '
- tracing of a rotary head "The numerical Value written in an
upper line indicates the possible highest speed multiplier,
and the numerical value Written in a 1ower 1ine indicates_.
the playback rate during playback with the highest speed
.multiplier ‘When no separate recording formats are provided
for the different recording modes, the recording format for
the standard recording ‘mode is used in any of the recording
modes. By switching the format for each of the recording
modes, ‘the playback can bé achieved without degrading_the'
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~controller -:27. The rotation phase of the rotary drum 25 is
" the drum notor 28 to the drum notor controller 27. - Buring
‘rotation phase information concerning the rotary.drum 25

drum notor controller 27 to the capstanTB%or controller 29
capstan' notor. controller 29 control's the—sapstan notor accordlng to tne
~rotation phase information concerning the rotary drum 25, the" recording
~'mode, the tape travel speed information, the pl ayback signal 'sent fromthe -
playbackempiaYb&nkGEQFeand t he rotatlon I nformati on concerning.the capstan:-'

not.or (magnetic I _

capstan notor’ dﬁépﬁ+iiaﬁg uﬁgggg8%§§ FB& 9?% &Qbﬁg g§33§?bt§radk %
'control i's %ﬁ#¢%ﬁh%@ Ebeore¢ﬂgd£agtﬁerm@tasuéﬁabhasﬁorntbenﬁracﬁfer -
o rate of the signal, it is possible to form a recording
'pattern with_which all the.fast.playback_data can be

]reproduced during'One”trace'of'the'rotary'head without'

| increasing the number of repetitions of the identical data,_
and 1owering the set speed multiplier, and the recorded data
- can be reproduced at .a fast playback speed without 1ower1ng
" the playback rate Moreover. during fast playback, the '
rotary head scans the subcode area, so that it is possible 3
_to obtain additional function such as finding the start of
jitem -of- music. using the signal recorded in the subcode
area. : : ' o o E
_ In the second embodiment the special playback data is
arranged along the scanning traces of the the rotary heads
26. during the fast playback for the respective recording
modes, assuming that the - data recording in the standard
- recording mode is reproduced at a 4x and 8x speeds. the datai
recorded in the. (1/2)x recording mode is reproduced at a 8x
“and 36x,speeds, the data recorded in the (1/3)x recording :'
mode is reproduced at a 12x and 54x speeds, and the data
recorded in the (1/4)x recording mode is reproduced at a 16x .
and. 72x speeds, respectively However, the set speed
'multiplier 1s not limited to’ those described above _
_~In the second embodiment, the recording formats shown
ianigs. 15 37, 38 and 39 are employed. But the formats’
are not 1imited to these, and by altering the recording
.format of the special playback data according to the
'recording mode. as described above. in a digital signal
recording device, playback device and recording/playback
" device (digital VTR digital disk player and the like)
; having a recording format for recording the special playback
N jdata separated from the input data. in predefined areas on a



cancerni ng t he rotary drum sent fromthe drum notor control S T o]
obtaln a maxi mum reproduced output at the center of area BO 0 ﬂﬂ@?ﬁ eﬁmﬁﬁT

‘tape. ~. The capstan notor-controller 29 controls the nagnetl G;neOt 1996
_speed to match tHe above tape travel i nformati on and Cbﬁtrnrsm"wrf_
‘the rotation phase of the rotary drun12 n t he manner descrlbed above. Th—

the case of the standard recording node, as described previously, the ITl
area is-scanned during the 4x speed pl ayback, so that the ATF.information °
_recorded|rre¢mrdﬂhgamediuny be mseﬂoEeldeeecb effl@iently record the '

special playback data for the fast playback and the
.,:playback data rate of the special playback data during the.‘
- fast playback can be improved and the playback quality
during the fast playback can be improved _' .
_" The- record data is not limited to the ATV 51gna1 or DVB
”fsignal In the case of Japan where a video signal is
'compressed according to the MPEGZ recommendations, an ISDB
:signal or a signal compressed according to the MPEG1 _
.'recommendations may be employed and yet similar effects are'.
obtained. P 5 '
When data transmitted in the form of transport packets
represented by the MPEG2 recommendations is recorded in a
digital VTR represented by the SD standards, in the second
"embodiment two transport packets are transformed according
to a five sync block format This should not be taken as a
limitation,.and in general, n lines of sync block data may .
be’ generated using m transport packets (m and. n are positive _'.
number) ' ' ' o
) In recording data of the sync block format obtained by
the above transformation, on a recording medium, by
-'structuring the recording format on the recording medium
such that the n sync blocks of data 1s positioned on the -
-same’ track it is possible to transform the transport packet
data into sync block format , S o
. Since n sync blocks of data is completed within the
 same track it is possible, at the time of transformation N
'__of the sync block format data into transport packet data to'
'easily separate the sets of the n sync block formats us1ng
'.the track information such as track identification signal |
and sync block number, and the size of the circuit of the
: playback system can be reduced ' _ : _ o
: Moreover. it is not necessary to record identification'
signals of n sync blocks ' The data storage areas can- be -



the rofatidn'phase of the rotary drum 25 for phase control .
i'nformation concerning the capstan motor 30 i's sent fromt eR b@é ME HFET._.
30 to the capstan notor controller: 29.. Described next: is 1h§§optyﬁiﬂnw

t.he servo systemin the fast. playback ng for using the A S i e o

~and 32) in the case of the standard rec tng node, the: areas A20 to = AZ4~
(Figs. 37-and 40) in the case of the’ (1/2)x recor di.ng node, . the areas A30 -
"t0'A34 (Figs. 38 and 41) in the case of the (1/3)x recordlng node, or  the
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'can be Contr0||@@enpositions of 4x speed playback data recording .
areas, 18x speed playback data recording areas, and error—
'jcorrecting code’ recording areas,_and the numbers of these E
_ areas are not limited to those described above ' | o
' The number of tracks forming a period is not limited to -
__four ~In the second embodiment 4x and or 18x speeds are - o
'selected as the fast playback speeds ‘for reproduc1ng the
-.'data recorded in the standard recording mode. This however
_should not be taken as a limitation and similar effects are
fobtained if the special playback data recording areas are
-positioned along the scanning traces. of the rotary ‘heads 28a
and 26b, as described above,.even if other speed multlpliers
are employed ' ' L
It is also possible to perform the higher speed fast
playback in the case of ‘the standard recording mode by
_setting the speed at 8. 5x speed in the case of the recording =
'_ format adopted in the second embodiment, and by means of the' .
.speed control alone ' ' ' '
“The fast playback speeds set for the respective _
'recording modes are not limited to those adopted in’ thei
- second embodiment.' In the ‘second embodiment the scanning
traces of the rotary heads 26a and 26b are substantially the
'same for the speed multipliers in the case of the standard
'recording mode, the - set speed multipliers for the (1/2)x -
recording mode, (1/3)x speed recording mode._and (1/4)x _
speed recording mode are respectively set at 2, 3 and 4, In
'51any of the recording modes..one area is defined as a 4x _' |
- speed data area (lower speed fast playback area), and five _
areas are defined as 18x speed data areas (higher speed fast;_'“
- playback areas) The numbers of areas are not limited to
_ these values Specifically. in contrast to the standard 3_
'frecording mode for which the fast playback speed is set at



detecting the tracking phase error at an ITl -area. That g 5%@&
pl ayback data is arranged al ong ‘the scanning traces of t he |r Of Al A
'to ensure a sufficient data rate of the special .playback ddt Ba oy 4oMAY. 4886

