| NPUT- OUT CIRCUIT RECORDI NG APPARATU iﬂg?
DI G'TAL™Y% GROUND OF THE | NVENTI ON The presen

transm ssion-receiving techni ques and recording- reprod.
for signals between 5 apparatuses, or nore in parti.cul gg
circuit, a recording apparatus and a reprodlcti on appaks
video signals, in which the digital information signal"
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and the received signgl 'fﬂﬁ@q£ﬂ5%F£$§ ”a
recor di ng- reproductlon appara us for ‘digrtal Video §?%%a =S |
for exanple, in JP- 15 A-1-258255 (U. S. Patent No. 5, 065, 259) Al so, a

| TUT Draft Rec. plél?éii’o r&fr.ﬂl ah\ll\fﬂ]l’#f &e 2 (Moving Picture Experts

G oup) is known as conpressing the video signal at
high efficiency. On the otr[k}per I;laéggn@ 1":4%%%1:21&9 reﬁyasg@grsty‘br king Draft is

known as a transm ssion standard for. the video signal and the audi o signal
conpressed by Miardsmission-receiving techniques and recording-

repfoduction techniques for signals between
5 apparatuses, or more in particular to an output
circuit, a recérding apparatus and a feproduction
apparatus for digital video signals, in which the
digital information signal for moving picfures,
programs or the like transmitted by transmission means
10 such as coéxial cable, optical cable, telephone channel
or satellite broadcast are received and the received
signals afe exchanged between apparatuses.
A'recording—reproduction'appafatus for
digitél video signals is disclosed, for example, in JP-
15 A-1-258255 (U.S. Patent No. 5,065,259). |
Also, a ITU-T Draft Rec. H.262 standard
called MPEG-2 (Moving Picture Experts Group) is known
as a scheme for digitally comp;essing the video signal
at high efficiency. On the other hand, a MPEG-2
20 Systems Working Draft is known as a transmission
standard for the video signal and the audio signal
compressed by MPEG-2.
The above-mentioned standards present a

technique for compressing a program and broadcasting it



The above-nentioned standards present a technique for conpressing a program
and br o¥dcastting it -2- digitally. The use of this conpression schene
with a high conpression ratio allows to broadcast four to eight tinmes nore
prograns than the conventional anal og broadcast in the same transm ssion
channel. As a 5 result, a dilgital satellite,service or the |ike service

call ed the Near Video On-Demand i.n which noving pictures of two hours are

broadcast repeatedly in 30- nminute shifts, for exanple, has already started
in the U S Sincigitapblygr dilze casmaf behis ceempsesdion hechiomelewi t Vi deo
On- Demand servi ce, t hroughout the day, however, there still is a demand for

vi deo- r ecor di ng I @PademRpresgien srahie 2 Elpwe e deraascast pfaybakRr at

bt oduci g o 17 HTGR GO 15T SRR ol o TSR LOR Laeales ray
nto an anal 0§ STHRICATECHE g e EAde T ivin aiaiieia BEVAR The
5 result, a digital satellite service or the like service
called the Near Video On-Demand in which moving
pictures of two hours are broadcast repeatedly in 30-
minute shifts, for example, has already startea in the
Ufs. Since all programs cannot be broadcast by the
10 .Near Video On-Demand service throughout the day,
however, there still is a demand for video-recording
broadcast signals and viewing programs by playback at
convenient times as in the prior art.

A method for recording and reproducing a

15 program digitally compressed and digitally broadcast
may include decompressing the received digital signal
and after converting it into an analog signal, |
recording it in the conventional analog VTR. The
conversion into an analog signal and video-recording by

20 analog VTR spoils the valuable high signal-to-noise
ratio of the digital signal.

JP-A-1-258255 discloses a technique for A/D
converting an analog video signal input and digitally
recording it after bit reduction. In the case of

25 digital broadcasting, however, a high-efficiency
digital compression is already employed, and therefore,

the decompression and digital recording of the signal



conversion into an anal og signal and video-recording by 20 anal og VIR
spoi | s 'tthe~ V&l uabl e high signal-to-noise ratio of the digital signal

JP- A- 1- 258255 di scl oses a technique for A/D converting an anal og vi deo
signal input and digitally recording it after bit reduction. In the case of
25 digital broadcasting, however, a high-efficiency digital conpression is
al ready enpl oyed, and therefore, the deconpression and digital recording of
t he signal -3- as diisclosed in the aforenentioned JP-A publication fails
to obtain a sufRSciSCIOHAG d&sithe afrramentionfd s A Qi catciem

hi gh-efficiency di,gital conpr.essor .used in broadcasting stations for
each VTR woul d [E24d 55 50 SPLaidag SHEELChents CouRLass 1os Fif ke d

the digitally b d t S [ ly. ' Q. t t ] d
VPEG st andar . O St site S, & HEEh-Lr AU Co1E Bl G
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Nevert hel ess. . aus hafn DrRdpAstTEs oot (ol el IAR WUMTH deas
' 5 to a great cost.
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It is desired to digitally record the
digitally broadcast signal directly. According to the
aforementioned MPEG standard, for example, a signal is
compressed and the compressed signal is transmitted as

10 packets in a transport stream format. Nevertheless,
any technique for recording the digital siénal thus
transmitted is not yet disclosed.

A digital signal recording apparatus for
recording a digitally compressed video signal on the

15 magnetic tape using a rotary head is disclosed in JP-A-
5-174496. Measures against recording signals of
different transmission rates and signals of different.
types are not taken into consideration by such an

apparatus.

20 SUMMARY OF THE INVENTION
An object of the present invention is to
provide an apparatus capable of efficiently recording
and reproducing signals compressed according to the
MPEG standard, for example, and transmitted.
25 Another object of the invention is to provide

a receiving apparatus and a recording-reproduction



transmtted is not yet disclosed. A digital signal recording apparatus for
recordifg a digitally conpressed video signal on the 15 magnetic tape using
a rotary head is disclosed in JP-A- 5-174496. Measures agai nst recording
signals of different transm ssion rates and signals of different types are
not taken into consideration by such an appgratus. 20 SUWARY OF THE

| NVENTI ON An obj ect of the present invention is to provide an apparatus

capabl e of efficiently recordi and, reproduci ng si,gnals co essed
ebording o t hARPRE LIS ot (08 b L PR ICaEh AR PP TeREE o5

Anot her object of_the invgntion Is_to provide a receiving apparatus and a
recording-repnmﬁRﬁ?%ﬁaC1 94915$$%§atus for digital broadcast and a
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difference in transyhssiofid@t&n0digital signal input-output circuit .
5 .which can meet any difference in transmission rate or
the format of the recording signal.

According to one aspect of the invention,
there is provided a digital video signal input-output
circuit for intermittently inputting and outputting é

10 digitally compressed video signal in packet format by a
clock signal of a predetermined frequency, wherein the
frequency of the clock signal is set to an integer
multiple of the rotational speed of the rotary head of
the recording-reproduction apparatus, the frame |

15 frequency or the field.frequency of the video signal.

According to another aspect of the invention,
there is provided an output circuit for applying a .
digital video signal to a data storage apparatus such
as a recording medium and intermittently outputting a

20 digitally compressed video signal in a packet form
including a time stamp, cbmpfising means for detecting
a clock reference from a digitally compressed video
signal containing the clock reference, means for
generating a clock signal in phase with the clock

25 reference detected, means for adding to the packet a
time stamp defined as information representing the

relative time of transmission of packets according to



the format of the recording signal. According to one aspect of the

i nventi'dn, t'Rere is provided a digital video signal input-output circuit

for intermttently inputting and outputting a 10 digitally conpressed video

signal in packet format by a clock signal of a predeterm ned frequency,

wherein the frequency of the clock signal i% set to an integer multiple of
h

the rotational speed of the rotary head of e recordi ng-reproduction

apparatus, the frame 15 frequency or the field frequency of the video
signal . Accordi npet clackt sdgnadpehusotyeneeatieds nandh meansr €ors provi ded an
output circuit for applying a digital video signal to a data storage
apparatus such estputsdivgdiengackétumfatde dieditaliancoppressed: vigep 20
digitally conpressed_video signal in a packet.  formincluding a time stanp,
conpri si ng nmeansigvaldwisdy: engimecsseRDr ebdeghihered®.a digital ly
conpressed video signal containing the clock reference, neans for
generating a clock signal AFROFAAR RPtﬁtﬁﬁg EPSEEG§53?BF€Feﬁgetg€tected,

means for adding to _the packet a.tine st defined _as information ..

epresent i ngot hePVEPELRRe EFRESoAS: PERVICEE 67 GPPREATEEs ‘S0csRaTT g
a digitally compressed video signal containing a clock
reference intermittently transmitted in packets having
a time stamp as an input signal by means of a rotary
head on a magnetic recording medium, comprising means

10 for generating a reference signal for controlling the
rotation of the rotary head in phase with the time
stamp and means for controlling the rotation of the
rotary head on the basis of the rotation control
reference signal.

15 According to a further aspect of the
invention, there is provided an apparatus for
reproducing a digitally compressed video signal
containing a clock reference as an input signal
recorded on a magnetic recording medium by a rotary

20 head in phase with the time stamp in a packet,
comprising means for reproducing the signal recorded, a
local oscillator, temporal adjust means for outputting
a packet signal reproduced in accordance with the time
stamp contained in the reproduced signal on the basis

25 of the output signal of the local oscillator, a circuit
for frequency-dividing the output signal of the local

oscillator, and means for controlling the rotation of



-5- the clock signal thus generated, and neans for outputtlng a packet of

t he dlgﬁiallf conpressed video signal with a tinme stanp added thereto.
According to still another aspect of the 5 invention, there is provided an
apparatus for recording a digitally conpressed video signal containing a
clock reference intermttently transmtted ign_packets having a tinme stanp
as an input signal by means of a rotary head on a magnetic recording

medi um conprising nmeans 10 for generating a reference signal for

control ling the ¥@ea¥Pbaryfhead aecardingaboi AhphauyePyFt f1gRd1t PhetBeanp
and neans for coptrollin g é otatlon of the rotary head on the basis of
the rotation contfBFuFRf ﬁgé %P%nﬁ%rcﬁ5 According to a further

t of th t de t f d
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signal recor ded g0,2: JRGACELGe1£GRL010N AECLATLDY: e%akyrgeeys%e' n phase

with the tinme stanp In I'sing nmeans for reproducing t

signal recordgd, c§n£9£ﬁéd°§ﬁ'EhétaiglﬁﬁﬂEQrébmﬁ?éﬁééd”?ﬁﬁﬁaioénBUtpUtt'“9
| generates a clock signal in phase with the clock
reference, thereby producing a clock signal in phase
with the digitally compressed signal. A time stamp
providing time information generated using this clock
10 signal is added to the signal packet, whereby a time
stamp in synchronization with the digitally compressed
signal can be added to the signal packet.
Further, a signal recording operation in
synchronization with a digital signal can be effected
15 by generating a rotation control reference signal in
phase with the time stamp added to the packet signal
and by controlling the rotation of the rotarvy head in‘
accordance with the reference signal.
Furthermore, in reproducing the signal
20 recorded this way, the reproduced signal is temporally
adjusted in accordance with the clock signal generated.
by a local oscillator, and the time interval of packet
signals thus can be éecurely restored. Also, the
rotation of the roﬁary head is controlled by use of the
25 particular clock signal, whereby the overage and
shortage between a reproduced signal and an output
signal is eliminated, thereby realizing a stable

reproduction of digital signals.



a packet signal reproduced in accordance with the tinme stanp contained in
t he reprfoducdd signal on the basis 25 of the output signal of the |ocal
oscillator, a circuit for frequency-dividing the output signal of the |ocal
oscillator, and neans for controlling the rotation of -6- the rotary
head according to the output signal of the frequency-dividing circuit. In
operation, an apparatus of the above- nentioned configuration detects the

clock reference 5 contained.in the. digit res ed. si gnal and
generates a clock signal cﬁuhb?ﬁs W‘t% ?#ee%tr raeqt 9RF pf the

|
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the digitally conpress S|gna e ad e signal pac rther,

a signal reCOfd'tf&cé&?e{@té&@;thﬁbéi’éﬁm%z@ﬁéOé‘c%ftﬁaﬁyﬁh@'&?éwfﬁ@é‘a| can
be effected 15 by generating a rotation control reference signal 1n

5 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing a digital
broadcast system and an analog broadcast system to
which the invention is applied.

Fig. 2 is a block diagram showing a program

10 distribution center acéording to an embodiment of the
invention.

Fig. 3 is a block diagram showing a
transmission processing device according to an
embodiment of the invention.

15 Fig. 4 is a block diagram showing a receiver
decoder according to an embodiment of the invention. |

Fig. 5 is a block diagram showing a receiver
decoder according to an embodiment of the invention.

Fig. 6 is a block diagram showing a VTR

20 according to an embodiment of the invention.

Fig. 7 shows signal waveforms according to
the invention.

Fig. 8 shows signal waveforms according to
the invention.

25 'Fig. 9 is a block diagram showing a time
stamp adder circuit according to an embodiment of the

invention.



phase with the tinme stanp added to the packet signal and by controlling the
rotati df of 'fhe rotary head in accordance with the reference signal.
Furthernore, in reproducing the signal 20 recorded this way, the reproduced
signal is tenporally adjusted in accordance with the clock signal generated
by a local oscillator, and the time interval of packet signals thus can be
securely restored. Also, the rotation of Th& rotary head is controlled by
use of the 25 particular clock signal, whereby the overage and shortage

bet ween a reproduced si gnagti and AP W14 abavSf Sithdl ¢ SERidd &by
realizing a stable reproduction of digital signals. -7- O her objects,

features and adwtg apeserwiidme present invention will becone apparent from
the foll ow ng description of enbodiments of the invention taken in
conjunction wi th the accorgignyillg ids aanibilgsck 53 gy Fdm RERSR Y | O\ éthpditécl
DRAWNGS Fig. 1 is a block diagramshowi ng a digital broadcast system and
an anal og broadadiusyin@encircuit according to an embodiment of the

5 invention.

Fig. 12 is a block diagram showing a clock
restoration circuit according to an embodiment of the
invention.

Fig. 13 is a block diagram showing a clock

10 generating circuit for the time stamp according to the
invention.

Fig. 14 is a bléck diagram showing a time
stamp adding scheme according to the invention.

Fig. 15 is a block diagram showing a

15 récording control scheme according to the invention.

Fig. 16 is a block diagram showing a
reproduction cbntrol scheme according to the invention.

Fig. 17 is a block diagram showing a receiver
decoder and a VTR according to the invention.

20 : Fig. 18 is a block diagram showing a
recording control scheme according to the invention.

Fig. 19 is a diagram showing the
configuration of a digital signal recording-
reproduction apparatus aqcording to another embodiment

25 of the invention.
Fig. 20 shows a recording pattern of a track.

Figs.21A and 21B are diagrams showing the

block structure of each area.



which the invention is applied. Fig. 2 is a block diagram show ng a program
10 di st'Fi but’¥on center according to an enbodi nent of the invention. Fig. 3
is a block diagram showing a transm ssion processing device according to an
enbodi nent of the invention. 15 Fig. 4 is a block diagram
showi ng a receiver decoder according to an enbodi nent of the invention.

Fig. 5is a block diagram showi ng a recei ve® e@ecoder according to an

enbodi ment of the invention. Fig. 6 is a block diagram showi ng a VIR 20

according to an enbodinentFﬂi the igngaig aﬁ”ghow1 %ogﬁesgggaét&@geggrns

according to the inventio 8 shows s gnal mave rns according to th
invention. 25 1p 1nform§t90n91 $12 bl ock dlagran1shomﬁng atine stanp
adder circuit according to an enbodi mnent of the invention. - 8-

Fig. 23 is a diagram showing the data
structure of a track in a data recording area 1007.

5 Fig. 24 is a diagram showing the structure of
ID data 1034 in a data recording area 1007.

Fig. 25 is a diagram showing the block
structure for recording the digitally compressed video
signal transmitted in packets in a data recording area .

10 1041.

Fig. 26 is a diagram showing the block
structure with the length of a packet 1071 set as 144
bytes.

Fig. 27 shows the structure of a packet 1071

15 in Fig. 25 or 26.

Fig. 28 is a diagram showing the
configuration of an input-output circuit 1107.

Fig. 29 shows the timings of an input-output
signal.