- 18x. speed playback. The nethod. of cantrgbgof- the servo systiem U TG e = |-

" fast pl ayback node using the 18x 'speed. pTayback data recorded in each
~recording npde will be described bel ow. As descrlbed previ ously, . durlng

‘the f | ayb AO_t A2 A3 A40' .
_EQeAAZSTnp e%ggg gogg?ﬁgesgé gé?ﬁ ?ESBAﬁ}n 2Bd§ynﬁoph°F%§5ﬁ8§ng?|g;tape o
travel speeareas t&eXrﬁtGYnonbbhaks)oareheetofarytheuzreﬁﬁearteveonatsclsl ed .
irrespect! v, ofnd NagEC0FIERE TRF8)x SPEeR! PUBBEL1AYShBRESORNEOPE!

supplles the . dru
B : playback speed may be set at 4x or 18x speed and one’ area

(1 X 25 sync ‘blocks) or three areas (3 x 10 sync blocks) may
1>be provided for the respective cases ' U
In the case of the (1/3)x speed recording mode,- the _
"fast playback speed may be set at 6x or 21x speed one area" o
(1 x 25 sync blocks) or two areas (1 x 13 sync blocks) may
" be provided for the respective cases., C :
.In the case of the (1/4)x sped recording mode, the fast
- playback speed may be set at 8x or 36x speed and one area
(1 x 25 sync blocks) or three areas (3 X 10 sync blocks) may .
o be provided for the respective cases '
The number of the. special playback data areas 1s not
limited to those adopted in the second embodiment
| Irrespective of the recording mode, it is sufficient if the
special playback data be arranged along the scanning traces
along which the rotary heads 26a and 26b also scan the
subcode areas. o _
The size of the special playback data area is not _
limited to the one: adopted in the second embodiment _ .
In the second embodiment the 25 Mbps recording mode is )
'regarded as the standard recording_mode This should not be
taken as a limitation, and the 50 Mbps or 12.5 Mbps
recording mode may be regarded as the standard recording
mode, and yet if the same track format is used in common - |
nbetween different recording modes, and recording is made i _'
altering the number of repetitions of the special playback
"data for each recording mode, the speclal playback data can_
‘be recorded efficiently. and the playback quality of the ,
__fast playback image for each recording mode ‘can be improved
' : The above description of the second embodiment relates_
to ‘the case of a. digital VTR having four recording modes,-'



controller 27 wWith a reference.signal used to control t he
.of - the rotary drum 25, and the capstan notor controller 29"
~.travel .speed .information on the. basi-s of the identif.ied rec rd|n ﬂuﬁi AY “

extracted fromthe ID signals. The drumymtor control ler 27 c%ﬁ?ro1s thee

~.drum motor “at - 104 9000 rpniaccordlng"rn'the ref erence signal and the. _
“rotation phase i nformation .concerningthe rotary heads 26a and.26b mhlch |s_t =
-sent fromthe drum notor 28, - The drum notor. 28 i's driven: by the driving. .
-'voltage am@ﬁﬂﬁﬂ%w'¥m% gt@ndaﬁdorecording mode, (1/2)x speed recording:

~ mode, (1/3)x speed recording mode and (1/4)x speed recording
'fﬁmode,'shown in Fig 7. This however should not be taken as
a l1mitation -and similar effects can be" obtained with a
digltal VTR having two or three of ‘the above recording
- modes. The recording modes are not limited to the four
recording'modes described above. _ : o :
In a digital signal recording device having a plurallty
of recording modes including at . least a _standard recording
. mode and transparent recording a intra-frame or -field, or
inter- frame or -field coded digital video signal and
received in the form of transport packets, and a digital
audio signal first, various header information is extracted
'_jfrom the input transport packets and the transmission rate
- of the input transport ‘packets is identified Based on the _
'lresult of the transmission rate identification, a recording -
mode - ‘for the digital signal recording device is set. The
-:'intra-frame or ~-field coded digital video signal included 1n
the input transport packets is extracted from the transport
packets. The intra- frame or -field coded digital v1deo
'signal that has been extracted is reconstructed and
transformed into special playback data. Record data is
structured by a record data format generating means. for
recording the_input transport packets and special playback
- data at'predefined_positions'on tracks on the recording _
imedium,. When the-record data to be recorded on a recording
medium is generated at the record data format generating'
means. the number of repetitions of the special playback
“-data to be recorded on the recording medium is varied
'ddepending on the recording mode A recording. medium travel'
'speed control means for controlling the travel speed of the ‘
_'recording medium controls the travel speed of the recording; |
'fmedium according to the recording ‘mode, and also controls . -
the record data format generating means so that record data,_



'controlier 27. The rofation phase of the rotary drUn125'is

drum notor 28 to.the drum notor controller 27. During the plia ééaghh?%HEET

" rotation phase i nf ormati on concerning.the rotary drum 25 is e§% f 4nHA¥éEEB
drum notor controell-er 27 to the capst an ot or’ controll er .29. (8 LMt saa e

“notor controller 29 controls the capstarmmotor according to the rotatlon
phase i nformation concerning the. rotary drum 25, the recording node, the-
“tape-travel speedinformation, the playback signal sent-fromthe: playback
anplifier Rt dhepempthe orecond datarfiornah genecahing mhansapst an not or

(magneti c t%ﬁdé’d’ﬂnﬁ@ﬁﬁﬂtté‘ﬁ@iﬁﬁihoﬂra&ﬂ'ﬁﬂit§ Oumet sﬁégmhe Capstan"

not or- 30! I'n _the phase control 1n the case of ‘the standar recording mpde -
_accordlng1ﬂi%¥h§%ﬁxﬂ#ﬁ?eﬁ%@th@ﬁ?fofﬁeb?réﬁk?ﬁ@eétafﬁiaiently in any

' ‘of the recording modes, the 1imited special playback data -
| recording area can be used effectively, the playback data
rate for the fast playback can be maximized and the
-playback picture quality can be improved _ _
Moreover, the same track format is used in common for E
different recording modes Controls performed by the _
'-recording system and and playback system can therefore be
the same between the recording modes _ It is therefore _
possible to substantially reduce the size of the circuitry
_ " When the recording format is generated the special
| playback data recording areas are so positioned that- special:'.
playback data will be arranged along the scanning traces
scanned by the head at a predefined fast ‘Playback speed for
~ the standard recording mode. The record data format
"generating ‘means ‘is so controlled that the special playback
data generated by the special playback data generating means
are recorded in the special playback data recording areas _
'Accordingly, the playback data rate during the fast playback'
in the case of the standard recording mode can be raised,
and the playback picture quality in the fast playback can be
improved Particularly,_in the standard recording mode with |
a high recording rate; the data ‘amount of intra picture data_
per frame is expected to be 1arger than that for other '
'recording mode.’ That is, it is necessary to set the -
playback data rate during fast playback in the case of the _i
standard recording mode sufficiently high as compared w1th
_ other recording modes recording mode permitting another
-data rate for recording Accordingly. in the case of the
'standard recording mode, the playback picture quality can bef
improved by . positioning the fast playback data recording o
y.areas along the scanning traces of the head during the fast



the I TI area is sanpled by det ect.i ng the | TI area on the

-the drum not or controIIer 27, to detect t he tracklng phase error ol
. capstan notor: controller 29 conttols thelnagnetic tape: tr it oo BB ACCIEN

mat ch- t he above tape travel speed: i-nf or mati~on, and detect s== :
- the controls the rotatlon phase of the rotary drum:25 in the manner _
~_described above.. " The rotation informatioen concerning the capstan mot or 30

i's 'sent frdmlaﬁba@hpstan motor 30 to- the capstan .fotor controller 29 Since

the digital VIR ip ahaigfeamdseghei' ebrhilﬁgegav%er 31 dgoanti gur ati.on,

si gnal s-of - di'f ferent a rates can r ecor accor |ng o] the recordlng
formats (tﬂéﬁ%r¢b¥hﬁt§7 BﬁéﬁéﬂéﬂﬁtH@Geﬁoinphédﬁéspéctl@ésdaﬁagﬂamééfd-As a

recording mode ‘and transparent recording a intra-frame or -
field, or inter frame or -field: coded digital video signal
'-and received in the form of transport packets. and a digital
. audio signal, or a recording medium, first the transmission.
';rate of the input transport packets is identified. Based on
the result of the transmission rate identification ‘a
recording mode for the digital signal recording device is
set. The intra frame or -field coded digital video signal
included in the.input transport packets 1is extracted from
_'the'transport packets ' The intra frame or. -field coded
;digital video signal that has been extracted is _
‘reconstructed and transformed into special playback data
-Record data is’ structured by a record data format generating
7means, for recording the input transport packets and special_
playback data at predefined positions on tracks on the
:recording medium. When the record data to be recorded on a -
recording medium is generated at the record data format
_1generating means. the recording format of the special.
iplayback data to be recorded on the recording medium is
varied depending on the. recording mode. The special '_
playback data can therefore be recorded efficiently 'in any
of the recording modes, the limited special playback data
recording area can be used effectively, the playback data
~ rate for the fast playback can be maximized and the
-playback picture quality can be improved ' '
" By positioning the special playback data on the _
-scanning traces scanned by the head at a predefined fast_
'_.playback speed for each recording mode, the special playbackf
R .data can. be recorded efficiently for each recording mode, -
_the limited special playback data areas can be utilized " .
effectively. the playback data rate during fast playback can



result, input data recelved with different data rates can | recorded

.eff|C|entIy and the special playback data rate,for .. 105 -
pl ayback speed can ‘be set suffIC|entIy hlgh resulting in ﬁﬁﬁgﬁ T SHEET

- pl ayback picture. quallty In the second odinent, the s ?hﬁJ Alﬂ!ﬁﬁ
data recording areas are posi tioned-al o 1 he scannlng tra the ‘rotary-.

heads 26 irrespective of the recordi ng nmode, so ‘that the playback dat a rate_;_[

for the speci.al playback datai's sufficiently high.” Accordingly, in the
the SeCO”d m{ﬁﬁedbyaﬂdstﬁéoﬂig%wﬁ I;i‘é’cuPleaéiHQiEtQaEQnr 8%0”“ g
improved _ _
By . controlling the recording format generating means so
' :that when the recording format is generated the special
;,playback data is arranged along the scanning traces which -
~the head scanning the subcode areas also scans, at a _
predefined fast playback speed for each recording mode, theb
7rotary head scans the subcode areas during the fast | |
playback and it is possible to obtain additional function
such as finding the start of an item of music. using the '
signal recorded in the subcode area. ' |
At the time of generation by means of the special
'playback data generating means using the input intra image
'data. the special playback data is- generated in the form of f'
. 1nput transport packets When the special playback data '
'generated in the form of transport packets is recorded on
the recording medium,.it is transformed into sync block
- format, 1like the input data, before recording, so that no -
circuit for generating the transport packets is required in
- ~;performing fast playback at the digital signal Pplayback
device, and the circuit for_transforming the sync block
formats into transport packets for use in normal playback
can be used in common. and the size of the circuit in a
'_playback only device or the like can’ be reduced
' Where the data transmitted in the form of transport
_packets represented by ‘the MPEG2 recommendations is recorded
in a digital VTR represented by "the - SD standards, at the |
time of generating the sync block formats at the record data
lgenerating means, two- input transport packets are used to
fproduce'five lines of sync blocks. The transport packets
_ can be. transformed efficiently to the sync block formats j,:
_ In a digital signal playback device reproducing a
recording medium on which special playback data extracted
'-from record data is recorded repeatedly in predetermined



areas along the scanni'ng traces of the rotary heads 26, t
- playback data can be arranged-with the highest efficiency,
-pl ayback data rate for the fast-playback can therefore be
~ playback picture quality during the fastiyd ayback can ther
- i.nproved.. Fig. 49 shows t he highest speed™mul tiplier at WH .
.pl ayback- dat.a can be reproduced during the playback and t he pl ayback rates
"(Mops) at . the hi.ghest. speed mul ti:plier, for .the case where the suitable .
‘recording fareass apd ha¥dngop Pﬂerﬁéé¢Yr9§p€@ppvdimsbmpdﬁﬁgmekuﬂimgmhno

such d'ffer@ﬂénﬁ&?ﬁrQEBBrﬁthah%déretﬁ%e@ecorﬁﬁndrﬁWB@9i§h@@%é€¥%dﬂfpgﬁmk
speed in the case of the standard _-

';Zzgfdrhgnh%gg giﬁggggg §é§€81 ﬁurﬁegbaéeYBFCKhe PfﬁfﬁxopeégﬁdMﬁfqﬁﬁKthhe o
-54x. the recording ‘mode detection, the travel speed of the - L
' ':'hrecording medium is controlled ' When fast playback is
N performed using a record medium having been recorded at a .
‘travel speed 1/K times that of the standard recording mode,_;
the travel speed of the record medium is so controlled that
the ‘drive speed of the recording medium is ‘set at a about N
{+K*(N+1/2)}x speed (where N is a positive integer. and
.2*K*(N+1/2)<M*K (M represents the number of repetitlons of

the special playback data) is satisfied) As a result, good
fast playback can be realized using identical recording o
format for different recording modes. Since the same |
_ recording format is used - a signal processor in the playback-
“system can be used in common between different recording _'
modes, 1eading to a substantial reduction in the size of the
circuitry. ._With_regard_to the_record_medium._only the y
travel speed control is performed, and phase control is not
performed. Accordingly, the size of ‘the circuit of the
aservo system and the size of the circult in the mechanical o
system can be reduced substantially _ ' '
In a digital signal playback device reproducing a .
recording medium on which special playback data extracted
'from record data is recorded in predetermined areas, and '

o having a plurality of recording modes including a. standard
recording mode, the recording mode is. detected from a
,playback signal during playback Based on the result of the