20 Fig. 30 is a diagram showing connections
between the digital signal recording-reproduction
apparatus shown in Fig. 19, a digital broadcast
recéiver and other digital signal recording-

reproduction apparatuses or the like.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS
A video distribution service using a

satellite according to an embodiment of the invention



Fig. 10 shows signal waveforns according to the invention. Fig. 11 is a

bl ock di‘agrarh showi ng a tenporal adjusting circuit according to an

enbodi ment of the 5 invention. Fig. 12 is a bl ock diagram showi ng a cl ock
restoration circuit according to an enbodi nent of the invention. Fig. 13 is
a bl ock diagram showing a clock 10 generatiqy circuit for the time stanp
according to the invention. Fig. 14 is a bl'ock diagramshowng a tine stanp
addi ng schene according to the invention. Fig. 15 is _a bl ock diagram

showi ng a 15 rec®tHl nge cépsewibed neiehcebearnget Bot Fegdi ndent IBnFigigl. 16

s a bl ock diagramsphowing a re rofuiéian control schege according.to t he
i nvention. Fig. 375F5CLeRFRRUBPLEYT ah? sHET FGRLCF eRePORFWREE 0FBPPAAE e VTR

according to the_inventign._ 20 . Fig. 18 is_a,block diagram
showi ng a record?Wﬁeﬁ%%t$§la%cﬂ%ﬁEaEﬁEBrﬁ?ﬂsgfo ?ﬁ%efﬁ$e#$i%npr9$§§m19 is a
0, a0 SO 20 S0 SOOLLM BLAPEE! ULty oL OB LAERE I rumera)
5 35 a current broadcasting station, numeral 36 a
transmitter, numeral 40 an artificial satellite for
diétributing signals, numeral 50 a subscriber
household, numeral 51 a receiver, numeral 52 a receiver
decoder, numeral 53 a VTR, numeral 54 a ?V receiver,
10 numeral 55 a telephone set, and numeral 56 a receiver.
The video distribution service is carried out
by an operator managing tﬁé operation center 20. The
operator signs a contract with the software supplier 10
and causes the required software to be supplied from
15 the software supplier 10 to the program distribution
center 30. According to the embodiment showﬁ in Fig.
l, only one supplier 10 is shown. .Normally, however,.a
plurality of software suppliers are engaged in
supplying software.
20 The program distribution center 30 transmits
a radio wave toward the satellite 40 by means of the
transmitter 31 installed in the center 30. The
satellite 40 receives the radio wave and retransmits it
toward the subscriber 50. The radio wave thus
25 transmitted is received by the receiver 51. According
to the embodiment shown in Fig. 1, only one subscriber
50 is shown. Actually, however, a plurality of

subscribers exist.



25 of the invention. Fig. 20 shows a recording pattern of a track. Figs.21A
and 21B-are ‘di agrans showi ng the bl ock structure of each area. -9- Fig.
22 is a diagram showi ng the structure of ID information 1021. Fig. 23 is a
di agram showi ng the data structure of a track in a data recording area
1007. 5 Fig. 24 is a diagran1shgﬂqng the structure of ID data
1034 in a data recording area 1007. Fig. 2 s a di agram showi ng t he bl.ock
structure for recording the digitally conpressed video signhal transmtted
in packets in a data recormtiengadlien whHyel FeEkceiRiefl RO tihe aetiedgyreamSlhdve ng
the block structure with the Iength of a packet 1071 set as 144 bytes. Fig.
27 shows the stapplired dfo dhmciesteintn] decdderizR, 2drtlas safgyass ¢§ a

di agram show ng t he
a predetermined channel is selected by the receiver

decoder 52. The software thus selected is recorded in

5 the VTR 53 as required. The signal recorded in the VTR
53 and reproduced at the desired time is returned to
the receiver decoder 52, restored into the original
video signal, and applied to the TV receiver 54. 1In
the case where the subscriber desires to watch the

10 program without recording, the original video signal is
restored without the VIR 53 and applied to the TV
receiver 54.

The subscriber may request a desired software
from the operation center 20 by way of the telephone

15 55. Also, the operation center 20 can survey the
receiving and viewing conditions of the subscriber 50
through the telephone channel from the receiver decoder
52 and charge the subscriber 50 in accordance with the
viewing conditions.

20 Further, the radio wave transmitted from the
current broadcast station 35 by the transmitter 36 is
received by the receiver 56 and the received signal is
input and recorded in the VIR 53. The signal
reproduced in the VTR 53 may be applied to the TV

25 receiver 54 to view the program. 1In the case where the
VTR 53 is not réquired to record the program, the

signal from the receiver 56 is of course applied to the



configuration of an input-output circuit 1107. Fig. 29 shows the tim ngs of
an i npur-out’put signal. 20 Fig. 30 is a diagram show ng
connections between the digital signal recording-reproduction apparatus
shown in Fig. 19, a digital broadcast receiver and other digital signal
recordi ng- reproduction apparatuses or the |like. 25 DESCRI PTION OF THE
PREFERRED EMBODI MENTS A video distributi onldervice using a satellite
according to an enbodi ment of the invention 10 - will be described with

reference to Figy ]rec_lél\}:érg 54l.arfd rﬁi@%é@#@rﬁ'b&@r%&écﬂ%ﬁ&@ly
software supplier, numeral 20 an operation center, nuneral 30 a program

di stribution center, nunemrdlg.32 4dst FaBIBAK alagmrsaio“ﬁ@ thet Wrictam
br oadcasti ng station, nuneral 36 a transmtter, nunmeral 40 an artificial

satellite for didststiribitrigrsigprtdey; Jurercadrdibha tsulest renimyd interse hioh d,
numeral 51 a receiver, nunmeral 52 a receiver decoder, nuneral 53 a VIR
nuneral 54 a Tvded@dilerIn Fig. 2, numeral 100 designates input means
5 for software sent from the software supplier 10,
numeral 101 input means for a control signal for the
program or the like sent from the ope:ation center 20,
numeral 115 a supply unit for a storage medium,
numerals 160 to 163 storage media, numerals'170 to 173
10 bit compressors, numeral 180 a transmission processing.
dévice[ numeral 190 a program controller, and numeral
191 a program guide generator.
The emboaiment shown in Fig. 2 represents the
case in which software is sent from the software
15 supplier 10 in a storage medium. In this case, the
terminal 100 acts only as a window for receiving the
storage medium by the program distribution center 30.
The storage medium thus received is stored in a storage
medium supply unit 115 on the one hand and is supplied
20 to the storage media 160 to 163 under the control of
the program controller 190. The signals reproduced at
the storage media 160 to 163 are applied respectively
to the bit compressors 170 to 173, where they are bit-
compressed according to the MPEG-2 standard or the
25 1ike. The output signal of the compressors 170 to 173
is applied to the transmission processing device 180.
Also, a control signal for the program issued

or the like is applied from the operation center 20



10 nuneral 55 a tel ephone set, and nuneral 56 a receiver. The video
distribttion’service is carried out ‘by an operator nmanagi ng the operation
center 20. The operator signs a contract with the software supplier 10 and
causes the required software to be supplied from 15 the software supplier
10 to the programdistribution center 30. According to the enbodi nent shown
in Fig. 1, only one supplier 10 is showm.- N mally, however, a plurality of
sof tware suppliers are engaged in supplying softmare 20 The

di i but 30 dth |1
h0”by meane of (HECIERAE  Brosh Tetart ' B OE HearReR sty fitfalffe

40 recei ves the ]'Z%sil O HRY %&gt méné %f‘o% ¥‘f§1‘i‘ai .hf'r&'d ﬁﬁé :.96 The

radi o wave t hus transmi IS recelve ecel ver Ing to

the enmbodi ment skgperdinés919d, 1Q”Aﬂpﬁ€d5é$’3@ﬁéb§fo§9gésméé‘9m sffﬁﬁa Iy,
however, a plurality of subscribers exist. he radi 0 wave recel ved by
the receiver 51 wsi@ppLs Ldche éf@ré@é%d@iadﬁs@d\% &3 amd the software of
5 transmission processing device 180. In accordance with
this.control signal, as described above, the storage
medium in the storage medium supply unit 115 is
supplied to the storage media 160 to 163 theréby to
control the reproduction, termination, etc. of the
10 software of the stbrage media 160 to 163.
Further, the guide information for the
program distributed to the subscriber 50 from the
program distribution center 30 is generated in the
program guide generator 191 in accordance with the
15 information from the program controller 190, and
applied to the transmission processing device 180. The
transmission processing device 180 processes signals
for transmission in accordance with, for example, the
MPEG transmission standard described above. The signal
20 thus processed for transmission is applied to the
transmitter 31 and transmitted toward the satellite 40
from the transmitter 31.
Fig. 3 is a block diagram showing an example
of the signal processing operation in the transmission
25 processing device 180. In Fig. 3, numerals 170a to
173a, 190a, 191a designate input terminals, numerals

170b to 173b, 3la output terminals, numerals 181 to 184



a predeterm ned channel is selected by the receiver decoder 52. The
softwaré thud selected is recorded in 5 the VIR 53 as required. The
signal recorded in the VIR 53 and reproduced at the desired tine is
returned to the receiver decoder 52, restored into the original video
signal, and applied to the TV receiver 54. |In the case where the subscri ber
desires to watch the 10 program wi t hout re ding, the original video
signal is restored without the VIR 53 and applied to the TV receiver 54.

The subscriber nayctestess, andiesrdPdl §9f 4 veirefa0vishen opel eipexeent er 20
by way of the tel ephone 15 55. Also, the operation center 20 can survey the

recei ving and vimumenaloh8ftamnsrodr t bersedsion beodéOafldeoygand heunetrabhone
channel fromthe receiver decoder 52 and charge the subscriber 50 in
accordance with 18%¢& ¥imodulatendi ti ons. 20 Further, the radio
wave transmtted fromthe current broadcast station 35 by the transmtter
36 is received by the recelvdii®e Indhaesimral s cfradn gt PEtinput and

ESECAPRIL e TGN T ME RS R - YR
53 i's not rEQUir€£E$fhé §°{9oéh€op{?9éa€% éﬂg encryptors 181 to 184,
respectively. The encryptors 181 to 184 encrypt the
supplied programs as required. This encryption may be
effected only on the video signal or the audio signal,
10 or on both the video signal and the audio signal. The
signal thus encrypted is applied to a time-division
multiplexer 185. The terminal 190a is an input
terminal for the signals from the program controller
190. The viewing right control signal (i.e. video and
15 audio entitlement control message) for each program is
applied through the terminal 190a to the time-divisioq
multiplexer 185. This signal includes a signal
indicating whether a particular subscriber has the
viewing right for the signal broadcast. Further, the
20 time-division multiplexer 185 is supplied with program
guide information from a program guide generator 191
through the input terminal 191a. Each signal is
packeted in a predetermined format and compressed and
multiplexed temporally. According to this embodiment,
25 the viewing right control signal and the program Quide
information are shown without an encryptor. These

signals, however, may also be encrypted.



si gnal fron1the receiver 56 is of course applied to the - 12 - TV

recei vet* 54 #nd the programcan be viewed directly. Fig. 2 is a block

di agram showi ng the programdi stribution center 30 according to an

enbodi ment in detail. In Fig. 2, numeral 100 designates input neans 5 for
software sent fromthe software supplier 10, nuneral 101 input neans for a
control signal for the programor the like sgnt fromthe operation center
20, nuneral 115 a supply unit for a storage nmedium nunerals 160 to 163
storage nedia, nunerals 170 to 173 10 bit_conpressors, nuneral 180 a
transni ssi on processing detiPeerak@ngPRFraboln %¥%@Fhﬁ$c%ﬂ¥r%@?@rpraﬂﬁam

repr eaeni s t he cL8coPRESRCHICOREharBe) CoTBERatr bibfhe SB1FvdPeths suppl i er
w ndow f or 1 cel VERRPTRE-ERoPeEe héa?ﬁlh?%stsﬁé”g”%?a%?ﬁreﬁr PBBYF R o8t or
T St 7 o O B0 A cind SEES T AR
5 the program input from the bit compressor 171 in the
rangé of 2 to 6 Mbps, for eXample. According to this
information, the time-division multiplexer 185 controls
the bit rate of the bit compressors 170 to 173. The
time-division multiplexer 185 applies a control signal

10 to the bit compressors 170 to 173 through the output
terminals 170b to 173b. As a result, the bit rate of
each program is controlled in such a way that the
signal rate after time-division multiplexing is less
than a predetermined wvalue.

15 The output signal of the time-division '
multiplexer 185 is applied to the error correction code
adder 186. In the case under consideration, an error
correction code is added for correcting the
transmission error caused by the noise in a satellite

20 channel shown in Fig. 1, a CATV channel not shown or a
telephone line. The output signal of the error
correction coder is applied to the modulator 187, and
in the case of the embodiment shown in Fig. 3, the
programs of four channels are modulated on a single

25 carrier thereby constituting a single transmission
channel. The signai modulated on the single carrier is
sent toward the transmitter 31 through the terminal

31la.



20 to the storage nedia 160 to 163 under the control of the program
controll’er 190. The signals reproduced at the storage nedia 160 to 163 are
applied respectively to the bit conpressors 170 to 173, where they are bit-
conpressed according to the MPEG 2 standard or the 25 |ike. The out put
signal of the conpressors 170 to 173 is apglgd ed to the transmi ssion
processi ng device 180. Also, a control signal for the programissued or the
like is applied fromthe operation center 20 - 13 - through the input
means 101 to the program @drtthaxghe they@mbred mardy rsiawns siie Right rohas gnal
fromthe program controller 190 js applied to the storage nmedi um su

unit 115, the s%%étr%?ﬁ% MRiid s Fhakd thie "9‘”5}9%{?@#’5@? RFU %g

device 180. In cardance with.this cantrol si.gnal. as described above, the
storage medi um i9FHHRE QI%Oracgaep R édperﬁf)?’ tgoidl% ROTRHT 1 SPID the
oo age o SRR TR LRSI gl W SPGBy drat 1ot on
gui de informali o drsddige media. .
According to the embodiment shown in Fig. 2,
signals for a single transmission channel are
processed. Instead, signals for a plurality of
transmission channels can be sent by providing a
10 plurality of combinations of the storage media 160 to
163, the bit compressors 170 to 173 and the
transmission processing device 180.
The transmission channel is defined as a
signal moduiated on a single carrier by time-division
15 multiplexing a plurality of programs.as described
above. Each of a plurality of programs is referred to
simply as a channel. :
Fig. 4 shows a specific example of the
configuration of a receiver decoder at the subscriber
20 household 50 (Fig. 1). In Fig. 4, numeral 200 |
designates an input terminal for a signal from the
receiver 51, numeral 201 an input-output terminal for a
signal for requesting a software from the operation
center or a signal for exchanging the signal for
25 determining the receiving conditions of a fee-charging
broadcast, numeral 202 an output terminal for a signal

restored, numeral 203 an input-output terminal for a



programdistributed to the subscriber 50 fromthe programdistribution
center ‘30 is'*generated in the program gui de generator 191 in accordance

with the 15 information fromthe programcontroller

190, and applied to

the transm ssion processing device 180. The transm ssion processing device
180 processes signals for transm ssion in accordance with, for exanple,

MPEG transmi ssi on standard descri bed above.l?Ttre signal 20
for transmssion is applied to the transmtter 31 and transmtted toward

t he

t hus processed

the satellite 40s{gman t&RchdRgediwieh e VIR, sSuhéral BESkasli pghaen show ng

an exanpl e of the signal processing operation in the transm ssion 25
processi ng devi cgedifinal nfér 0o Sigmalrefrdm dhdaréceiven, 54 9owd Sila
designate input termnals, nunerals 170b to 173b, 3la output term nals,
nuneral s 181 to EBf. 1, -nirMeraknZ@p drshenumunerdBR220 tameexdror si on
mul tiplexer, numeral 186 an error correction code adder, and nuneral 187 a
modul ator. | n FigPrupecthen s¢ireytt f rdif tdeoppgram dividing circuit,

5

10

15

20

25

numeral 240 a change-over circuit, numeral 250 a
decryption circuit, numeral 260 a decoding circuit for
bit expansion, numeral 270 a signai_output processing
circuit, numeral 280 a control circuit, and numeral 290
an interface circuit.