_ 'recording mode detection the travel speed of recording

' medium is controlled At this time, tracking is so

'-'_controlled that the head scans a subcode area during fast

E.._playback at a predetermined speed for the recording mode, so
‘that the rotary head scans the subcode area during fast _
playback ‘and it is_therefore_possible provide additional;_



speed in the case of the (1/3)x recordi ng node; -and the l“'"“"‘ i :
case of the (1/4)x recording node, where the playback sj 9”'RE9LI&§EN#*N€§HEET __
‘fromfive areas during one tracing of a rotary head.. The jluner i :
S written-in an upper l'ine indicates the pqssible hi ghest spdematat # p»\‘ ..... % |
and theé numerical value witten in a l-ower—!ine indicates. Lre—stay bacl—ate
““during-pl ayback W th the hi ghest speed nul ti pI i er. - \Wen. no separ_ate o
recording formats are provi.ded for the different recordi ng nodes, the "

¥ ecorgl ng fﬁ{jﬁ@ﬁidmfsﬁmtﬁi aﬂﬂﬂﬂﬂngeﬁ@édsﬁsrﬁoﬁlﬁ %\ﬁe#ist@ﬁ mﬁsmaydq‘sihlged -
recordi ng I es SWicALn [ eacn o e .recordi ng nobaes, -
" the pl aybac a#%éa/]acm‘é?/ﬁ‘hlean iﬂoﬁlﬂedgaf’ﬁﬂaﬁgafﬁ% e




106 pl.ayback rate. As w Il be understood fromthe above des
-selecting the recording.format suitable for the transfer F-WREWlAbmeNTSHEET
~signal, it is possible to forma recording pattern wth whijgh all the ?st

_ pIayback data can.be reproduced during. Ppg trace of the rotrmwuhe
“Wi.thout- increasing the nunber of repeti++ens of t he |dent|cJ——v?-e
| owering the set speed multiplier, and the recorded data can be reproduced
at a fast playback speed Wi t-hout |owering the playback rate.  Moreover, L
durrng fast playback, the rotarYHABallS sCRASMEDeISubcode area, so that itis
_p055|ble to obtain addrtlonal functlon such as finding the start of S

F rption by

=1, CA digital signal recording device having a plurality of
recording modes including at least a standard recording 'h
'“mode. and transparent recording a digital video signal which;"
-is intra- frame . or -field, or inter frame or -field coded and"
~input in the form of transport packets,_and a digital audio
o signal, on a recording medium, and comprising _ ) _
- a transmission rate identifying means for identifying a
'transmission rate of the input transport packets, '
. a recording mode setting means for setting a recording
- mode for the digital signal recording device on- the basis of
a result of transmission rate identification,'j '
a data extracting means for extracting ‘the intra frame
hor -field coded digital video signal from the transport
packets. _ _
a special playback data generating means for generating
special playback data by reconstructing the intra frame or —'_
~field coded digital video signal having been extracted by
'fthe data extracting means; and _ _
_ ~'a record data format generating means for generating _
.recording format such that the input transport packets and
the special playhack data are recorded at predefined
:positions on tracks; : _ c T
_ wherein when the record data is generated by the’ record'
data format generating means, the recording format
generating means is so controlled that the number of
'repetitions of the special playback data recorded on the
recording medium is varied depending on the recording mode.

' 2,'; The digital signal recording device according to claim_
_'1 wherein, when the recording format is generated the _
;5i recording format generating means is so controlled that the
_ﬂ'special playback data is positioned along scanning traces

L



i tem of -nmusic, using the signal recorded in the subcode. ar efF=FrtHe—secont—;
~enbodi nent’; the special playback data'is arranged al ong the sﬂﬁﬂmmﬁyENﬁﬁmEET
of the the rotary heads 26 during the fast pl ayback- for: thell r espe §vMAY 1995

. recordrng nodes, assuning. that the data iecordrng in the stéﬁd%&d recordrng
_'node i's reproduced at a 4x and- 8x speedsT_the data recorded T the CIF 27 % 5-
grecordrng mode is’ reproduced at ‘a- 8x and '36x speeds the data recorded in .
~.fhe (1/3)x recordi ng node i s reproduced at a 12x.and 54x speeds, and the -
data recor dellich ahhe@ll 4canscadr di Mastod dybackplspdiecbFoat thel BCandar@x
. speeds, respggékﬁghé moauever, the set speed multiplier i's:not limted to
't hose .descri e. the second enbodrnent the recordrng fornats_
shown - : : _ _

_ I3. ' A digital signal recording device having ‘a p]ura]ity of |
3 recording modes including at least a standard recording '
'mode. and transparent- recording a digital video ‘signal which -
is- intra frame or -field “or inter-frame or -field coded and
: input in the . form of transport packets, and a digital audio B
signal, on a recording medium, and comprising .
-a transmission rate identifying means for 1dentifying a
transmission rate of the input transport packets, ' |
| a recording mode setting means for setting a recording
mode for the digital signal recording device on the basis of
a result of transmission rate identification, .
- a data extracting means for extracting the intra frame
or —field coded digital video signal from the transport '
.packets,_' _ a _
' - a special playback data generating means for generating
;special playback data by reconstructing the intra- frame or -
'field coded digital video signal having been extracted by
‘the data extracting means, ‘and
_ a record data format generating means for generating
. recording format such that the input transport packets and
the special playback data are recorded at predefined | '
positions on tracks; . S ' _
o wherein when the record data is generated by the record:
'_data format generating means._the recording format
.generating means is so controlled that the. recording format'“
of the special playback data recorded on the recording ,
:'medium is varied depending on the recording mode '

4. - The digital signal recording device according to claim
3, wherein when the recording format 1is generated, the
a recording_format.generating means,is so controlled_that.the'f

T g



in Flgs .15, 37, 38, and 39 are enployed. But the formats
to these, and by altering the recording format of -the speci
~according to the recording node, as described above, -in a
"~ recording devi ce, pl ayback dEVICE and rggﬂjdlng/playback d
VTR digital disk player and the Ilke) ng a recording f
- recording the -special playback data separated fromthe input data ine
‘predefined areas on a 107 recording -medium it is possible to-

| eff|C| ent ﬁpl'e@i@’ld limwtﬂcn@twlwwwﬁdﬁed 1k éé@ﬁn?ﬂlé‘%’ﬁﬁkesa”d the

_which a head scans at a fast playback speed for each

IonL]ay:B&mNm&T .
I'ta o
EEEa(ﬂrﬁqﬂgtﬁﬁﬁn.f

IUI

':recording mode

.i5.1 The digital signal recording device according to claim.

u'4 wherein. when the recording format is generated " the '
recording format generating means is SO controlled that the_'
-.special playback data is positioned along scanning traces
hwhich a head scanning a subcode area also scans,_at a fast
playback speed for each recording mode '

6. The digital. signal recording device according to claim_'
-1 or 3, wherein the special playback data’ is generated in
‘the form of transport packets

7. The digital signal recording device according to claim'
-1 or 3, wherein. when ‘sync block format is generated twc
Ny transport packets are used to form five sync blocks

. 8. A digital signal playback device reproducing a
"recording medium on which special playback data extracted
from record data is recorded in predetermined areas
' repeatedly a plurality of times, and having a plurality of
_ recording modes including a standard recording mode,
comprising _ ' o
-a’ recording mode detecting means for detecting a
.recording mode from a playback signal and _ '
_ a recording medium travel speed control means for
';_controlling the travel speed of the recording medium on the o
" - basis of the result of detection of the recording mode,
N wherein when the recording medium having been recorded
lat a travel speed 1/K times the speed for the standard
recording mode, during a fast playback the recording medium '
travel speed control means is so controlled that a driving

R O



pl ayback data rate of 'the special playback data during the
“can be . inproved and the playback - quality during the fast
“inproved. The record data is.not limted.to the ATV signal DVB si
“In the case of - Japan mhere a. vi deo S|gnal9|s ‘conpr essed accooﬁbn ﬁoﬁﬂ eEﬂE

- MPER reconmmendations, an | SDB si.gnal .or a signal conpressé .
- the MPEGL reconnendatlons may. be enployed ~and yet simlar effects are
obtai ned. Wen a transmitted in.the formof fransport -packets: :
" represent ech(ﬁF‘fﬁIép LPE FReondbremedhum; 1S 3eby ﬂ‘é’aSF%HBQﬁléyt at eTR

-irepresentean#GNK1ﬂ§3F*a@ﬂ@é@S(Wh@ré”@ 46R6DEs eabpes TEMVe lﬂ@eké@nsﬁﬁﬁf idyiff
packets a1 he Al AP RO AR L. "cld adBE hoSk, LB ne 10 Suthout 0

- not be t ak
special playback data) is satisfied)

ol REbMEmam msﬁ" |

19;j A digital signal playback device reproducing
recording medium on which special playback data extracted
'from record data is recorded in predetermined areas. and
having a plurality of recording modes including a standard
recording mode, comprising o A
. a recording mode detecting means for detecting a
recording mode from a playback signal
oA recording medium travel speed control means for
controlling the travel speed of the recording medium on the:'
'-basis of the result of detection of the recording mode, and_.
a. tracking control ‘means for controlling tracking such'
that the’ head scans a subcode area during fast playback at a ,”
_ predefined travel speed for the above recording mode

Cmmwmmn



limtation, and, in general, n'lines of sync block data'na hgpg@@g@gﬂ@@Hggr

- using mtransport packets (ntand n are positive nunber). |1 recorgli .
“of the sync block fornat -obtained by t he above: transfornatr Date QA?&?HA??@@?W_ '
recordi hg medi um. by structuring the rqu@drng format -on t r-cH-Ret :

nmedi um such that the n sync bl ocks -of data is positioned on the sane track

it is possiblepIGITANSIGNAL hwctomnm@rrbEvmrkeANnIaPnAYBAOKSNEVIonck .
~format. Since mMSynT brocks of data 5 conpleted within the sane track, it -

is possrble at the tinme of ABstAQTnBFImHEODISbEOSMRE bl ock. f ormat - data
‘into. transport packet data, to easily separate the sets of the n sync bl ock.
1fornats usrng the track information such as track identification srgnal

.In a digital signal recording ‘and playback device, the -

'transmission rate of input transport packets is identified
A recording ‘mode is set on the basis of the identified .
transmission rate.  Intra-frame or -field coded digital
;Video signal is~ extracted from the transport packets, and_ | _
"'the 1ntra frame or'-field coded digital video signal having'
~ been extracted is reconstructed to generate special playback '
fdata Recording format is generated such that the input
transport packets ‘and special playback data will be recorded_'
at predefined positions on a track on a recording medium
'At this time, the number of repetitions of ‘the special
- playback data to be recorded on the recording medium or the
recording format is varied depending on the recording mode
5Because of the improvement 'in the recording rate of the fast
_playback data, ‘the playback picture quality during fast
.playback can be improved ' - : :

‘Selected Drawing:iFigf 1 '
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and sync bl ock nunmber, and the size of the circuit of the plf"'
can be reduced.: I\/breover it is not necessary to .record idenj iEPEACEMENT SHEET
~signals of..n sync .bl ocks. The data storage areas.can be . {108 10 :
~utilized effectlvely The length.- of. onﬁis g)c bl.ock is not Pﬁfeteﬁ{&“hm

- one shown in Fig.. 11.. The positions. of 4 é ed pl ayback data Tecordrmng
.areas, 18x speed playback data recording areas, and. error- correcting code -
'_recordlng ar eas, and t he nunbers of these : P T
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a'rees 'are not Ilmted to. those descri bed above. The nunber C
Faﬁ%&»ﬁw SHEET

forming a period is not limted to four. In the second. e
or 18x speeds are selected as the fast pl ayback speeds for e}% odldi MéYt
q (')[]f"('i"'ﬁ'(')'f"'h'(:"' ------

‘data recorded in the standard recording ymo  Thi s however

taken as a limitation, and simlar effed € e obtained if the special. _
- playback data recording areas are positioned al ong the scanning traces of-~ -
~the:rotary heads 26a and 26b, “as described above,. even if other speed
~multipliers are, enpl oyed. It is al'so possible to performthe hi gher - speed
fast pl ayback in the case of the standard recording node by setting the
speed at- 8.5x.speed i the case of .the. recordi ng format adopt ed ln the

| d enbodiment, and b f
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speed control ‘alone. The fast playback speeds set for the.r . 2 |
recordi ng nodes are not linmited to those adopted in the sec mﬁ%ﬁkﬁ%ﬁ”e“

‘In the second enbodirent, the scanni ng traces of the rot ary 'aedsﬂﬁéﬂﬂn(m '

26b are substantlally the same for the spee nmul tipliers inlthe CASEGITTHE

standard. recordi ng node; the set speed. V't (BI lers for the (1/ 2) X recor di ng -

nmode, (1/ 3)x speed recordl ng-. m)de and (1/ 4yx speed recordi ng node are = -
: .'_'respectlvely set at 2; 3 and 4. _In any of the recording rodes, one area is _
- defined as a 4x speed data area. (I ower - speed fast playback ar ea) ~and five -
- areas are’ def| ned as . 18x 'speed data areas (hi gher - speed fast’ pI ayback -
"areas). The nunbers of areas are not linited to these val ues -
-SpeC|f|caIIy,_|n contrast to tgle standard -