The receiver 51 that has received a signal
from the satellite 40 applies the received signél to
the tuner 210 through the terminal 200. The tuner 210
selects from among the recéived signals the signal of a
desired transmission channel in accordance with the
control signal from the control circuit 280, and
demodulates the signal modulated by'thé modulator 187J
and applies the demodulated signal to the error
correction éircuit 220. The error correction circuit
220 corrects any error occurred mainly in the channel
in accordance with the error correction code added by
the error correction code adder 186 (Fig. 3). Thé
signal the error of which has been corrected is applied
to the program dividing circuit 230. The program
dividing circuit 230 selects and outputs a desired
program in accordance.with the control signal from the
control circuit 280 from a plurality of programs time-
division multiplexed by the time-division multiplexer

185 on a single transmission channel.



5 conpressors 170a to 173 are applied through the input termnals 170a to
173a to‘the éncryptors 181 to 184, respectively. The encryptors 181 to 184
encrypt the supplied prograns as required. This encryption nmay be effected
only on the video signal or the audio signal, 10 or on both the video
signal and the audio signal. The signal thus encrypted is applied to a
time-division nultiplexer 185. The term mall8gva is an I nput termnal for
the signals fromthe programcontroller 190. The viewing right contro

signal (i.e. video and 15 phelisuwhit tdEfRdl sONENS| pregeagedividiggch

programis applied through the termnal 190a to the tine-division

mul ti pl exer 185.ciheeiti @l is nappllibsd atsignal changeadvey abhechbt 240

particul ar subscriber has the viewing right for the signal broadcast.

Further, the 20 angdetlevintenfacet¢hrexit 236, i andufprtherwihhopghgthe

gui de information fron1ﬂ Erogran1guide generator 191 through the input
a

terninal 191a. E%%ﬁ?%?@ 03 stpakRet ¥ERI 73 a pFRBeVERn? heBeFerdat thAd
Vi owi ng 11 gntS conivbFaEi Bh) SEReR et CET cFOTERtR" | 3RS, et PORYER R shown
without an encryplof; (INgsg; SLMALS chQVENEL e IBY 8122008 286" ¥RESSen
the terminal 203 in the same format as the input bit
stream. The output signal of the interface circuit 290
is applied to the change-over circuit 240. The change-
10 over circuit 240 selects and outputs a signal from the
program dividing circuit 230 when restoring the
received signal and selects and outputs a signal from
the interface circuit 290 when selecting and outputting
a reproduced output signal of the VTR 53, in agcordance
15 with the control signal from the control circuit 280.
The output signal of the change-over circui;
240 is applied to the decryption circuit 250. The
decryption circuit 250 decrypts the signal encrypted by
the encryptors 181 to 184 (Fig. 3). The signal decoded
20 from the code produced by the decryption circuit 250 is
applied to the decoding circﬁit 260, where the bits
compressed at the bit compréssdrs 160 to 163 are
decoded and decompressed.
The bit-decompressed signal from the decoding
%5 circuit 260 is applied to the output processing circuit
270 as a component signal containing a luminance signal

and two color difference signals. The two color



- 15 - The rate control information for each programis applied through the
termnal” 1904. This is the information for bit-conpressing the program

i nput fromthe bit conpressor 170 in the range of 4 to 8 Mips, and 5 the
programinput fromthe bit conpressor 171 in the range of 2 to 6 Mips, for
exanpl e. According to this information, the tinme-division nmultiplexer 185
controls the bit rate of the bit conpressor¥? 170 to 173. The time-di vision
mul ti pl exer 185 applies a control signal 10 to the bit conpressors 170 to

173 through the Qufpuieh86Nsighsld 7Q8pi Ped/88- tHE ButSSH! brobBgshhly rate of
each programis controlled in such a way that the signal rate after

tinme-division mieireheyi PP0i sreessbijbafed pbegaberatied modutatibn and
The output signal of the time-division nultiplexer 185 is applied to the

error correctionthosecanderté@6inta ahearaterucHeomtnascdesaghah, ao error
correction code is added for correcting the transm ssion error caused by
the noise in a sthat|the ootphbnprdcedsingi AiFcYit1278 ordfuckanhbe not

shown or a tel ephone_line. The, output signal of the_error .
5 'resulting carrier chrominance signal and the luminance

signal. The output signal is épplied through the
terminal 202 to the TV receiver 54. Just in case the
. TV receivers 54 has only a composite input terminal,
the output processing circuit 270 may produce a

10 composite signal by adding the luminance signal and the
carrier chrominance signal. Further, both a signal
cpntaining the luminance signal and the carrier
chrominance signal and a composite signal may be
produced.

15 Also, the signal applied from the receiver 56
through the input terminal 205 is recorded in the VTR:
53 as required, and a reproduced signal is applied to a
TV image pick-up device 54. When the signal from the
receiver 56 is not recorded in the VTR 53, on the other

20 hand, the input signal or an equivalent signal is
applied to the TV receiver 54. In the embodiment shown
in Fig. 4, the signal not yet decrypted is recorded in
the VTR 53, and therefore the signal is not necessarily
decrypted at the time of recording in the VTR 53. The

25 subscriber thus can record free of charge and can be
charged each time of playback.

Fig. 5 shows another specific example of the

receiver decoder shown in Fig. 1 according to an



correction coder is applied to the nodulator 187, and in the case of the
embodi ment sHown in Fig. 3, the prograns of four channels are nodul ated on
a single 25 carrier thereby constituting a single transm ssion channel. The
signal nodul ated on the single carrier is sent toward the transmtter 31
t hrough the term nal 3la. - 16 - Although the enbodi nent shown in Fig. 2
has four storage media so that the transm sx0 oh processi ng device 180 can
be supplied with four prograns, nore progranms can be tine-division
mul ti pl exed by u . re or.age | a, ok dj e odi nent
shown in Fig. 2,3§?§%%$%H?orT§ésF tf@ﬂgggﬁgﬁfggi%ﬁag%%%§e§HaFg prdtessed.
| nstead, si gnal sy oty 8 PLULakEE Y1 g1 591 PHe CBABOG! RefiBNoBOrSEN 4 DY
providing a 10 Svura i?y g? con%}%%t%%%géofﬁfhe gtorage n%ﬁ?a°160 ?o %63,
the bit conpressgrs d€8igRaddd BPUIthBeshinans8tepbRBe PhIRESS18Jade¥hee 180.
The transm ssion channel is defined as a

corresponding parts respectively and will not be

5 described in detail.

According to the embodiment shown in Fig.S5,
the change-over circuit 240 is located behind the
decryption circuit 250 as compared with the embodiment
shown in Fig.4. Specifically, the output signal of the

10 decryption circuit 250 is applied to the VTR 53 and the
change-over circuit 240, and the output signal of the
VIR 53 to the change-over circuit 240. The output
signal of the change-over circuit 240 is applied to the
decoding circuit 260.

15 The embodiment shown in Fig.5 concerns the
case of recording a signal decrypted at the decryption
circuit 250. 1In this case, the decrypted signal is
recorded in the VTR 53. Therefore, the subscriber is
charged for decryption at recording, and can playback

20 .without being charged.

Although the decryption circuit 250 is
arranged behind the program'dividing circuit 230 in the
embodiment shown in Fig. 5, the program dividing
operation may be performed after decryption.

25 Fig. 6 is a block diagram showing a VTR 53
according to an embodiment. In Fig. 6, numeral 300

designates an input-output terminal for a signal from



signal nodul ated on a single carrier by time-division 15 nultiplexing a
plurality of ’prograns as described above. Each of a plurality of prograns
is referred to sinply as a channel. Fig. 4 shows a specific exanple of the
configuration of a receiver decoder at the subscriber 20 household 50 (Fig.
1). In Fig. 4, nuneral 200 designates an input termnal for a signal from
the receiver 51, nuneral 201 an input-outpwlterminal for a signal for
requesting a software fromthe operation center or a signal for exchangi ng

the signal for 2ghdeteeditbpydbbedeecsVvsRewAORdl Figns10f nambeaichargang
broadcast, nuneral 202 an output termnal for a signal restored, nuneral
203 an i nput - out pnputetermbhal ofor a sighdl- fsbgnaheexebabhged B6t shblva VIR
nuneral 205 an input termnal for a signal fromthe receiver 56 shown in
Fig. 1, numeral 200FagtuhernumenaiaB0328naqubpndr tesminali bhereofuit, 230 a
programdividing circuit, 5 nuneral 240 a change-over circuit, nuneral 250
a decryption cirBuRerahusfpapnosnterfaesdrhgceiEeurimespl 311 a parity

5 adder circuit, numeral 312 a modulation circuit,
numeral 320 a tape transport system, numeral 330 a
demodulation circuit, numeral 331 an error correction
circuit, numeral 340 an analog video signal recording -
circuit, numeral 350 an analog video signal

10 reproduction circuiﬁ, numeral 360 an analog audio
signal recording circuit, and numeral 370 an analog
audio signal reproduction circuit.

The signal applied through the input terminal
300 is applied to the parity adder circuit 311 through.

15 the interface circuit 305. The parity adder circuit
311 is for adding a parity code for correcting any .
error which may occur in the tape transport system 326.
The output signal from the parity adder circuit 311 is
applied to the modulation circuit 312. The modulation

20 circuit 312 modulates the digital signal into a form
suitable for the tape transport system 320. Such
schemes as NRZ, NRZI, 8-10 conversion, MFM, M2, etc.
are known for modulation. The modulated signal is
applied to the tape transport system 320 and recorded

25 1in the magnetic tape 1.

At playback, the reproduced signal is applied

to the demodulation circuit 330 where it is modulated



bi t expan5|on nuneral 270 a signal output processing circuit, numeral 280
a control cifcuit, and numeral 290 an interface circuit. 10 The
recei ver 51 that has received a signal fromthe satellite 40 applies the
received signal to the tuner 210 through the term nal 200. The tuner 210
sel ects fromanong the received signals the_ signal of a desired

transm ssion channel in accordance with tﬁeziS"control signal fromthe
control circuit 280, and denodul ates the signal nodul ated by the nodul at or
187 and appli es tihecdemespoatiedcs gizh thet meoderladi omoriectiidn 3di2r.c uiThe?20.
The error correction circuit 220 corrects any error occurred mainly in the
channel 20 in acevtpatcsignel ofie ther demoduladtioon ciadaisddd® By the error
correction code adder, 186 (Fig. 3). The signal the error of which has been
corrected i s appPredieg FﬁetbﬁogFaﬁdeﬁﬁaﬁﬁﬁl@mrGGFF“23033iheWFﬁ6§ré@W

dividing circuit 230 seh_lfl s _and_outputs a d S|red 25 progran1|n accordance
with the control $FQnal anFP hays: PGCUTES FF@Fl&rﬁpﬁ ity of

prograns times diyisignyayl (iplexed bud b oL Y §Ploolld O

a single transn1§
added at ;he parity adder circuit 311. The output

signal of the error correction circuit 331 is applied
to the interface circuit 305, and after being converted
into a signal in the same form as the signal input from
10 the input terminal 300, is output from the terminal
300. The signal output from the terminal 300 is
applied to the receiver decoder 52 shown in Fig. 1.
As seen from the embodiment of Fig.6, the VTR
53 requires therein none of the bit compressoré 170 to
15 173 shown in Fig.é, and therefore a digital signal VTR
small in circuit size can be realized. Also, no bit
compressor is required in each VTR, but only at the
program disfribution center 30. Therefore, although
the center ihcreases in circuit size and cost, a high-
20 performance bit compressor can be used, and the
resulting higherlrelative bit compression ratio reduces
the data rate of the digital signal transmitted.
Consequently, the VTR 53 used by the subscriber can be
improved in quality, reduced in cost and can record for
25 a longer time.
An analog signal is applied through the

terminal 302 from the receiver 56 to the analog video



- 18 - The output signal of the programdividing circuit 230 is applied to
t he chaﬁge oVer circuit 240 and the interface circuit 290, and further
through the term nal 203 to the VIR 53. The VIR 53 records the 5 digital

bit stream applied thereto, and at pl ayback, applies a signal to the
interface circuit 290 through the term nal 533 in the sane format as the

I nput bit stream The output signal of the terface circuit 290 is applied
to the change-over circuit 240. The change- 10 over circuit 240 selects and.
out puts a signal sfigamlt recptrddhgmcdireuditn@40i aewd th23@naley aedhieri ng the
recei ved signal and selects and outputs a signal fromthe interface circuit
290 when sel ecti sgoand cecpedinggcdrceptodéded whenesutthel ghighadf itshe VTR 53,
in accordance 15 with the control signal fromthe control C|rcuit 280. The
out put si gnal ofPFﬁ§e§ﬁ§ﬁgéC§@§ﬁ1@Hr§9lﬁhE4UH§sS&§§ﬂﬁ§@ t § skandasdypri on

CLLou L 200, T e O e S Bo0 OBl e S, on yaLed b
produced by, Lhe esnigleon &l peu' 250! 2Pkl Lo s doseding sypeu
The tape transport system 320 records the signal in
accordance with respective formats as in the
conventional VTR.
At playback, the signal reproduced at the

10 tape transport sfstem 320 is applied to the analog
video signal reproduction circuit 350 and the analog
audio'signal reproduction circuit 370 which process the
reproduced signal in a manner corresponding to the
analog video signal recoraing circuit 340 and the

15 analog audio signal recording circuit 360,
respectively. The reproduced signal is applied
appropriately to thé TV receiver 54 shown in Fig. 1
through the output terminal 303. As a result, the
digital broadcast and the conventional analog broadcast

20 can be recprded using the same tape transport system.

Fig. 7 is a model diagram showing an example

signal (or an output signal from the output terminal
3la shown in Fig. 3) output from the transmitter 31.
The embodiment of Fig.7 shows the case in which four

25 programs are transmitted through a single transmission
channel according to the embodiment shown in Fig. 2.

Also, the embodiment concerns the case in which there



decoded. and deconpressed. The bit-deconpressed signal fromthe decodi ng 25
circuit’260 i"s applied to the output processing circuit 270 as a conponent
signal containing a |um nance signal and two color difference signals. The
two col or - 19 - difference signals applied to the output processing
circuit 270 are subjected to quadrature nodul ati on and thus converted into
a carrier chroninance signal, so that the o##put processing circuit 270
produces the 5 resulting carrier chrom nance signal and the | um nance

signal . The out pateShOfahbes APBEI £@ahbm@deNohhenkanal Bal170280t gnihe TH
receiver 54. Just in case the TV receivers 54 has only a conposite input

termnal, the ourpgt PyovVEsSVRY VBrandt vi78estignateduided $0gAalBosift e
signal by adding the |um nance signal and the carrier chrom nance signal
Further, both a fognabrognamsni AY,t A2, | Ak nAdceudignalignalist Bercfiourer
chrom nance signal and a conposite signal may be produced. 15

Al so, the signal Papgraed. f PEnft Aégnatergpresgnting program guide

5 information, and VECM, AECM a control signal
representing the viewing rights. Each of these signals
is a signal constituting a packet.

In the embodiment shown in Fig.2, the four
programs generally have different transmission rates.
10 From the instantaneous point of view, the data amount
is increased or decreased. In order to efficiently
control this variation, each information is packeted
and time-division multiplexed as shown in Fig. 7.
Details of the signal in the packet are described in
15 the transmission standards referred to above. Though
not shown in detail in the model diagram of Fig. 7, the
signal in each packet is encrypted by the encryptors
181 to 184 as required as explained with reference to
Fig. 3. Also, the error correction code adder 186 adds
20 an error correction code and the time-division
multiplexer 185 header information such as a
synchronization signal.
In the embodiments shown in Figs. 4 and 5,
signals designated by (1) to (n) in Fig. 7 are supplied
25 through the terminal 200, and a signal for one of the
transmission channels is selected at the tuner 210. In

the case under consideration, the signal of Fig.7(1) is



through the input termnal 205 is recorded in the VIR 53 as required, and a
reproduced sfgnal is applied to a TV image pick-up device 54. Wen the
signal fromthe receiver 56 is not recorded in the VIR 53, on the other 20
hand, the input signal or an equivalent signal is applied to the TV
receiver 54. In the enbodi nrent shown in Fig. 4, the signal not yet
decrypted is recorded in the VIR 53, and'tﬁﬁiefore the signal is not
necessarily decrypted at the tine of recording in the VIR 53. The 25

subscriber thus £a8uhEgOFd haee Béerk 'fe DECcEEd. Cathdes&dced £oghaii ne of
pl ayback. Fig. 5 shows another specific exanple of the receiver decoder

shown in Fig. 1 gteevat diNgFi®.A(1) has 28h -effibpdi@néof Thereerpeneat phets
included in Fig. 5 which are partially shared by the enbodi mrent of Fig. 4,
are designated bgridre ceneeceien eniecuime220 samd ibdeapplied pomdilg parts
respectively and will not be 5 described in detail. According to the

enmbodi nent showp¥egrany. &ividing haigeubye23@i r cDite ProoTam | edieatedhbnd

t he
5 the suffix 1 is assumed to have been selected from the

time-division multiplexed four programs at the program
dividing circuit 230. 1In such a case, the program
guide information PG, the viewing right control signals
VECM, AECM are also separated and output at the same

10 time as the video signal V1 and the audio signal Al.
Fig. 8(2) shows the signal representing a divided
program. Fig. 8(1) is identical to Fig. 7(1).

With reference to the embodiments shown in

Figs. 4 and 5, explanation will first be made about the

15 case in which not the reproduced signal from the VTR 53
but the signal from-the tuner 210 is selected directlx
by the change-over circuit 240. The signal divided
into. a program shown in Fig. 8(2) is decrypted by the
decryption circuit 250. This decryption is performed

20 according to the viewing right control signals VECM, -
AECM shown in Fig. 8(2). More specifically, in the
case where a subscriber household has the right to view
the program selected just now, the code is decryptéd,
while when the subscriber household has no right to

25 view the program, the code is not decrypted. Instead,
the absence of the viewing right is indicated or

information indicating a method for acquiring the



decryption chcuit 250 as conpared with the enbodi nrent shown in Fig. 4.
Specifically, the output signal of the 10 decryption circuit 250 is applied
to the VIR 53 and the change-over circuit 240, and the output signal of the
VIR 53 to the change-over circuit 240. The output signal of the change-over
circuit 240 is applied to the decoding circuit 260. 15 The
enbodi nent shown in Fig.5 concerns the cas@6oF recording a signal decrypted
at the decryption circuit 250. In this case, the decrypted signal is

recorded in the 4 fore sggﬁﬁr' red for cryption
at recording, ar%réc%é{r?%lgl atgk%oou‘%él&ou eﬂllﬁﬁ %%%?%g%g%ﬁhoug gt he
decryption circlrmn0 4 HIANGOh e 16h 118 WHDIr e UMl NG &idgui t 230

in the enbodi nent shown in Fig. 5 the programdividing operation may be
performed after dlacdetpldidpbladp (0SD). Thidithfdmeat forbl 0 kadiEd e W ng

a VIR 53 according to an enbodinment. In Fig. 6, nuneral 300 designates an
| nput - out put tennided dignal sArmghautdpum from 2lhe output processing
5 circuit 270.
The signal decrypted is applied to the
decoding circuit 260. The decoding circuit 260
corresponds to the bit compressors 170 to 173 shown in
Fig. 2, and decodes a signal input according to the
10 MPEG-2 standard, for example. In the case where a
signal compressed according to the MPEG standard is
decoded, it is necessary to synchronize the transmitted
signal with the data to be decoded. In the case where
the transmitted signal fails to be synchronized with
15 the data to be decoded and the decoding rate is higher
than the transmission rate, for example, the data runs
short -making the decoding impossible. In order to
prevent such an inconvenience,. a clock reference called
SCR (System Clock Reference) or PCR (Program Clock
20 Reference) is added to the packet according to the MPEG
standard. At decoding, the decoding clock signal is
restored according to this clock reference. This is
described, for example, in MPEG-2 System Working Draft
(ISO/IEC/JTC1l/SC29/WGll No. 601 MPEGY92/November, 1993),
25 pp. 20-25. BAs a result, the arrival time of each
packet cannot be changed.
For the selected signal of Fig. 8(2) to be

recorded in the VTR 53, therefore, it is necessary to



the receiver decoder 52 shown in Fig. 1, nuneral 302 an input termnal for
a signal’ fromthe receiver 56 shown in Fig. 1, nuneral 303 an out put

term nal thereof, nunmeral 305 an interface circuit, nuneral 311 a parity 5
adder circuit, nunmeral 312 a nodulation circuit, nunmeral 320 a tape
transport system nuneral 330 a denodul ation circuit, numeral 331 an error
correction circuit, nuneral 340 an anal og @7deo signal recording circuit,
nuneral 350 an anal og video signal 10 reproduction circuit, nunmeral 360 an

anal og- audi o si GalcdiGRPLIMALE B! AN WEIAaAL G NAPY audi o
t. applie

signal reproduction circul e signa through the 1 nput term nal

300 is applied t@itdtRuiRAmd Xinddaht@rmalis oFlliddutoysrkerd.he interface
circuit 305. The parity adder circuit 311 is for adding a parity code for

correcting any error whi clA gdgnadcdbrirésbbadiage tior @igpomt(29ydisem 320. The
output signal fromthe parity adder circuit 311 is applied to the
modul ati on circeippldEd aEhenmudpudt isign2d dio dhid 3t2mizhd atiescuite di git al
signal into a formsuitable for the tape transport system 320. Such schenes
as NRZ, NRzl 9 8280 .codfemsi exampie, Mhe &t rate lafowhe @ignsdulautont The
nodul ated signal_is applied to the tape transport system 320 and recorded
. from the transmitter 31 shown in Fig. 2 is assumed to
be 40 Mb/s. Among these bits, assume that the
information in the amount 7/6 of the Viterbi code is
assigned for error correction and that the header
10 information of 17 bytes is added for 130 bytes of
packets compressed by the bit compressor. Under the
condition where an error is corrected by the error
correction circuit 220 shown in Figs. 5 and 6 and the
header information requiréd for transmission is

15 removed, the bit rate is about 30 Mb/s as expressed by

the following Equation (1):
40 x (6/7) x (139/147) = 30.3 (1)

As shown in Fig. 8(2), packets exist
successively at some parts and with intervals of
20 several packets at other parts. For the VIR 53 to
record while maintaining these time intervals of
signals, a recording at higher rate than shown in
Equation 1 is required. As shown in Fig. 8(2), packets
are not sent for some time intervals. As far as

25 packets can be packed for recording and restored to the



25 in the magnetic tape 1. At playback, the reproduced signal is applied to
t he derfvdul & ion circuit 330 where it is nodul at ed - 22 -in
correspondence with the nodulation circuit 312. The output signal of the
denodul ation circuit 330 is applied to the error .correction circuit 331,
where any error which may have occurred in the tape transport 5 system 320
is corrected on the basis of the parity e€o2d® added at the parity adder
circuit 311. The output signal of the error correction circuit 331 is

applied to the b@&&ghaﬁet%wh&e%(}é s8¢ ghbetnbeiagecgpverted into a

signal in the sane"formas the si i nput from 10 the i nput term nal 300,

is output from t-Bgrbauetiah, 3Qﬂer$?sr§' ge% %EB‘J‘."HJ.B opptRechar penal 300 is
applied to the receiver decoder 52 shown in Fig. 1. seen fromthe

enbodi ment of FiredGcetihasVEBmp3regquitas theekailnenehowal ihhgqdktion 1.
conpressors 170 to 15 173 shown in Fig.2, and therefore a digital signal

VIR small in C|Faglt83B2eshawsbelgﬁaﬂsza@plébﬁotonmhhlNTRoﬁﬁréssmrthe
required in each VIR_but only at the
interface circuit 290 in Figs. 5 and 6 for recording
the packets in packed state at the time of recording
and restoring the packet intervals to the original time
intervals at the time of reproduction.
Fig. 8(3) shows signals applied to the
10 interface éircuit 290 from the program dividing circuit
230 in the embodiment shown in Fig. 5 and from the
decryption circuit 250 in‘the embodiment shown in Fig.
6; The interface circuit 290 adds information (time
stamp) indicating thé time of packet arrival as header
15 information to the input signal. Another information
than the time stamp may be further added as header
information. Also, it is necessary to increase the
packet transmission rate in order to add the header
information such as a time stamp to the input signal to
20 the interface circuit 290 shown in Fig. 8(2). Fig.
8(3) shows a model of such a case. More specifically,
a packet is transmitted for a shorter transmission time
in Fig. 8(3) than in Fig. 8(2).
Fig. 9 shows a circuit for adding a time
25 stamp according to an embodiment. Numeral 400
designaﬁes an input terminal for a clock signal to

count the time stamp, numeral 401 an input terminal for



progran1d|str|but|on center 30. Therefore, although the center increases in
circuit ‘size*and cost, a high- 20 perfornmance bit conpressor can be used,
and the resulting hlgher relative bit conpression ratio reduces the data
rate of the digital signal transmtted. Consequently, the VIR 53 used by

t he subscriber can be inproved in quality, reduced in cost and can record
for 25 a longer time. An analog signal is &%l4ed through the term nal 302

fromthe receiver 56 to the anal og video - 23 - signal recording circuit
340 and the anal0gRudH©O i | & r G4 ﬁgga signal is
processed accor |ng to the#ﬁgl stan [gglrr]cgl(lst)andar or tqlrgfeamnVTR
standard, for W tEYeniHAN#ord @1%1%erIOQﬁ§de§ AR G tlangd & tape

transport systen13 0. The tape transport system 320 records the signal in
accordance Wi t h adgk@hC riunferfaQr NAICS saeduntiiiey edmemiid omimeFER 4411 @l ayback,

the signal reproduced at the 10 tape transport system 320 is applied to the
anal og latch circuit, numeral 420 a memory, numeral 430 a
5 packet head detection circuit, numeral 431 a memory
control circuit, numeral 440 a multiplexing circuit,
and numeral 450 a delay circuit.
The packet signal shown in Fig. 8(2) is

applied through the terminal 401 to the memory 420 and

10 the packet head detection circuit 430. The packet head
detection circuit 430 detects the head of the packet of
the signal input, and the resulting detection signal is
applied to the latch circuit 411, the control circuit
431 and the delay circuit 450. The clock signal

15 supplied from the terminal 400, on the other hand, is
applied to the counting circuit 410 thereby to count
the clock signals continuously. The output signal from
the counting circuit is applied to the latch circuit
411. The latch circuit 411 latches the count input by

20 the packet head signal from the packet head detection
circuit 430. The_count thus latched is applied to the
multiplexing circuit 440. This count provides time
stamp information for a packet.

A control signal for the memory 40 is

25 generated on the basis of the packet head detection

signal applied to the control circuit 431. The clock

signal applied from the terminal 404 is used as a write



video sjgnal reproductlon circuit 350 and the anal og audio signal
reproductioncircuit 370 which process the reproduced signal in a manner
corresponding to the anal og video signal recording circuit 340 and the 15
anal og audi o signal recording circuit 360, respectively. The reproduced
signal is applied appropriately to the TV receiver 54 showmn in Fig. 1

t hrough the output termnal 303. As a resul3Q 4he digital broadcast and the
conventional anal og broadcast 20 can be recorded using the same tape

transport syste | n I (or

an output o) gnal SHeh £ 506 TBRGEy kA8 “RELETLE P e BRESR S SLIE, [Tom
the transmtter gle¢ T@ﬁ%€”ﬁﬁé' 8Lk 051 Eh1 'cSIR¥SaLde,fe ﬁethg ﬁ@bﬁé four 25
programs are transmtte rou a single transm ssion channel accordlng to

t he enbodi nent SEQ@ﬂalnffé&ueﬁn%ﬁﬁﬁﬁl1é@ef€6ﬁ09h€9ﬂérﬁﬁﬂﬁfr@QltheTEése in
whi ch there - 24 - are a nu n of transm ssion channels (1) to (n).

In Fig. 7, V1, \@lodR sign¥? &pslieat Eramdehe st@nminadf 46®uispusgaass, aAl ,
A2, A3, A4 audio signals for four
5 read clock for the memory 420. A frequency higher than
that.of the write clock appiied from the terminal 404
is selected as a frequency of this clock signal. 1In
the case where the write clock frequency is 30.3 MHz
according to Equation 1, for example, the read clock
10 frequency is set to 49.152 MHz. This read clock
constitutes a bus clock frequency of the signal sent to
the VTR 53 from the terminal 203 shown in Figs. 5 and
6. In the process, the clock signal for the counting
circuit 410 applied from the terminal 400, i.e., the
15 clock signal frequency for the time stamp is the same
as the clock signal frequency applied from the terminal
403, for example. In this case, the same signal can be
used for the bus clock signal applied from the terminal
403 as the clock signal for the time stamp. This is,
20 however, not to limit the time stamp clock frequency to
the same frequency as the bus clock frequency.

A predetermined length of time after a packet
is applied to the memory 420, the packet is read from
the memory. The frequency of the read clock signal is

25 set higher than the write clock signal frequency.
Therefore, the transmission time of the output packet

can be reduced as compared with the transmission time



prograns, PG a signal representing programguide 5 information, and VECM
AECM a contrdl signal representing the viewi ng rights. Each of these
signals is a signal constituting a packet. In the enbodi nent shown in
Fig.2, the four programs generally have different transm ssion rates. 10
From t he i nstantaneous point of view, the data anpunt is increased or
decreased. In order to efficiently control Xthi-s variation, each information
i s packeted and tine- division nultiplexed as shown in Fig. 7. Details of

the signal in thge p@ﬁgei not ﬁﬁé&b§9g%911§ tgﬁot aﬂﬁn%§ s ong Sé?n

referred to above. own 1n eta| nDde di agram o F|g

7, the signal ingeagh pﬁ@@%é;&uf@“é’@éﬁ%ﬂ%réh& §unéé¥§§961§ dBlphexded as
required as explained with reference to Fig. 3. Also, the error correction

code adder 186 aglfls ZPamémEEtéd, C§§r§ﬁéWQn1ﬁ0ﬂ£ganQ(3hﬁ &1 pErdddi §Eon
mul ti pl exer 185 header i nformation such as a synchroni zation signal. In the

enbodi nent s shownime Is gavaillablbe Sfosigidisg debe ghadder binfdymaoidén) in
Fig. 7 are supplied 25 through the termnal 200, and a signal for one of
t he transm ss? orinthwding tlses@ire@téuaram t HBhe uletpRY OSigmal hef celbe under
consi deration, t£§%§£3n2£00{sFlé£flé% to the multiplexing circuit 440.
The delay circuit 450 delays the packet head
detection signal and outputs a gate signal indicating
the position of addition of the time stamp signal in
10 accordance with the packet signal output from the
memory 420. The particular gate signal is applied to
the multiplexing circuit 440, where the time stamp from
the latch circuit 411 is added and the signal shown in
Fig. 8(3) is output from the terminal 402 in accordance
15 with the gate signal.
The signal shown in Fig. 8(3) is applied
through the terminal 203 shown in Figsf 5 and 6 to the
VTR 53. Fig. 10(1) shows signals corresponding to Fig.
8(3), and characters Pl, P2,.... designate input packet
20 signals. In the VTR 53, as shown in Fig. 7, the packet
signals P4, P5,.. shown in Fig. 10(l1) are applied to
the parity adder circuit 311 through the terminal 300
and the interface circuit 305. The parity adder
circuit 311 includes a memory (not shown) of a capacity
25 for storing at least as many signals as to be recorded

in a single track, which memory stores the packet

signals P4, P5,... The parity adder circuit 311



- 25 - assuned to have been selected. The selected signal shown in Fig.7(1)
has an €rror*thereof corrected at the error correction circuit 220 and is
applied to the programdividing circuit 230. The program indicated by 5 the
suffix 1 is assuned to have been selected fromthe tinme-division

mul tipl exed four prograns at the programdividing circuit 230. In such a
case, the program guide information PG th82i-ewing right control signals
VECM AECM are al so separated and output at the same 10 tinme as the video

signal V1 and thg, I@H‘.’ C%"@é ( ]Eé@ %e aS% g%]ﬁ:l ting
a divided program éﬁ |S|%¥%%|c§?éa ﬂ refgﬁg? to
the enmbodi ments g, | fpHd A4S afkh &rﬁéﬁﬁbﬂ“&ﬂe BdSledie Jmde
about the 15 case In mhlch not the repro uced signal fromthe VIR 53 but

the signal fromdme iner ikhdis srhactad g ecld y1 Pyad heshanges avedh
circuit 240. The signal divided into a programshown in Fig. 8(2) is

decrypted by t herafsorerpte cto Eigcui8. 28linddi shelguagipdt anidmalerdxe ned 20
according to the viewing right control signals VECM
5 output with the gaps thereof closed, as shown in Fig.
10(2), however, the rate of the output signal is lower
than that of the input packet signals. The recording
rate for the tape transport system 320 can thus be
reduced. In Fig. 10, the outpuﬁ signal (2) are shown

10 delayed behind the input signal (1) by a track of.
period for the sake of simplicity. However, the delay
is not limited to a track of period but may be as
required. for the signal processing.