'SECOND MEMORY 16, AND THIRD MEMORY 17 -~

TO RECORDING AMPLIFIERS 24a AND 240

70 DATA SYNTHESIZER 20, ERROR CORRECTION
ENCODER 22 AND DIGITAL MODULATORS 23a _AND
AND CAPSTAN MOTOR CONTROLLER 29

TO SPECIAL PLAYBACK DATA GENERATOR.12
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recordi ng node for which the fast playback speed is set at gj,’l@ Or. =
- 18x speed, and one area (1 x 25 sync bl ocks) or. five areas § _%TSHEET-
" blocks) ‘are set for the respective cases, .in-‘the case of t el/@'é- Mb%dgm.'_ |
recordi ng -node, the fast playback speeddnb®Cbe set at 4x orlk speed:and e |

one area.(1 x 25 sync blocks) or three areas (3 x-10 sync bl ocks) may be - . -
~provided for the respective.cases. In the case of the (1/3)x speed - =~ = .
“.recordi ng node, the fast playback speed may-be set at 6x or 21x speed,  one .
area {1 x 25-sync bl ocks) or two areas. (1 x 13 'sync. bl ocks) may . ST

-
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be provided for the respective cases. In the case of the (1i#
-~ recording node, the fast playback speed nay be set at 8x or
~one area (1 x 25 sync blocks) or-three areas (3 x 10 sync b
“provi ded for the respective cases. The nunber of the speci al

%é?@%ﬁéiﬁmsﬁaﬁf

ocks) YM .
?tgv ek 5&0 ........ .

areas is not linmted to those ~adopted |5|/5Q second. enbodi ment.

~-lrrespective of the recording node, it is sufficient if the

speci al

pl-ayback data be arranged al ong 'the scanning traces along whi ch ‘the- rotary:ii
heads 26a and 26b al so scan the subcode areas. The size of the special - ‘

" pl ayback data area is not ‘Iinmited to.the one adopted in the
- ‘enbodi ment. -In the second enbodlnent the 25 Nbps recordlng

CFIG. T

second .
node is:

SYSTEM MODE | 25Mbps (12.5Mbps|8.33Mbps|6.25Mbps

O TAPE x|
TRAVEL SPEED |

vz s | s |

* WITH TPAE TRAVEL SPEED AT 25 Mbps BEING

ASSUMED TO BE 1" o




. node,

regarded as the standar
“limtation, and the 50
the standard r ecor di ng

-.common. between different
repetitions of the Speci a
pl ayback data can be recorded efficiently,
playback quality of the fast playback image for each fecording node
“inproved.. The above description of the second enbodi nent.
VTR . havrng four

-t he. nunber: of
t he speci al

. pase_of_a_drgrtal

' ONE DRUM ROTATION F ' G 8 A

Thi s shoul d not

| dE%EﬁBE
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110 nanmel y, the standard recording node, (1/2)x speed recor
speed recordi ng -node and (1/4) x- speed recordi ng node, sho
Thi s. however shoul d not  be taken-as a limtation, and siml
. be obtained with adigital VTR having two $ three-of the : _
" nodes. - The recordi ng nodes are hot Irntté o the four recording nooes
~described above. In-a digital signal recording device having a pIuraIrty of

" recordi‘ng nodes. |nclud|ng at 'l east -a standard recordrng mode and -

.transparent-recording a intra-frame or--field, inter-frame or. -freld :
coded digital videa si gnal ~and. recei ved in. the forntof transport packet s,
~and a digital. audio signal,. first, varrpus_header |nfornat|on s extracted
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fromthe |nput transport packets and the transm ssion rate [f E{p‘%
transport packets is identified.  Based on the result of.t . S'r.rcﬁﬁ"EET
‘rate identification, a recording node for ‘the digital si gn __Dggcﬂaﬁdﬂw w _
deviceis set. The intra-frame or -fiel'd 'coded digital vides_sigHar " s |
i ncluded .in the input .transport packets&dﬁ@tract ed fromthe transport
.-packets. The intra-frame or. -field coded digital vi deo si-gnal that -has L
" been extracted-is reconstructed and . transformed into special playback data. =
. Record-data is structured by a record data for mat generating - means, for-
~recording the |nput transport packet s and ‘speci al playback data at o
~ predefined posjti.o on t on the recording. medi um When the record '
~data to be recFS@on af@ﬁr ng medi um IS generat ed at the record data -

' for rrat gener at _ - . _
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neans, the nunber of repetttidns of the special playback dg ?ﬁ%@
"recorded on the recording mediumis ‘varied depending on the PJFM§Mﬁ§ﬂ§ET

. A recording nediumtravel speed control
- speed of the recording medium controls
.-nedluntaccordlng t-o .the recording node,

format generating nmeans so that record data-

Rl (XL 4 L
n

recor d' -n.g .......... _' l

al so controls the record data
.sent fromthe record data

“format generating neans is recorded |ntern1ttently in track units. .The .
-speci-al pl.ayback data can therefore be recorded efflglently |n any. of the

'“-recordlng nmodes, the Ilntted speC|aI

FIG. 12
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recordi ng area can be used effectively,

the playback data r
‘pl'ayback can be nmaxi mi.zed,

and the'playback picture quality
i nproved. Moreover, the saie track format is used in conmon
~ recordi ng nodes. Cbntrols perforned by @ecording syste

%Efiﬂﬁ\bkmNtraSﬂEET
Bht 10 Y10

ssseranirecensuranstnarsrnanua

'playback system can therefore be the sane  between the recording nmodes. . lt~~
“is therefore possible to subst anti-al'ly.reduce the size of the C|rCU|try .
. Wien.the recording format i's ‘generated, the speC|aI pl.ayback data recordlngf
-dreas are so positioned that special playback data wi Il be arranged al ong -
the scannlng traces scanned by the head at - a predeflned f.ast playback"

 ;speed for the s E;l mode. The record dat a format generatlng
means IS so conEFn ;I) Apem al

playback
g 4'1' '_ 1888YTES
‘f".BYTEs =
- . |HeaDER] ~ DATA
12 74 BYTES |
|1 iH2i #1 TRANSPORT PACKET
H1§ o wm
..... :......-........‘....-.......u.-.,-..--.-......l..-...-.....-..
H1i #1 H2i . #2
H1 #2
H1§- #2
1 76
| —_ AREA | 4x SPEED | 18 SPEED
~ |REcoRDING " ""AREA | . AREA
MODE _ B - :
T . 18
25Mbps - 6%; 10.9
S . 1 . 17 -
5Mbps | g5 233
— | & 165
o 83Mbes | 4416 | 36
. - - . - 8
1 625Mbps -_1033 - _138

UPPER LINE FAST PLAYBACK SPEED

LOWER LINE NUMBER OF SYNC BLOCKS OBTAINED -




data generated by the special playback data generating means
in the special playback data recording areas. Accordingly, ~plra
data rate during the: fast playback in the case of -the standr@atéggqégﬂ_ﬁg" __________
nmode can be raised, and the playback pi cture qual ity in thelltast plravbac —
can be inproved. Partlcularly, in the § ?rd recording node W|th ahlgh' B
.-'recordl ng rate, the-data anount of . Intra picture data.per frane is expected' R
to be larger than that for other recording node. That is, it i's.necessary - -
to set the pl ayback data rate during fast playback in-the case of the .~ =
standar d recordi ng node suffi ci ently high, as conpared with other record| ng:- .
nodes recordi ng node permtting an&hh‘ﬁr data-rate for recording. -