At the time of reproduction, the signal

15 rebroduced and output from the tape transport system
320 is applied through the demodulation circuit 330 to
the error correction circuit 331. The signal applied
to the error correction circuit 331 is, as 'in the case
of Fig. 10(2), composed of packet signals Pl, P2,

20 in packed state. Fig. 10(3) shows a reproduced input
signal for the error correction circuit. The error
correction circuit 331 also has a memory (not shown) of
a capacity corresponding to the signal for one track
period. The input signal shown in Fig. 10(3) is

25 applied to the memory in the error correction circuit
331. Fig. 11 is a block diagram showing an embodiment

of a temporal adjusting circuit for restoring the



AECM shown in Fig. 8(2). Mre specifically, in the case where a subscri ber
househol*d had the right to view the program sel ected just now, the code is
decrypted, while when the subscriber household has no right to 25 view the
program the code is not decrypted. Instead, the absence of the view ng
right is indicated or information indicating a nethod for acquiring the

- 26 - viewing right is output fromthe terygnal 202. The output of this
information is what is called the on- screen-display (OSD). This
information is added to_the video signal and output fromthe outB
processing 5 cir&BFeryads ?ﬁet§ﬁgﬁﬁpraééﬁ§§tQéck§ta§ﬁgpééstBlthE decodi ng

170 to 173 shownPnRPgoLsS LAY Jengtbe aFiBond0 WApBNORECHE ng to the 10
MPEG- 2 standard, _for . ln the ca a sign sse
according to the*RBER gggﬁdﬁ?ﬁkeg 5%%8825,£ﬁf ' 'necesgéP ngngﬁﬁgﬁ}gnlze
the transmtted ékgnﬁks@bEthES gﬁanEQggﬁaqeﬁ%ﬂsgh.ln the case where
5 In Fig. 11, numeral 510 designates a memory

in the error correctidn circuit 331, numeral 500 an

input terminal for the memory 510, numeral 520 a

memory, numeral 501 a read clock input terminal for the

memory 520, numeral 502 a write clock input terminal

10 for the memory 520, numeral 503 an output terminal for
the signal temporally adjusted, numeral 551 a counting
circuit, numeral 504 an input terminal for the clock
signal for the counting circuit 551, numeral 530 a time
stamp gate circuit, numeral 540 a control circuit,

15 numeral 550 a time stamp read circuit, numeral 552 a
coincidence detection circuit, numeral 560 a circuit .-
block built in the error correcﬁion circuit 331, and
-numeral 570 a circuit block built in the interface
circuit 305.

20 The reproduced signal shown in Fig. 10(3)
applied from the terminal 500 shown in Fig.1ll is
applied to the memory 510. The signal output for each
of the packets represented by the packet signals P1,
P2,.... from the memory 510 is applied to the memory

25 520 and the time stamp reéd circuit 550. The read
operation of the memory 510 and the write and read

operation of the memory 520 are controlled by the



the transmtted signal fails to be synchronized with 15 the data to be
decoded ‘and the decoding rate is higher than the transm ssion rate, for
exanpl e, the data runs short meking the decoding inpossible. In order to
prevent such an inconveni ence, a clock reference called SCR (System C ock
Ref erence) or PCR (Program C ock 20 Reference) is added to the packet
according to the MPEG standard. At decodi-n@4 t-he decodi ng cl ock signal is
restored according to this clock reference. This is described, for exanple,

in MPEG 2 Syste g %Lé§£:2 yﬁ 601y ‘
MPERD2/ Novenbern&éﬁggj%f %{i‘éi éﬁé'g 1'?%8% resul?i %taht%?va ?n%l%? each
packet cannot begg, aﬁ;ggf-éa%@{ é@&S%@Ci@daféanaupﬁilgagw&ﬁZQnéo be
recorded in the ere ore, IS necessary t - conceive a

net hod for neki nEokERs PISLERAD E\Pérhetﬁr@' é@ﬁtﬁbl‘gcii'éﬁlt nsmvahé &hrpapst
packets. A signal corresponding to Fig. 8(2) is applied as an input signal

to the interfaceacsignal IndR2O&tindsthe pxabpien odbhethettiméesvamphe signal
output 5 signal with respect to the signal from the memory 510,
thereby reading the time stamp signal at the correct
position. The time stamp signal thus read is applied
to the coincidence detection circuit 552.
A clock signal of the same frequency as that
10 input from the terminal 400 shown in Fig.9 is applied
from the terminal 504 to the counting circuit 551. The
counting circuit 551 counts the'clock-signal thus input
and outputs the count Eo the coincidence detection
circuit 552. The coincidence detection circuit 552
15 outputs a coincidence signal when the two input signals
coincide with each other, which coincidence signal is .
applied to the control circuit 540.
The control circuit 540 causes a packet
signal to be read from the memory 520 in accordance
20 with the coincidence signal. Fig. 10(4) shows a signal
thus read out. The read operation is performed in
accordance with the read clock signal applied from the
read terminal 501. At the same time, a new packet is
applied from the memory 510, and is written in the
25 memory 520 on the basis of the write clock applied from
the terminal 502. The clock signal frequency applied

from the terminal 501 is determined in such a manner as



fromthe transmtter 31 shown in Fig. 2 is assuned to be 40 Md/s. Anong

t hese bi‘ts, ‘assune that the information in the anount 7/6 of the Viterb
code is assigned for error correction and that the header 10 infornmation
of 17 bytes is added for 130 bytes of packets conpressed by the bit
conpressor. Under the condition where an error is corrected by the error
correction circuit 220 shown in Figs. 5 angst -and the header information
required for transmssion is 15 renoved, the bit rate is about 30 Md/ s as

d by the follow ' 1): 6/.7 139/ 147) = 30, 3
E S hon | OB 80 (Rndf SN B i A
ith int I 0 F t he VIR 53
\rMecorijnV\EirYZ fraiojn(%%i%?%?ﬁ%:@éffﬁrgé}?%ﬁr%@%#@g 3%% sé,)'ra r:cordi ng :[511?

B;gﬂg{srgﬁg tng?nszgfm?olrns%%ﬁ%%ﬁlnétie%rr{/ag]%sj{ﬂlzgazgﬁ ':fh' 2 Li'p({a}i: giq,s ggﬁ) be
packed for recorsif\gseed £03tAOLEshe OFAde the ‘mélfory 520 are applied to
5 a time stamp gate circuit 530. The time stamp gate
circuit 530 gates the time stamp signal as required, so
that all the time stamp signals are fixed to 0 or 1
level, for example. As shown in Fig. 10(5), the signal
rearranged to the same time intervals as the signal
10 shown in Fig. 10(1) from the terminal 300 shown in Fig.
7 is output from the terminal 503.

As a result of the above-mentioned operation,
signals of the same packet intervals as the one shown
in Fig. 8(3) are applied from the terminal 203 shown in

15 Figs. 5 and 6 to the interface circuit 290. The
interface circuit 290 deletes the header information as _
required and applies the resulting signal to the switch
circuit 240. Hence, the same signal as the one from
the tuner 210 applied from the other input terminal of

20 the switch 240 is restored.

A VTR for recording digital signals has a
feature that the image quality is not deteriorated
after repetitive dubbing due to the sufficient error
correction effected as shown in Fig. 7. Nevertheless,

25 repeated dubbing without a deterioration of image
quality may fail to protect the rights of copyright

holders sufficiently. In order to avoid this



original time intervals at the the time of reproduction, therefore, the
recording rate can be reduced as conpared with the val ue shown in Equation
1. Fig. 8(3) shows signals applied to the VIR 53 fromthe 5 interface
circuit 290 in Figs. 5 and 6 for recording the packets in packed state at
the tine of recording and restoring the packet intervals to the original
time intervals at the tine of reproductianzgig. 8(3) shows signals applied
to the 10 interface circuit 290 fromthe programdividing circuit 230 in

t he enbodi nent shown in Fig. 5 %?d fromthe dec xgtion cjrcuif 250 in the
embodi nent  shownrFFPTE L FICTh RS ¥ RF W XREIRAELS NFF nat i on

(time stanp) indicatinag.the,tinme of packet arrival as header 15 information
to the input si d?ﬁ?‘{er&%cﬂ%equl?%qﬁ rﬁaﬁp‘f%ﬁtr}%nt? h@""? i RV ey be further.
added as header informati d1 .S NgGes ' ﬂﬁ|?ﬁfket
transm ssion rate in orde?{% oﬁgggi the Flh%ddglfl'i ?\?%%lrgae?‘}ﬂ&n&%‘rslﬁ' hea:fti atinme
stanp o the | NdcIdO gl G Nepd N o f a6 Al Chtkdm A0 SHONEIY) 538 0.
8(2). Fig. 8(3)R§%%m5 a é%%el of such a case.jﬁ%re 5620| I cally, gspapket
is transmtted fore GadOTd®rtd M N istd Wtdnpegdte ”EOrcd(8)530an +1e Fi g.

8(2). Fig. 9 shows a.circuit for adding a tine

time stamp gate circuit 530 sets all the signals for
the period corresponding to the time stamp shown in
Fig. 8(3) to, say, 0 level or 1 level, as described
above. As a result, the information indicating t@e

10 time intervals of the packets disappears from the
packet signals Pl, P2,.... output from the interface
circuit 305 shown in Fig. 7. When tﬁe output signal
from the terminal 3OQ is applied to and recorded in the
VTR shown in Fig.7, therefore, the signal shown in Fig.

15 10(3) is reproduced. Since the signal indicating the
time stamp position included in each packet which may -
be read contains no information indicating the time
intervals, the original time intervals cannot be
restored. In the case where all the signals at the

20 position corresponding to the time stamp are at 0 or 1
level, the circuit shown in Fig. 11, after reading a
packet, reads the next packet after the lapse of a time
corresponding to the number of bits of the time stamp.
Generally, the number of bits of a time stamp is set in

25 -such a manner that the period indicated by the
particular number of bits is longer than one track

period. The signal of the next track, therefore, is



25 stanp according to an enbodi ment. Nuneral 400 designates an input
terminal’ for*a clock signal to count the tine stanp, numeral 401 an input
term nal for - 29 - a packet signal shown in Fig. 8(2), nuneral 402 an
output termnal for a signal to which a tinme stanp is added, nuneral 410 a
counting circuit, nunmeral 411 a latch circuit, nuneral 420 a nenory,
nuneral 430 a 5 packet head detection cir;ng ,_huneral 431 a nenory control
circuit, numeral 440 a nultiplexing circuit, and numeral 450 a del ay
circuit. The packet signal shown in Fig. 8(2) is applied through the

term nal 401 to whittemoily UR2¢ membiy $1¢ pafdee abhdthetpacken signals
430. The packet head detection circuit 430 detects the head of the packet
of the signal iR, redd Erem idee | nemeridc? bl ol st ghesuls, abpl i®dn®o the
latch circuit 411, the control circuit 431 and {he delay cirgeuit 450. The
clock signal 15 tQRFFT RPFF P ® e t MR Ral SHIRA LB nCOFECSRPRAIAANE i s

applied to the counting,cirguit 410 there to count the,clock signals
conti nuously. 1?&??%&;%#9%? al ?ﬁnéhe 5&bb1ng dah be “innibicdds

5 The foregoing description concerns the case
in which all the signals at the position corresponding
to the time stamp are set to 0 or 1 level.
Alternatively, the same effect can be attained in the
time stamp gate circuit 530 by changing at least a bit

10 of the signal at the position of the time stamp. As a
result, when the reproduced signal is recorded in
another VTR, it is no longer possible to restore the
packets to the original position. The dubbing can thus
be inhibited.

15 Now, a technique will be described for
restoring with high accuracy the signal reproduced as -
mentioned above. The MPEG standard stipulates that the
accuracy of the system clock for decompressing and
restoring a compressed image should be set to 27 MHz

20 30 ppm or less. In order to achieve this accuracy, as
described above, the system clock is restored using the
clock reference SCR. 1In the case of digital broadcast,

" the accuracy of the clock at the program distribution
center 30 shown in Fig. 1 is defined as 3 ppm or less.

25 . In the case where the signal received at the receiver
51 and the receiver decoder 52 is restored directly by

the decoding circuit 260 without the VTR 53, the



the counting circuit is applied to the latch circuit 411. The latch circuit
411 latches the count input by 20 the packet head signal fromthe packet
head detection circuit 430. The count thus latched is applied to the

mul tiplexing circuit 440. This count provides time stanp information for a
packet. A control signal for the menory 40 is 25 generated on the basis of
the packet head detection signal applied 1oydhe control circuit 431. The
clock signal applied fromthe termnal 404 1s used as a wite - 30 -
clock for the menory 420. This is by reason of the fact that the clock

si gnal coi nci desFefitiaratieonakdhesigrrten rel@mdndisiap thal gkami the terni nal

401. The cl ock si al i ed fronlthe ternlnal 403 .is used as a 5, read
clock for the méﬁﬁ%F%R§g) e (93 aqtHevs suRstantialhnck

lied f th |_ 404 d f l,ock
Ponare 10 the CHE %ga'vwé %ﬁ@% RGP 254 P2 5% 8K di ng
to Equation 1,1H#é§ggﬁnﬁf§tgfghgfgyjéé&gg%:gb.frequency Is set to 49.152

MHz. This read’cC
5 Fig. 12 shows a block diagram of a circuit

for restoring the system clock on the basis of the
clock reference SCR. 1In Fig. 12, numeral 600
designates an input terminal for a signal received,
numeral 601 an output terminal for a system clock,

10 numeral 610 a circuit for detecting the clock reference
SCR, numeral 620 a subtractor circuit, numeral 630 a D/
A converter circuit, numeral 631 a low-pass filter
(hereinafter referred to as the LPF), numeral 632 a
voltage-controlled oscillator (hereinafter referred to

15 as the VCO), and numeral 640 a counter circuit.

The receive signal applied from the terminal.

600 is the one after error correction at the error
correétion circuit shown in Figs. 4 and 5 and before
the decoding at the decoding circuit 260. The signal

20 thus input corresponds to (1) or (2). Upon application
thereto of a signal before program division at the
program dividing circuit 230, the clock reference
detection circuit 610 performs the same operation as
the program dividing circuit 230 and detects and

25 outputs the clock reference SCR contained in a
predetermined packet. The detected clock reference SCR

is applied to the subtractor circuit 620 and the



constitutes a bus clock frequency of the signal sent to the VIR 53 fromthe
term nal” 203" shown in Figs. 5 and 6. In the process, the clock signal for
the counting circuit 410 applied fromthe termnal 400, i.e., the 15 clock
signal frequency for the tine stanp is the same as the cl ock signal
frequency applied fromthe term nal 403, for exanple. In this case, the
sanme signal can be used for the bus clock sygnal applied fromthe term nal
403 as the clock signal for the tinme stanp. This is, 20 however, not to

limt the tinme stanp clock frequency tqQ the sane fre uency S the bus cl ock
frequency. A préﬁ%’cr}&erﬁ rfed Fetgtf Gt t'ﬁ??e cen abaﬁ'fﬁ'}%ou%% t he

420, th K d h The f f d
ook si gnal 15 PAUSRE HH G AN S (e HoAns “e”%e‘.?@r%
Ther ef the t t
coanr)gr gtrjevm t het rf're&{}?éagns;l gﬂg}%%t%fén &%ag p@%ﬁ\%{tﬁ paﬁrgletrg;]g?sgd?\lzl as
shown in Figs. §lagiddy Jo A ettt ,cieerﬁlheM‘@Icﬁ vﬁu%%?‘%?oiﬁ—i&” e

packets are transmtted, as shown in Fig. 8(3), a period of
5 system clock from the value set by the clock reference

SCR.- The count on the counter is applied to the
subtractor circuit 620, which outputs the difference
between the reference SCR and the count with the
reference input and applies the difference to the D/A

10 converter circuit 630. The D/A converter circuit 630
converts the input difference into an analog signal,
which is applied to the LPF 631. The LPF 631 smooths
the input aﬁalog signal and applies the smoothed signal
to the VCO 632. The VCO 632 controls the oscillation

15 frequency according to the input signal. The output
signal of the VCO 632 is output as a system clock from
the terminal 601.