Accordingly, in the case of t St s d 3rerrd| ng he . ack
- p| cture qual ity can $'éBCODE %5 _ Fc'th pl 650
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- Tﬂ'o —F
180 —|
Tl
| 150 —|
VIDEO AO~AA : 18X SPEED PLAYBACK
- AREA : DATA RECORDING AREA '
B0 : 4X SPEED PLAYBACK
- DATA RECORDING AREA
. 558
.
AUDIO
'm AREA 0 -]
FARR
g*_._; i

B '_ TRACK FORMAT ”



“inproved by posi.tioning the fast playback data recording;are gbgggw
~scanning traces of the head during the fast = 112 playbackyjf I'n a
signal - recording device-having.a a plurality of recording mdgg.i S#uldANGIY

at | east a standard recording mode. andbéea éparent-recordrn ua-+nt%g;£ranp —
~or - field, or inter-frame or -field c d5 |g|tal vi deo ‘signal and - 'j _
_recerved inthe form of' transport packets, and a digital audi o signal, or a -

recordlng medi um. first, the transmssioen rate of the |nput transport o

__packets |s |dent|f|ed Based on - - .
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the result of the transnmission rate identification, a recor {frfg oo
the digital signal recording. device i's set. - The intra-frang fPLHQQMﬁNTSHEET
coded di gital video si gnal included in the input transport. packet sm@ MAY m _
extracted fromthe transport packets. The intra-frame or--rl@ﬂd COdee e -
digital 'video signal that has been extrpBy&Qis reconstructed ang '
‘transforned into special -pl ayback data. Record data is structured by a -
~record: data format generating neans, -for recording the i nput transport
.-packets and speci al -pl ayback data at predefined positions on tracks on.the - -
-~recordi ng medi um-_ ‘When the record data to be recorded on a recordrng '
mediumi s generated at.the record data format generating reans,  the -
" recording format of the speC|aI playback data to be recorded on the
recordrng nEdIUﬁ]IS - :
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varied dependi ng on the recordi ng node. The speci al playba, 1
‘therefore be recorded efficiently in-any of the recording mj é?iéﬁ#ﬁENTSHEET

linmited special pl ayback . data recording area can be used eff e!?r,;t%vfﬂﬁ Hﬂldﬁ .
pl'ayback data rate for the fast playbach49qﬂ)be maxi ni zed; §n [aF =Sk .
pl.ayback picture quality can be | nproved. By. positioning the speci al ST

" pl ayback.data on the scanning traces. scanned by the head at- a predefined *

- fast “pl ayback speed for each recordlng node, the special playback data can

- ‘be recorded’ eff|CIentIy f or -each recordi ng node, -the linmted special .

?;playback data areas can be utlllzed effectlvely, the playback data rate -

r;durlng fast playback can S - : EO g S
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113 be naxi i zed, .and the pl ayback picture quality can be iwaEPENCEﬂENTSHEET
-controlling the recordrng format generating neans so that, when t

- recording format is generated, the special pl-ayback data- s aDamngid'aﬁgnggﬁm
~the scannrng traces whi ch the head scanning the subcode areas—sFso=seanss

‘at a predefined fast pl ayback speed forﬁﬁag?)recordrng node, "t he rotary
head scans the subcode areas during the pl ayback, .and it is possrble o

. to obtain additional function * such as frndrng the start of an

it em of -musi ¢, using the si-gnal: recorded in the subcode area At the frne
- of generatron by means of t he: specral
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- playback data generatlng means using the input intra imge. fEﬁEPLAdEMENTSﬁEET
- special playback data is generated in the formof input tra'sportop§ m
~Wien the special playback data generated in'the formof trafjspest 2pa '

i S recorded on the recording medium -iit is transfornmed- intolsyne=block—

~format, like the input data, before red6rfib0y, so-that no circuit for .

'generatlng the transport packets is required in. perfornlng fast- playback'ate[

‘the digital signal pl ayback device, and-the circuit for transformng the -
~.sync bl ock formats into transport: packets for use in normal playback can be -
- used in comon, and the size of the circuit in a playback only device or -
- the like can be reduced. Were the data transmitted in the formof

-transport packets represer%edjby-++ﬁ94ﬂqaez ree,“up“d tons S recorded
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in a digital VIR represented by the SD standards, at the ti
the sync block formats at the record data generating neans,j
transport packets are used to produce five lines of sync b

BE:

W

transport packets can be transfornmed" ef&gzai?tly'to the sy
.In a digital ~signal playback device red

-speci al -
predet erm ned.

114 areas,  and having a plurality of

rdLIIELELT
tHMYm

oeK: “formats:

ng a recording medi um on mhlcn

pIayback data extracted fromrecord . data is .recorded repeatedly in
recordlng nmodes '

_'|nclud|ng a standard recordlng nnde
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the pl ayback signal during pl ayback. Based on the result d
- node -detection, the travel speed of the recordi ng nediumisg
“When fast playback is performed using a record medium havin

at ‘a travel speed 1/K tinmes that of the standard recording || _1he 1T o
speed of the record medi um i s so contr.pgl that the drive speed of "the -
“recording. nediumis set at a about {[err] N+1/2)}x -speed (where N i's. a

. positive integer, and 2*K?(hH1/2)[err]N¢K (Mrepresents the nunber- of -
repetitions of -the special playback data) is-satisfied).. As a result good-
fast playback can be realized using identical recording format" for”
~different recording . nodes.  Since the same recordlng format i s used, a

'si gnal -processor in t he playback systen1can be used in conmon between-_
.'dlfferent recordlng _ : . _
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nodes, 1eading to a substantial.-reduction in the size of t Y} HEPLNGEMENT SHEET
-~ Wth regard to the record nedium only the travel speed.confjrol i e .
perforned, and phase controt. is not:-perforned. . Accordingly} pde:

. the circuit of the servo system and the size of the circuibse=n=
nmechani cal system can be.reduced substapgi sby. In-a digital signal

~ playback device reproducing a recordi ng nmedirumon which special playback .
cdata extracted fromrecord data is recorded in predetermnm ned areas, and .
. having a plurality of recording nodes including a standard -recordi-ng node,. .
the recording node is detected froma playback signal during playback. -~ ...
Based on the result of - the recordi.ng node detection, the travel speed of .. .. -
‘recording nedium.is controlled. At this time, tracking is so S R
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controlled that the head scans a subcode area during fast pf qEqaE