The circuit shown in Fig. 12 constitutes what

is called a negative feedback circuit. In the case

20 where the system clock frequency is high as compared
with the intervals of the clock reference SCR, a
negative value is output from the subtractor circuit
620, while in the case where the system clock frequency
is lower, a positive value is produced from the

25 subtractor circuit 620, thereby controlling the
oscillation frequency of the VCO 632 to a constant

level. As a consequence, the system clock frequency at



time is available for adding the header information 5 including the tine
stanp. The output signal of the menmory 420 is applied to the nultiplexing
circuit 440. The delay circuit 450 del ays the packet head detection signal
and outputs a gate signal indicating the position of addition of the tine
stanp signal in 10 accordance with the packet signal output fromthe nenory
420. The particular gate signal is applied g the multiplexing circuit 440,
where the time stanp fromthe latch circuit 411 is added and the signal
shown in Fig. 8(3) is output fromthe termnal 402 in accordance 15 with
the gate signal .tD®eree@ieer shiify i b 95 g. tIBR 3yereivpp| deeoder crih Pae

termnal 203 shown_in Figs. 5 and 6 to the VIR 53. Fig. 10(1), shows signals
correspondi ng td“ﬂ%.e‘@{%,t%n‘g’%rﬂf%&ﬁ%r%_l‘?‘ilf g??q‘."?gcﬂe% gnd®e i nput
packet 20 signals._ In the, VIR %i as sho in Fig. 7, th§6@€ﬂ¥9t signal s
P4, P5,.. shown TrPRRESTA)SI9Y 41 ed D RERIDRP i B SR CtR cuit 311

(Imouah (ne Lo i aplosOfh e Uied NRLTACRPACS UL BHO. ke ELLY, Ul
o e S S SR, Sl a e o €1, e
Now, a technique is described for restoring
with high accuracy the signal reproduced from the VTR
53. In this case, the accuracy of the clock at the
program distribution center 30, the accuracy of the
10 time stamp at the time stamp adder circuit shown in
Fig. 9, and the accuracy of the clock of the temporal
adjusting circuit shown in Fig. 11 are determinant
factors. In the case where a clock signal is produced
independently for each of these circuits, the overall
15 accuracy'must be maintained to 30 ppm or less. The
clock accuracy at the program distribution center 30 is
+3 ppm. Therefore, the accuracy of the time stamp at
the time stamp adder circuit shown in Fig. 9 and the
accuracy of the clock for the temporal adjusting
20 circuit shown in Fig. 11 are required to be maintained
to 13 ppm or less respectively. In order to maintain
fhis accuracy, a high-accuracy crystal oscillator is
required.
A technique for improving the accuracy of the
25 time stamp at the time stamp adder circuit shown in
Fig. 9 is illustrated in Fig. 13. 1In Fig. 13, numeral
650 designates a clock restoration circuit shown in

- Fig. 12, numeral 600 a PLL circuit, numeral 602 a



- 32 - outputs packet signals in packed state as shown in Fig. 10(2). There
are gaps forned between the packets of the input signal shown in Fig. 10(1)
as explained with reference to Fig. 8. Since the packet signals are 5
output with the gaps thereof closed, as shown in Fig. 10(2), however, the
rate of the output signal is |lower than that of the input packet signals.
The recording rate for the tape transport. gpst-em 320 can thus be reduced.
In Fig. 10, the output signal (2) are shown 10 del ayed behi nd the inpuf

' | (1) b t df th f simplicity.
Gelay i s ot 1 NS 1O LD b Sa{?&"%%%@ 48 1A ek Fianahe
' I t | 15 d d
2nd out hut 1 om TG e ﬁaﬂ%poaﬁ@% LT e Tt gt oaiT
denodul ation cirguid, f@@ tﬂnﬁ&ealergﬁ a{;%}% é&nﬁéf%x}& T@e si gnal
1

applied to the error correction circuit s, @s in the case of Fi g.

10(2), conposed fifmeackedesidnalir Plandumeral0664 Pagded state. Fig.
10(3) shows a reproduced input

5 The system clock signal output from the
terminal 601 is applied through the terminal 602 to the
PLL circuit 660. The system clock signal applied from
the terminal 602 is frequency-divided to a
predetermined frequency at the frequency-divider

10 circuit 661. The signal thus frequency-divided is
applied to the phase comparator circuit 662, and the
oscillation frequency of the VCO 664 is frequency-
divided at the frequency divider circuit 665 to a
frequency equal to the output signal frequency of the

15 fregquency divider circuit 661. The phase comparator
circuit 661 compares the phases of the two input
signals, and applies a phase error signal therebetween
to the LPF 663. The output signal of the LPF 663 is
applied to the VCO 664 for controlling the oscillation

20 frequency of the VCO 664. This PLL circuit 660
constitutes what is called a negative feedback circuit.
In the case where the oscillation frequency of the VCO
664 is higher than the system clock input from the
terminal 602, the input to the PLL circuit 660 is fed

25 back in such a manner as to reduce the oscillation
frequency, and vice versa. As a consequence, the

oscillation frequency of the VCO 664 is phase-~locked to



signal for the error correction circuit. The error correction circuit 331
al so has a henory (not shown) of a capacity corresponding to the signal for
one track period. The input signal shown in Fig. 10(3) is 25 applied to the
nmenory in the error correction circuit 331. Fig. 11 is a block diagram
showi ng an enbodi ment of a tenporal adjusting circuit for restoring the

- 33 - intervals of the reproduced packet 4Rgmrals P1, P2,... to the
original length. Fig. 10(4) shows the reproduced packet signals Pl, P2,...

whose intervals _are reﬁgegrg%ér@e P;&._or if[@:Leg%lcéu‘i%%éﬁoé the clock sildghdl 9-

11, numer al 510 & sﬁg nmo I nt error Correction circult 331,

nuneral 500 an i '
ia'#g%ﬁﬁynkﬁgﬁ¥ﬁ$g?#?ﬁa StmaHh1 HOEHuL 22 yenory,

nuneral 501 a ré for the nenory 520, nuneral 502 a

wite clock inpyl st k0 +F Qprf Ry MRIBY Wifizh iRl «lyout put
termnal for the signal tenporally adjusted, nunmeral 551 a counting

circuit, numeraleA a ithRitaddirddialoff ahd ysterciclsignalidrel timput.
counting circuit 551, nuneral 530 a tine
5 The accuracy of the time stamp can thus be
set to that of the clock at the program distribution
center 30. In view of the accuracy value of *3 ppm,
the clock accuracy of the temporal adjusting circuit is
set to *27 ppm or less. An error twice as large as
10 when using an independent clock is permitted, thereby
facilitating the designing of the oscillator.

The clock restoration circuit 650 is required
in the decoding circuit 260, and therefore can double
as a clock restoration circuit included in the decoding

15 circuit 260. A clock restoration circuit may
alternatively be provided independently for adding a
time stamp signal.

In the embodiment shown in Fig. 13, assume
that the system clock frequency is 27 MHz and the time

20 stamp frequency is 49.152 MHz. The dividing ratio of
the frequency divider circuit 661 is set to 1/1125, and
the dividing ratio of the frequency divider circuit 665
to 1/2048. 1In this case, the frequencies of the
signals applied to the phase comparator 662 are both
25 set to 24 kHz.
In the case where the time stamp frequency

assumes a value different from the aforementioned



stanp gate circuit, numeral 540 a control circuit, 15 nuneral 550 a tine
stanp r'dad ci'rcuit, nuneral 552 a coincidence detection circuit, nunera

560 a circuit block built in the error correction circuit 331, and nuneral
570 a circuit block built in the interface circuit 305. 20 The
reproduced signal shown in Fig. 10(3) applied fromthe term nal 500 shown
in Fig.11 is applied to the nenory 510. Fhé3signal output for each of the
packets represented by the packet signals P1, P2,.... fromthe nenory 510

I's applied to the- ¥y 2xhe @i Wdidderdt 1® éf%‘i’@e@?é’q&éﬁ%*”&i §é)erhThe

read operation of the nenory 510 and the wite and read operation of the

nenmory 520 are coindwit€dedy, td65 is-cRednged dppedpsigaly ftoméde enatrol
circuit 540. The tine stanp read circuit 550 is also supplied with the

control signal fsimdtieorontAbdo ciieuthe Seldsanchers pilis taime gstedmp ndi cat i ng
the position of the tinme stanp 5 signal wth respect to the signal fromthe
menory 510, therEtgquencyy nis t$et tioe2 5tMip, sihmaPlatcitheuioréedtot
5 course is not required, and the system clock signal
output from the terminal 601 is used as a clock signal
for the time stamp.
In Fig; 9, assume that the time stamp
frequency and the bus clock frequency are both set to
10 49.152 MHz. The ciock signal of 49.152 MHz generated
in the embodiment of Fig. 13 is appliea from the
terminals 400, 403, whereby the frequency accuracy of
the time stamp can be maintained at 3 ppm or less, a
value equal to the system clock accuracy of the program
15 distribution center 30.
In the case where the time stamp frequency is
set to 27 MHz and the bus clock frequency to 49.152
MHz, on the other hand, the PLL circuit 660 is not
required. The system clock Signal output from the
20 terminal 601, therefore, is applied as a time stamp
clock signal from the terminal 400, while the bus clock
frequency has an accuracy of only about 100 ppm. A
local oscillator can thus be used. Fig. 14 shows the
configuration of a fime stamp adder circuit in such a
25 case. In this circuit, numeral 670 designates a local
oscillator adapted to oscillate at 49.152 MHz described

above.



p05|t|on The tinme stanp signal thus read is applied to the coincidence
detection ciréduit 552. A clock signal of the sane frequency as that 10

i nput fromthe termnal 400 shown in Fig.9 is applied fromthe term nal 504
to the counting circuit 551. The counting circuit 551 counts the clock
signal thus input and outputs the count to the coincidence detection
circuit 552. The coincidence detection circuwa 552 15 outputs a coincidence
signal when the two input signals coincide with each other, which

coi nci dence signal is appIHfd to,the control, C|rc I t_.540. r%{w control

circuit 540 causes a packet %‘Ygﬁja? TR P AP fl?ao e

accordance 20 wit | G

read out. The rea opera |6(1)€1k|ds§ erformadthé: c%géag%céew\?%ﬁt\ileg% clock

si gnal ‘applied ”%EB ﬂe@%teﬂn n Pl ime At i'{@ pfepgregacket
e nenory

Is applied fromt 0,7and Ts witten in h 5 menory 0 on the

basis of the witgs Cé%aﬂplpfgl frpm tﬂ@ #1688 Nt s ﬁQgreTﬂQect{gﬁg St &mal
frequency applied fromthe termnal 501 is determined in such a manner as
S clock signal applied from the terminal 504 and the bus
clock fregquency applied from the terminal 501 are equal
to each other at, say, 49.152 MHz, for example, a clock
signal is applied for both from a local oscillator of
the same frequency of 49.152 MHz. The accuracy of the
10 clock frequency in this case is required to be *27 ppm
or less as described already. |
In the case where the bus clock frequency and
the time stamp signal frequency are different from each
other, on the other hand, the accuracy of the time
15 stamp signal applied from the terminal 504 is required
to be 27 ppm or less, while the required accuracy of .
the bus clock signal applied from the terminal 502 is
only about 100 ppm. In this case, both clock signals
can be produced by a local oscillator. This
20 corresponds to setting the time stamp signal frequency
to 27 MHz and the bus clock frequency to 49.152 MHz in
the above-mentioned case.
Further, a technique is described for
operating.the VTR 53 in stable fashion. For the VTR 53
25 to operate stably, the relation between the rate of
data input from the terminal 300 shown in Fig. 6

(corresponding to the time stamp frequency) and the



- 3 -1to correspond to the signal rate between the term nal 203 and the

VTR 53 ‘Shown i n Firgs. 5 and 6. The packet signals P1, P2 ....tenporally
adj usted and output fromthe nenory 520 are applied to 5 a tinme stanp gate

circuit 530. The tinme stanp gate circuit 530 gates the tinme stanp signal

required, so th

at all the tinme stanp signals are fixed to 0 or 1 |evel

exanmpl e. As shown in Fig. 10(5), the signalggearranged to the sanme tine
e signal 10 shown in Fig. 10(1) fromthe term nal 300 shown

intervals as th
in Fig. 7 is ou
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rotational speed of the rotary cylinder. An embodiment
for realizing such coincidence of relations is shown in
Fig. 15.

In Fig. 15, numeral 600 designates an'input
terminal for a signal corresponding to Fig.-8(3)
received at the interface circuit 305 shown in Fig. 6,
numeral 611 a time stamp read circuit, numeral 621 a
subtractor circuit, numeral 635 a D/A converter
circuit, numeral 636 an LPF, numeral 637 a VCO, numeral
641 a counter circuit, numeral 651 a clock restoration
circuit, numeral 710 a change-over. circuit, numeral 720
a frequency divider circuit, numeral 730 a servo
circuit, and numeral 740 a local oscillator of the time
stamp clock.

First, the operation in recording mode is
described. At recording, the change-over circuit 710
selects and outputs a signal from the VCO 637. The
clock restoration circuit 651 shown in Fig. 15 can be
realized in the same configuration as the clock
restoration circuit 650 shown in Fig. 12. The clock
festoration circuit 651 has the time stamp read circuit

611 read the time stamp of each packet from the signal

ignals has a feature that the image quality is



correctjon effected as shown in Fig. 7. Neverthel ess, 25 repeated dubbing
wi thout 4 det’erioration of image quality may fail to protect the rights of
copyright holders sufficiently. In order to avoid this - 36 -

I nconveni ence, there is provided a technique for preventing dubbing
according to the invention. As shown in Fig. 11, the tenporally adjusted
packet signals P1, P2,.... output fromthe ggenory 520 5 are applied to the
time stanp gate circuit 530. The tinme stanp gate circuit 530 sets all the
signals for the period corresponding to the tipe stang shown in Fig. 8(3)
to, say, O |evellRpul aRREIEd khaeuehi pae BEFHENahs6Q0 cand i the neutput

I nformation indicating ége 10 tine intervals of,the,gaétets disafge rs from
t he packet si gnafs9% ,the time $tamp ohedfeCiRERt F aBLl cif c&PPL58% ERown

recorded i n the Wik SHRRHEFRCR Grret b e 8 HRE edtiee® nonbReaniaf L
10(3) is reprodugsd .S ace 188 ShaNGnd Nk CERLBY LBCChLEISLRTP POSI tion
i ncluded in eacﬁﬁgaéiet mﬁlcﬁ may
5 restoration circuit 650. The output signal of the VCO
637 is synchronized with the time stamp signal added to
the packet signal input. The clock signal synchronized
with the time stamp signal which is output from the
clock restoration circuit 651 is applied to the change-

10 over circuit 710. At recording, a signal from the VCO
637 is selected and output from the change-over circuit
710. The output signal from the change-over circuit
710 is applied to the frequency divider circuit 720,
and after being frequency-divided at a predetermined

15 dividing ratio, is applied to the servo circuit 730.
The servo circuit 730 controls the rotation of the
rotary cylinder in such a manner that the rotary
cylinder is in phase with the signél applied from the
frequency divider circuit 720.

20 Now, the operation in playback mode is
described. At playback, an output signal of the local
oscillator 740 for time stamp clock applied to the
change-over circuit 720 is selected and output, and the
output signal is frequency-divided by the frequency

25 divider circuit 720 and applied to the servo circuit
730. The servo circuit 730 controls the rotary
cylinder in such a manner as to operate in phase with

the reference signal applied thereto.



be read contains no information indicating the tine intervals, the original
time intervals cannot be restored. In the case where all the signals at the
20 position corresponding to the tinme stanp are at 0 or 1 |level, the
circuit showmn in Fig. 11, after reading a packet, reads the next packet
after the | apse of a tine corresponding to the nunber of bits of the tinme
stanp. Generally, the nunber of bits of a #f7me stanp is set in 25 such a
manner that the period indicated by the particular nunber of bits is |onger

t han one track period. The signal @f th ext .tr therefaore, - 37
?ﬁlﬂg¥%WQ§%ﬁq’t i ﬁgigﬁ OEH% Fgﬁfgég from

- witten in the nenory 5 € pac Si1 gnal % t he

merory 510. As ac;ffi%’%ﬂér .%%a%og?%ﬂﬁweén ﬁ.ﬁﬁ%iﬁﬁﬁé %%‘Efpé‘tclgt%c%a' S

corresponding to-in Si us the ing can be inhibited. 5

The foregoi Ng deSAfdiitd DN, SO HAIS GRS Sddnpi idh Al | e siginal s at the
position corresponding to the tine stanp are set to 0 or 1 level.

Al ternatively, tdieayasdek effiestroat ivh ajt aimedrdtnthacytl et agp gate
circuit 530 by changing at least a bit
5 controlled in such a manner as to be phase-locked to
the time stamp clock signal for controlling the output
of the reproduced data. At playback, therefore, the
data outpﬁt from the tape transport system can be
synchronized with the data output from the interface,
10 thereby eliminating any data overage or shortage in the
process.
According to the embodiment shown in Fig. 15,
a -technique was described in which the clock is
synchronized with the time stamp applied for recording_
15 so that the relation between the rate of data input
(corresponding to the time stamp frequency) and the
rotational speed of the rotary cylinder (not shown)
included in the tape transport system 320 coincides
with the relation between the rate of data output from
20 the terminal 300 at playback (corresponding to the time
stamp frequency) and the rotational speed of the rotary
cylinder. It is also possible to obtain the
coincidence of the relations at the time of playback by
controlling the cylinder rotation. An embodiment for
25 such a case is shown in Fig. 16.
In Fig. 16, the component parts are partially
the same as the corresponding ones of the embodiment

shown in Fig. 15, and the common parts are designated



10 of LQe signal at the position of the time stanp. As a result, when the
reproduced signal is recorded in another VIR, it is no |longer possible to
restore the packets to the original position. The dubbing can thus be
i nhibited. 15 Now, a technique will be described for restoring
wi th high accuracy the signal reproduced as @mntioned above. The MPEG

standard stipul ates that the accuracy of th€ systemcl ock for deconpressing
and restoring a conpressed i mage should be set to 27 MHz 20 30 ppm or |ess.
In order to achilkwethéi samecuebeyence nwnerabsdraspectivatysysNemeradek is
restored using the clock reference SCR In the case_of digital broadcast,
the accuracy of TP@ BPoéR2feshenpiegFeeeeREY | BLYider cehreriBe, shown in

Fig. 1 is defined as 3 pggéor Iefs. 25 |In the case_where the_signal
recei ved at the PURRTILr Ange1Ret IR FHEFUYRcoRRE BYMeEaL o278 84
directly by the decggéﬁg circuit 260 without the VIR 53, the - 38 -

restoration of tHe" e Erot *using the clock reference SCR descri bed

above can achéeve SUbStantA@Jfébording, the output signal of the local

oscillator 740 for the reproduction time stamp is
applied to the ffequency divider circuit 751, where the
input signal is frequency-divided at a predetermined
dividing ratio, and the selection circuit 760 selects

10 and outputs an output signal of the frequency divider
circuit 751. The output signal of the selection
circuit 760 is applied to the servo circuit for
controlling the rotary cylinder in such a mannef as to
be synchronized in phase with a reference 'signal.

15 At playback, the output signal of the local
oscillator 740 is applied to the frequency divider
circuits 750 to 752. The dividing ratio of the
frequency divider circuit 750 is set smaller and the
dividing ratio of the frequency divider circuit 752 is

20 set larger than that of the frequency divider circuit
751. As a result, the frequencies of the signals
output from the respective frequency divider circuits
'ére such that the output signal of the frequency
divider circuit 750 is higher in frequency than that oi

25 the frequency divider circuit 751, while the output
signal of the frequency divider circuit 752 is lower

than that of the frequency divider circuit 751. Each



the same accuracy of the systemclock as that for the programdistribution
center 30. 5° Fig. 12 shows a block diagramof a circuit for
restoring the systemclock on the basis of the clock reference SCR In Fig.
12, numeral 600 designates an input termnal for a signal received, nuneral
601 an output termnal for a systemclock, 10 nuneral 610 a circuit for
detecting the clock reference SCR, nunerat $20-a subtractor circuit,
nuneral - 630 a D) A converter circuit, nuneral 631 a | owpass filter

(hereinafter refgntg@rt 8i8falnesLEbp1iBEMEBHALhE33eRetel bAJR] EONLEOER]
oscillator (hereinafter referred to 15 as the VCO, and nuneral 640 a

counter circuit.adlesedeetyeesyygsatpappthedefrom theatebriankeS@9thsthbe
one after error correction at the error correction circuit shown in Fi gs. 4

and 5 and bef or ecoherdiécsdgnglatrbhetdecodnhgoti cdvetii26970TheThiegnal 20
thus i nput corresponds to (1) or (2). Upon application thereto of a signal
bef ore program devtsubnsagnaheofr bheasedeotibngcircuitt 786801 st appthiedk
reference detection circuit 610 perfornms the same operation as the program
di vi di ng circui t t93bhangeyEeeeiscuill 2300ut Phesmenery| bER isf thensamsCR

contained in a predeﬂernined acket. The detected clock_ reference SCR
as the corresponding one shown in Fig. 11. The control

circuit 770 for controlling the write and read
operations of the memory 510 produces a selective
control signal for the selection circuit 760.

10 The clock signal frequency for the signal
shown 'in Fig. 8(3) with a time stamp added thereto and
applied to the VTR 53 is substantially equal to the
oscillation frequency of the local oscillator 740 but
different in c¢rystal accuracy. Even in the case where

15 a reference signal for.the rotary cylinder is produced
by frequency-dividing the output clock of the local
oscillator 740 at a predetermined fréquency divider
circuit 751 at the time of recording, therefore, the
fact that data is output from the memory 510 while

20 watching the time stamp at playback leads to the fact
that the data reproduced from the cylinder included in
the tape transport system 320 and applied to the memory
510 fails to coincide with the data output from the
memory 510 in amount within the framework of the above-

25 mentioned accuracy, resulting in an overage or a
shortage of data a predetermined time later. In view

of this, the control circuit 770 monitors the data



is appljed to the subtractor circuit 620 and the - 39 - counter circuit
640. The counter circuit 640 sets the value of the reference SCR as the
initial wvalue on the counter. The systemclock output fromthe term nal 601
is applied to the counter circuit 640 which counts the 5 system clock from
t he value set by the clock reference SCR The count on the counter is
applied to the subtractor circuit 620, wht &0 outputs the difference between
the reference SCR and the count with the reference input and applies the

530 comver i s t eV RRITC aFPRCTAREERT Rt oI MRaPhs SRamahERR, Ehe et fh g
oot hed Si gnal 16 ThE YCOBADY - TRELVED K5 coffPard Fhe Gachi frenats ¢

frequency accordbporhe EP@@&M &l 90@ér JiBcRUE PYs0 SERBRbLPftéhe VCO 632
I's output as a systemclock fromthe term nal 601. The circuit shown in

Fig. 12 constituigSre¥beé theCodt&fhionabJbtéeyeehe€edbackhei égliithderl n the

vae 5 the case where the data is on the increase, by
contfast, the output signal of the frequency divider
circuit 752 is selected to control the rotational speed
of the cylinder downward. In the case where it is
decided that there is not any overage or shortage, the

10 output signal of the frequency divider circuit 751

providing the same dividing ratio as for recording is
selected.

As described above, a compressed signal can
be recorded and reproduced in stable fashion by use of

15 the invention.

Fig. 17 is a block diagram showing the
overall configuration of the receiver decoder 52 and
the VTR 53 for the case in which the time stamp clock
and the bus clock have different frequencies. Although

20 the receiver decoder 52 based on the embodiment of Fig.
5 is shown, the effect is similar when the output
signal of the change-over circuit 240 is decrypted on
the basis of the embodiment shown in Fig. 4; The
interface circuit 290 is shown on the basis of the

25 embodimeht of Fig. 14. 1In this case, the receiver
decoder 52 and the VTR ‘53 are connected by a modulated

signal. Numerals 800, 810 designate modem circuits for



20 where the systemclock frequency is high as conpared with the intervals
of the ¢lock’reference SCR a negative value is output fromthe subtractor
circuit 620, while in the case where the systemclock frequency is |lower, a
positive value is produced fromthe 25 subtractor circuit 620, thereby
controlling the oscillation frequency of the VCO 632 to a constant |evel.
As a consequence, the systemclock frequen®i at - 40 - the receiver

side, i.e., the receiver decoder can be nmade equal to the systen1c|ock

[requency at {hegidensalasion g% defe tIhorogiam dalkibuLigl cRat o

30, so that the accu t he sy sten1c ock can

substantial | y 'G’éénﬁﬂ?é‘l?’ll@j)”%hé\l%w ucef?hmﬂufs':&o&l?f&i &PCk TOhe IfiSAGN T NY

wi th high accuracy the signal repro fromthe VIR 53. In this case, the

accuracy of the &leekiatsdde QUEBIANELIStthd UiéO8i €Nt @Ecier tHP accuracy
of the 10 tine stanp at the tinme stanp adder circuit shown in Fig. 9, and

the accuracy of timowdlockheftédmineln@odn) i espphiedi teutlie SYTRNS3I N Fi g.
11 are deterni nant
through the terminal 300.

The VTR 53 operates in a manner according to
the embodiment of Fig. 6. The signal applied from the
terminal 300 is applied to the interface circuit 305.
The interface circuit 305 operates in accordance with

10 the embodiment of Fig. 15. This circuit is supplied
with a modulated signal, and therefore, the input
signal from the terminal 300 is applied to and
demodulated by the modem circuit 810. The demodulated
signal is applied to the clock restoration circuit 651

15 and the parity adder circuit 311. The parity adder
circuit 311 and the modulation circuit 312 process the
signal in accordance with the clock signal restored at
the clock restoration circuit 651. Numeral 830
designates a tape transport section of the tape

20 transport system 320 shown in Fig. 6.

In Fig. 17, the local oscillator 740
generates a clock for the time stamp. This time stamp
clock is used also for the reproduction signal
processing at the demodulation circuit 330 and the

25 error correction circuit 331. Numeral 820 designates a
local oscillator for the bus clock.

In the embodiment shown in Fig. 17, the

interface circuit for the VIR 53 and a part of the



factars..In the case where a clock signal is produced independently for
each of thesé circuits, the overall 15 accuracy nust be maintained to 30
ppmor |ess. The clock accuracy at the programdistribution center 30 is 3
ppm Therefore, the accuracy of the tine stanp at the tine stanp adder
circuit showmn in Fig. 9 and the accuracy of the clock for the tenporal
adjusting 20 circuit showmn in Fig. 11 are-rEywred to be maintained to 13
ppmor |ess respectively. In order to nmaintain this accuracy, a

hi gh- accur acy crﬁfaﬁieé%k'@ﬁ t%ﬁe gggnggggrt%gggaﬂis sréeresisgnr%ng the

accuracy of the trnme s rCUIt own i n Fig.

9 is illustratedsifeRhennd3: aéntﬁégcoéfsesﬁaﬁai papPrdeskgpakes a clock
restoration circuit shown in Fig. 12, nuneral 600 a PLL circuit, nuneral

602 a - 41 - ayBdeimehOCKE PPY! 1srmmbtheyrremabd5ﬁéna ¢kogkomhonal
output termnal, nunerals 661, 665 frequency divider circuits, nuneral 662
a phase conparatbigci 18ui t Innther ahb6@Bment LEE, Fagd h8pethe 684qaehNCP.
5 of the local oscillator 740 having an oscillation
frequency equal to the time stamp clock frequency is
compared with the time stamp of the input signal, and
the rotation of the rotary cylinder is controlled in
accordance with the time stamp. This can produce the
10 same effect as the embodiment shown in Fig. 15. 1In
Fig. 18, reference numeral 721 designates a frequency
divider circuit, numeral 851 a subtractor circuit, and
numeral 852 a counter circuit.
The signal input from the terminal 600 has
15 the time stamp thereof read by the time stamp read
circuit 611. The time stamp thus read is applied to
the subtractor circuit 851 and the counter circuit 852.
A clock signal of a frequency equal to the time stamp
clock is output from the local oscillator 740, and is
20 applied to the counter circuit 852 and the frequency
divider circuit 721. The count on the counter circuit
852 is set by the time stamp applied thereto for
counting the input clock signal. The output signal of
the counter circuit 852 is applied to the subtractor
25 «circuit 851 where the difference with the input time
stamp is taken, which difference is applied to the

frequency divider circuit 721. The frequency divider



5 . . The system clock signal output fromthe termnal 601 is
applied'through the termnal 602 to the PLL circuit 660. The system cl ock
signal applied fromthe termnal 602 is frequency-divided to a
predeterm ned frequency at the frequency-divider 10 circuit 661. The signal
t hus frequency-divided is applied to the phase conparator circuit 662, and
the oscillation frequency of the VCO 664 4+ ss3¥requency- divided at the
frequency divider circuit 665 to a frequency equal to the output signal

cirourt b61 comGrEe o  phabeealpi®aatEtEn Be e TAEk LOTGRaT PR hot Ak
h ' h F : | f th
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frequency of thesMaaB6for THhe Sbivéi &LHELIO6P360NSHhENt EBeVRREFEBeROE! €d A
negative feedback circuit. In the case where the oscillation frequency of

the VCO 664 is highspplbed fhemsylséesnbtoattonpoiréubtn 86t iervhsal 602,
the input to the PLL circuit 660 is fed 25 back in such a manner as to
reduce the osti lpavcess|rebaedtyidimg vackovef sthe Afreqeensggdivicdert he
oscillation frequency of the VCO 664 is phase-locked to
circuit is finely adjusted in accordance with the
difference, and the reference signal applied to the
servo circuit 730 is synchronized with the time stamp
signal input.

10 In the way described above, the rotation of
the rotary cylinder can be controlled in synchronism
with the time'stamp input, with the result that the
recording operation of the VIR 53 can be performed in
stable fashion. Although the digital signal is

15 processed in a VIR according to the above-mentioned
embodiment, the invention is not limited to such an
application but the output of the interface circuit of
the receiver decoder may be applied to another type of
data storage device including a memory. |

20 According to this embodiment, a digitally
compressed video signal can be sent intermittently in
the form of packets. Also, the signal can always be
recorded and reproduced in-stable fashion, thereby
making it possible to restore the original time

25 intervals of the packet signal.

Now, another embodiment is described with

reference to Figs. 19 to 30. This embodiment concerns



- 42 - the systemfrequency. The accuracy of the clock signal frequency
output fromthe ternminal 603 thus can be mmintained at 3 ppmor |ess which
is substantially equal to the accuracy of the systemclock signal input. 5
The accuracy of the tinme stanp can thus be set to that of the clock at the
programdistribution center 30. In view of the accuracy value of [err]3
ppm the clock accuracy of the tenporal adjgysting circuit is set to [err]27
ppmor less. An error twice as large as 10 when using an independent cl ock
is permtted, thereby facjlitating the designjng of the osci|lator. The

cl ock restoratiomei¢asetimsghich ridemi ¢kack nsidweatickeai e chimei $tamd, and
t herefore can dg%§$e as a clock restoratipn ¢ircujt included ip the

decodi ng 15 ci raHA¢d 60, Eho\ RAGERES CERCR IO S| 1RERELGRY 1P t EFSANSREYy be

Shown i n Fig. 19 ehsthe FHEEK: meiaty iy ot SRRt Ehie % SHRTRE and the
time 20 stamp frequency i s49. 12 Miys s U Aigkddidd & 4 hedsegency
divider circuit 661 is set to 171125, an
5 signal recording-reproduction apparatus. Numeral 1100

desiénates a rotary head, numeral 1101 a capstan,

numeral 1102 a recording-reproduction signal processing

circuit for generating a recording signal at recording

and demodulating the reproduced signal at playback,

10 numeral 1104 a control circuit such as a microprocessor
for controlling the recording and playback modes,
numeral 1105 a.circuit for éenerating a timing signal
providing a reference for the rotation of the rotary
head 1100, numeral 1106 a servo circuit for controlling

15 the rotary head and the tape feed rate, numeral 1107 an
input-output circuit for inputting the recording signal
or outputting the reproduced signal, numeral 1109 a
voltage-controlled oscillation circuit (VCO) for
generating a reference clock for recording, numeral

20 1110 an oscillation circuit for generating a reference
clock for reproduction, numeral 1111 a tape, and
numeral 1112 a recording-reproduction circuit for the
analog video signal.