- predeterm ned speed for the recording node, so that the rotjary hea _

the' subcode area during. fast playback, and it is therefore |pesgi b0k MAX 1998
‘additional .~ 115 function  such as finding the start of itiem-ek i
-using the signal recorded in the subco@@AH56a. - 116
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" WHAT IS CLAIMED I S:- 1. - A digital -signal recording devicg

plurality of recordi ng nodes . including at |east a standar
- -and transparent-recording a digital video signal which is
- -field, or inter-frame or -field coded-and input in the f

'A@EI\ENT SHEET
I recordj

‘packets, and a digital ‘audio signal , &d/@Schordlng ‘medi um - and conpr|5|ng

a transmission. rate identifying means for .identifying-a transmission rate-
of the input transport packets:; ‘a recordlng mode setting neans for. settlng

~a recording node for the digital signal. fecording device on the basis of a-

. result. of transnission.rate identification; a data extracting neans.for

extractlng the. |ntra frane or -fleld coded dlgltal vi deo si.gnal fromthe . ~
-transport _ = . . S - ' o
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'péck.et's_; a._s'peci al pl aybaek data generating neans for generft _ gﬁe E% —
‘playback data by reconstructing the intra-frame or - field :Jke A I%d ISHEET
- vjdeo signal, having been extracted by the-data extracting ;

" ‘record data for mat generating means:- for generating recordin

~that the input transport packets. and tRe APOci al pl ayback data are recorded
- at predefrned positions on tracks; .wherein when the record data is:

- generated by the record data fornat generating neans, ‘the. recordrng fornat
generating nmeans is so controlled that the nunber of repetitions of the

"specral pl ayback -dat a recorded on the recordrng nedrunrrs varred dependrng
_-on the recordrng nDde o :
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2. The digital signal recording device according to clai
when the recording format is generated, the recording for
means is. so controlled that.the speci al’ pl ayback- data is p
"-'scanni ng traces 117 which a head :scans at a fast playbac

: -%E#Mﬂ@EﬁENT SHEET'
gener $
'dakémﬁ ..... J.. g ........

‘standard recording node.. 3. . A di glta23sr1§@al recording device. haV| ng a _
plurality of recording m)des i ncl udi ng at least a standard recor di.ng node,

- and transparent-recordl ng a-di gltal vi.deo- S|gnal V\/mch |s |ntra frame or -
_-fleld-or inter-frame or -fleld Coded and . :
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inpUt in the formof . transport packets, and a digital audio s|
recordi ng medium. and conprising: a transnission rate identifyﬁ ﬁ%§ﬁ5ﬁ¥§PEET
identifying a-transmission rate of the input .transport ‘packefs a A¥ﬁ§@§m

- node ‘setting neans for setting a recor.di ng node for the dlgltapmslnnar

“recording device on the basis of a res@ft/ DO transmi ssion rate -
“identification; a data extracting means. for extracting theintra-frame or :
=field coded digital video signal:fromthe transport packets; a speC|aI

- playback data generating neans for. gener ating speci al. pl ayback data by
reconstructing the intra-frame or - field .coded digital video S|gnal
'}haV|ng been extracted by the-data: extractlng neans and _
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.a record data format generating neans for generating r ecor di[n &gé i

‘that the input transport packets and the special playback d t,gEé'%a %ﬁfg%gﬂ

at predefined. positions on tracks; wherein when the record .q&gelilé 'Yq,J.g-
..H.ﬁ!..,.f.h.f_._mt.-...'_:.'..__

- generated by the record data fornat gengﬁg}bgg-neans, the ré
. generating nmeans is so controlled that. &Y/ Petording format of the special .
- pl ayback data recorded on the recording nediumis varied depending on the .
- recording-node.  4:  The digital. signal recording device according to - : -
- claim3, "wherein, when the recording format is generated, the recording -

~format generating neans. is so controlled that-the - - . = S S
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118 speéci al playback data is positioned al ong scanning trace
scans at a fast playback speed for each recording node... §
‘. signal recording device according to claim 4',- wherein, when i he e MAYO %
~format is generated;. the recordlng for erating neans-i Dalg ‘contr-of+-ed- Al
t hat the speC|aI pl ayback: data i's. pos d al ong scanni ng traces Which a
~"head scanning a subcode area al so scans, 'at a fast playback speed for each-.

: recordlng nmode. 6. . The" dlgltal si gnal recordi ng devi ce according to claim.

-1 or- 3,  wherein the speC|aI pl ayback- data i s generated-in the form of
'transport packets L e S B
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7. The digifal._signal recordlng devi ce according to clai o
wherein, when sync block format. |s “genérated, two transport W WSHEET

used to formfive sync bl ocks. A dlgltal'5|gnal pl aybagk: devi
_reproduci.ng a recordi ng medi um on which speci al pl ayback d z?aé%(t r@g \M‘Yw

fromrecord data-is: recorded in" predet@ﬂh15€b areas repeatedly. a plurallty

- of times, -and having a pIurallty ‘of -recording nodes including a standard-

-recordlng nmode, conprising: a recordlng nmode det ecting neans  for detectlng
a recording node froma pl ayback 'si gnal ;- ‘and a recording ‘medi.umtravel
speed control -means for controlling the travel speed of.-the recording.
;nedlunlon the baS|s of .the result of detectlon of the recordlng node,

>N AREA| 4x speep | 18x SPEED
 |recoroNe™~~_ | AREA | AREA
© 2%5Mbps 4 | 18
STANDARD 62 - | = 1094
- 125Mbps- | 8 T |
12 | s34 | 1083
'833Mbps | 12 | 54
13 5073 1053
.625Mbps | w® | 12
/4 496 1048

- UPPER LINE : FAST PLAYBACK SPEED -
LOWER LINE : NUMBER OF SYNC BLOCKS OBTAINED



mherelh when the recordi ng nmedi um having been recorded at a '
‘1/K times the speed for the standard -recording nDde durlng fas
pl ayback, the recording mediumtravel speed control neans is qgmggﬂlﬁgﬂlxdﬁns

-------------

~that a driving . 119 speed for ‘the éér§$€E ﬁEdIUﬂ]IS setlbsthatantial T\
at. a {[err]K*(hH 1/ 2)}x speed (where N ' a positive |nteger ~and -
' 2*K*(hH1/2)[err]N¢K (Nldenotes the nunber - of repetltlons of each speC|a
.pl ayback ‘data) -is satisfied). .A digital signal playback device
' reprodUC|ng a recordlng ﬁEdIUﬂ]Oﬂ mhlch speC|aI playback dat a extracted
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' fr0n1fecofd-data.is recerded_in predeterm ned areas, énd haj'ﬁ%bf%d&MEﬁ*éﬁ&ET
of recording nodes includiing -a standard recordi ng node, conprisin
" recofdi ng node detecting nmeans for detectlng a recarding. nn;qmﬁéo ) & MAN EBB

~ playback signal; a recording. nedlun1tr§ée} eed. control mepns_for TR
~controlling the travel speed of the re g medium on the . basis of the -
result of detection of the recording node; and a tracking.control neans for-
control ling tracki ng such ‘that the head- scans a subcode area durlng fast
iplayback at a predeflned travel speed for the above recordlng mode.
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