At reéording, the recording data in packet
25 form are applied from the input-output terminal 1108 at

given time intervals. A part of the packet data

applied from the input-output terminal 1108 is applied



the dividing ratio of the frequency di vider circuit-665.10 1/2048. In this.
case, the frequenC|es of the signals applied to the phase conparator 662
are both 25 set to 24 kHz. In the case where the tinme stanp frequency
assunes a value different fromthe aforenenti oned - 43 - frequency, the
dividing ratio of the frequency divider circuits 661, 665 is changed
appropriately to neet the situation. Al so; 55 4 he case where the tine stanp
frequency is set to 27 MHz, the PLL circuit 660 of 5 course is not

asa ol ock i gnar ™ Ak rehe -"J%@%%Pﬁwt%’fcﬁég LS Tl le Stam

frequency and thes hus;i €l pelia ! efiye S8t 1004038452 The
cl ock signal of 49. 155 VHz generatgﬁﬁ?ﬁf ﬁ%oﬁ?nent ofeﬁ%B §ﬁ§z

applied from thecygs nénatge ké@%awerﬁ@a h&Ri iR ItENEYm PESLGRCYa 98, t he
time stanp can be nmaintained at 3 ppmor |ess, a value equal to the systen1
clock accuracy odté¢ hebprngimenof the information attached to the packet

5 data or the information sent separately from the packet
data; decides on a recording mode according to the
detection result, and sets the operation mode of the
recording-reproduction signal processing circuit 1102

" and the servo circuit 1106. The input-output circuit

10 1107 detects the packet data to be recorded, and
applies the detected packet data to the recording-
reproduction signal processing ciréuit 1102. The
recording-reproduction signal processing circuit 1102
determines the number of packets to be recorded in a

15 track according to the recording mode decided at the
control circuit 1104, generates an error correction
code, ID information, a sub-code or the like, generates
a recording signal, and records the signal on the tape
1111 by means of the rotary head 1100.

20 ' At playback, first, the reproduction
operation is performed in a given playback mode, and
the ID information is detected at the recording-
reproduction signal processing circuit 1102. The
control circuit 1104 decides on the recording mode

25 used, and resets the operation mode of the recording-
reproduction signal processing circuit 1104 and the

servo circuit 1106 for reproduction. The recording-



15 distribution center 30. In the case where the tine stanp frequency is
set to 27 ME and the bus clock frequency to 49.152 MHz, on the other hand,
the PLL circuit 660 is not required. The system cl ock signal output from
the 20 termnal 601, therefore, is applied as a time stanp cl ock signal
fromthe term nal 400, while the bus clock frequency has an accuracy of
only about [err] 100 ppm A | ocal osci | | ator®&anh thus be used. Fig. 14 shows
the configuration of a tinme stanp adder circuit in such a 25 case. In this

circuit, numeralrdép¥bdiest ghtteigral @Sdcaseind atDrowitam ¥ol tdetosct s lat e at
49. 152 MHz descri bed above. - 44 - Now, description is nade about the
accuracy of the symchrenigetidmrsidmal apaiateas mtd noporeats tars hemror n
Fig. 11 when a tinme stanp signal is prepared as shown in Fig. 13. In the
case where the tinsacrergarsee | widikh sihmatepygduceet] fsignaheftem i@l 504 and
the bus clock frequency applied fromthe term nal 501 are equal to each
other at, say, 4Pudy Mgadibk0QxaRrodyces deke data, the sub-code or

5 the like, and applies them to the input-output circuit
1107. The input-output circuit 1107 outputs the
reproduced data from the input-output terminal 1108 on
the basis of the timing signal generated at the timing
signal generating circuit 1105.

10 At recording, the VCb 1109 is controlled at
the rate of the recording data inéut from the input-
output terminal 1108 and a reference clock for
operation of the recording-reproduction apparatus is
generated, while at playback, on the other hand, the

15 clbck generated by the oscillation circuit 1110 ig used
as a reference clock for the operation.

The recqrding and reproduction operation for
an analog video signal will be described. At
recording, the analog video signal applied from the

20 input terminal 1113 is processed as predetermined at
‘the analog recording-reproduction circuit 1112 and is
recorded on the tape 1111 by means of the rotary head
1100. At pléyback, on the other hand, the wvideo signal
reproduced by the rotary head 1111 is processed in a

25 predetermined way at the analog recording-reproduction
circuit 1112, and then output from the terminal 1114.
The head for analog recording may double as the head

for digital recording or may be independently provided.



signal js applied for both froma local oscillator of the sanme frequency of
49. 152 WHz. The accuracy of the 10 clock frequency in this case is required
to be [err]27 ppmor |ess as described already. In the case where the bus
clock frequency and the tinme stanp signal frequency are different from each
other, on the other hand, the accuracy of the time 15 stanp signal applied
fromthe termnal 504 is required to be [ergd 27 ppmor |ess, while the
requi red accuracy of the bus cl ock signal applied fromthe termnal 502 is

only about [err] 100 ppm In, this case, both clo k s nal s can_be rodgced
by a local oscillator. Thi%i%g %%r$@@ﬁ%dﬂ§r??9§ tHerRi o %tg C&t gna
frequency to 27 Pgd t he bus g@ﬁ%f equenc to 49, 152 Ngh |$ %
above-nenti oned - ?ﬁ?tﬂ%?er% %%%l?%a ic??baﬁxf%} B%e 3 Png t he

o Dot oL ki, L B LRy ik 0acRE g1 A e (1 1 on
(corresponding tQuhleali IB0Pt ANRatL CAMESENIn@NErbhefor reéérdlng a
5 digitally compressed video signal, numeral 1012 a sub-
code.recording area for recording sub-codes such as the
time stamp and the program information, numerals 1002,
1006, 1011 preambles to the respective recording areas,
numerals 1004, 1008, 1113 postambles to the respective
10 recording areas, numerals 1005, 1009 gaps between the
respective recording areas, and numerals 1001, 1014
margins at track ends. By forming a postamble, a
ﬁreamble aﬁd a gap in each recordipg area, an
independent post-recording from the respective areas is
15 made possible. Needless to say, digital signals other .
than the digitally compressed video signal and the
audio signal may be recorded in the recording areas 103
and 1007.
Figs. 21A to 21B show a block composition of
20 each area. A block composition of the auxiliary data
recording area 1003 and the data recording area 1007 is
shown in Fig. 21A. Reference numeral 1021 designates a
synchronization signal, numeral 1021 ID information,
numeral 1022 a video signal or an auxiliary data, and
25 numeral 1023 a first parity (Cl parit?) for error
detection and cbrrection. The synchronization signal

1020 is composed of two bytes, the ID information 1021



rotational speed of the rotary cylinder (not shown) included in the tape

sols

transport sy§tem 320 is required to coincide WYH THE rel ati on between the
rate of the data output fromthe term nal 300 at playback 5 (correspondi ng
to the tinme stanp frequency) and the rotational speed of the rotary
cylinder. An enbodinment for realizing such coincidence of relations is
shown in Fig. 15. In Fig. 15, nuneral 60Q dgsignates an input 10 term nal
for a signal corresponding to Fig. 8(3) received at the interface circuit
305 shown in Fig. nuneral 611 a t nuneral 621 a

6 . 4 ci it

subtractor circi?t EoRmePRIeSasthe ﬂ#n%oﬁct?/’:?n?%ée ?52&’5&‘2@@&*‘%36 an

LPF, | 637 VCO, | 15 641 t ' it, 51

c ock rest d at Laﬁ‘mseuﬁ‘%‘fﬁéﬁa reas: 2 Seangelodk Shstafs Shatbai 720 a
i Vi ' [ l. 73 ' it..and 40

requency. divi datyelg o ig MRS A0 8 SELR SbEULLe B1GE IRE 2t 20 2

operation in rec&;dié nﬂeé@?&'ﬂ? éi]pé&ri(gg% A_;Lnrt grf\.jljc%&é%tgﬁr‘ﬁﬁ@ = over

circuit 710 selects and outputs a sig from 7. e clock

restoration &rcsbde OodcSROiMy idrdd J-tHe SpficRFon LAt Z6M $1ghdE FEIE
configuration as the.cl ock

and the ID information 1021 are the same as those in
Fig. 21A, and the data 1022 is composed of 24 bytes,
while the parity 1023 consists of five bytes, each
block being formed of 35 bytes which is one sixth'of

10 the bytes of the block in Fig. 21A. In this way, the
number of bytes for each block is set in the ratio of
integers and further the same composition of the
synchronization signal 1011 and the ID information 1012
is employved for all the areas, whereby the generation

15 of blocks for recording and the detection of the
synchronization signal and the ID information can be
processed with the same circuit.

Fig.22 shows a composition of the ID

information 1021. Numeral 1031 designates an area

20 code, numeral 1032 a track address, numeral 1033 a
block address within a track, numeral 1034 ID data, and
numeral 1035 a parity for detecting an error of the
area code 1031, the track address 1032, the block
address 1033 énd the ID data 1034. The area code 1031

25 is fof identifying each area. The data recording area

1007, for example, is assigned “007, the auxiliary data

recording area 1003 is assigned #10”, and the sub-code



25 restoration circuit 650 shown in Fig. 12. The clock restoration circuit
651 has “the ‘time stanp read circui't "61T réad the i &t'anp of each packet-——--
fromthe signal - 46 - input applied through the term nal 600, and the
out put signal of the tine stanp read circuit 611 is applied to the
subtractor circuit 621 and the counter. Subsequent operations are the sane
as those of the clock 5 restoration circui §9650. The output signal of the
VCO 637 is synchronized with the tine stanp signal added to the packet
signal input. The clogk signal synchronized with the tine stanp signa
which is output T&EHRING xR At At Uit 's5 £9% SHAIRI&t t Pt he

h - 10 ' it 71 Al di ' f VCO 637 i
el octed and ouBIREHIGH (e SRER Sl e B L e
fromthe change;?%\aé?{ggfé'c%% tt 7 %altsd M@‘%ﬁ’tgo afllbea flr(ﬁgperéq:yc ._ditvc; der

circuit 720, an el ng Trequency-di d at a predeternined 15

Cont rol's the roiStT RV e et Yo (T e, B vl R e
y cylinder in such a nmanner that the
rotary 5 reproduction. The track address 1032 is for track
identification, in which the address is changed for
every one or two tracks. In this case, 64 or 128
tracks can be identified with a 6-bit address. The
block address 1033 is for identifying the blocks of
10 each recording area. The data recording area 1007 is
assigned 0 to 157, the auxiliary data recording area
1003 is assigned 0 to 13, and the sub-code recording
area 1012 is assigned 0 to 17, for example.
The track address 1032 is repeated for each
15 12 tracks or each multiple of 12 traéks, for example,
in order to identify the third error correction code
described later.
The Cl parity 1023 is added to the area code
1031, the track address 1032 and the block address in
20 the data 1022 and the ID information 1021, for example.
As a result, the ability to detect the block address or
the like at playback can be improved.
Fig. 23 shows a data composition of each
track in the data recording area 1007. The
25 gynchronization signal 1020 and the ID information 1021
are not shown. The data recording area 1007 is |

composed of 158 blocks, the first 139 blocks being for



cylinder is in phase with the signal applied fromthe frequency divider
circuit "720.° 20 Now, the operation in playback node is

descri bed. At playback, an output signal of the local oscillator 740 for
time stanp clock applied to the change-over circuit 720 is selected and

out put, and the output signal is frequency-divided by the frequency 25
divider circuit 720 and applied to the servg. circuit 730. The servo circuit
730 controls the rotary cylinder in such a nner as to operate in phase
with the reference signal applied thereto. - 47 - At recording, the
rotation of the reteryinygl thdedata toai|othednenttbé bdscksofotrhe cl ock
synchroni zed with the tine stanp signal, while at playback, the rotation of
the rotary cylindecordiBgcther bhied enreunchomreehnen agdeo (B2 paastyldocked
to the time stanp clock signal _for controlling the output of the reproduced
data. At playbackO4¢nheprfloFbe iastdiideoblpakst fom raeordprdt EhAsperend

system can be synchronized with the_data_output fr he i nterface,
y yerror correctgon code (C2 paggtyg 8825.

5 | The C2 parity 1043 of five bytes, as compared
with the C3 parity of 14 bytes, is added to the data of
139 bytes for éach track. On the other hand,.the C3
parity 1044 of seven bytes is added, for example, to
each of the even- and odd-numbered blocks into which a

10 139-block data is divided for each 12 tracks. The
Reed-Solomon code, for example, may be used as the
error correction code.

Fig. 24 shows a composition of the ID data
1034 in the data recording area 1007. The ID datum

15 1034 is composed of, for example, four bytes from four
blocks. This data is multiplex-recorded a piurality of
times thereby to improve the detection ability at
playback. The four-block data is composed of six types
of data ID-1 to ID-6.

20 ID-1 specifies the recording format of the
data recording area 1007. More specifically, a
plurality of types of formats can be handled by
changing the value of ID-1. In recording a digitally
compressed video signal of packet form, for example,

25 the ID-1 is set to “1~,

ID-2 specifies the recording mode, i.e., the
maximum recording rate. According to this embodiment,

data of about 25 Mbps can be recorded when using a 4-



10 thereby eI|n1nat|ng any data overage or shortage in the process.
Accordiig to“the embodi nent shown in Fi'g. 15, a techniquée was described in
which the clock is synchronized with the tinme stanp applied for recording
15 so that the relation between the rate of data input (corresponding to
the tine stanp frequency) and the rotational speed of the rotary cylinder
(not shown) included in the tape transport éyst em 320 coincides with the
rel ati on between the rate of data output from 20 the term nal 300 at

pl ayback (corresponding to tihe ti stamp fre n d the ti I
speed of the rotslg #c@‘?‘f%’a‘érheqcﬁ g‘gratr"é%p%%%% erc¥%°’6 na'fL %o: gg?de‘nce
of the relation

rotation. An errts)l'ﬁ%é ﬂ?“% é%ﬁ% a cas |s 2%1 %ﬂé@#g%ﬁ%}é@ﬁéi g. 16,
the conponent pas?ééo:?dfnc_?aié'é’éfﬁ’léd‘eo@@r@c%éhﬁa@@réﬁs&%@'é@e egw®f the

enbodi nrent shown in Fig. 15, and the common parts are de5|gnated - 48 -
by the sanme ref effiie® WS Et&ckesSHSEteach Yrotutbem) s the recording
5 rate is about 12.5 Mbps. If the recording is effected
at the rate of once every four times, on the other
hand, the recording rate is about 6.25 Mbps. 1In this
case, if the tape feed rate is set to 1/2 or 1/4, the
track pattern on the tape is substantially the same.

10 In similar fashion, the maximum recording capacity can
be reduced to 1/n (n: positive integer) of 25 Mbps. At
recording, the transmission rate of the recording data
is identified and the optimum reco:ding mode is set.
The mode in which the recording operation is performed

15 is recorded in ID-2. For example, “1" is recorded for
25 Mbps, “2” for 12.5 Mbps, and *“3” for 6.25 Mbps.

ID-3 specifies the temporal compression mode,
i.e., the temporal compression ratio for recording.
This is applicable to a scheme in which a digital

20 signal, after being temporally compressed, transmitted
in a short time and recorded, is decompressed
temporally for reproduction. This code is set to *1”,
for example, when the temporal compression is lacking,
to “2” when the temporal compression ratio is two, and

25 to #3” when the temporal compression ratio is four.

ID-4 is for specifying the number of channels

of data recorded at the same time. In recording mode



750 to 752 de5|gnate frequency divider circuits, nuneral 760 a selection
circuit)” and’nuneral 770 a control circuit. 5 At recording, the
out put S|gnal of the local oscillator 740 for the reproduction tinme stanp
is applied to the frequency divider circuit 751, where the input signal is
frequency-divided at a predetermned dividing ratio, and the selection
circuit 760 selects 10 and outputs an outpué2stgnal of the frequency
divider circuit 751. The output signal of the selection circuit 760 is

appl L ed Lo, L2 ST vEaE! Ly Or aBRA! b3 119 MBe! BLA" KaCYEEBTREH BnSUCh 2
manner as to be Synchronized 1"h phase wi erence Si
At pl ayback, therQut BHbnsiggal of the | ocal OSC|IIator 740 is applied to

the frequency divider circuits 750 to 752. The dividing ratio of the

frequency divider circuit IbOsi gpeeifsasl the atfbéheodi padkagsr abterakdt he
frequency divider circuit 752 is 20 set larger than that of the frequency
divider circuit Ibhleadh &armekyul bndt IB-6br ehechengshobft backegsak-ecoutiedt.
fromthe respective frequency divider circuits are such that the out put

si gnal of the5fr&heepmpuatyrdedatir secrrdsd iin rhghetrpakf isqgensyolied

that of 25 the frequenc% divider circuit 751, while the output
for each packet, and the number of packets 1is recorded,

thereby making it possible to meet the regquirement of a
given transmission rate. The data amount can be
controlled for each or a plurality of tracks. By
10 recording the packet length, on the other hand, a
backet of an arbitrary length can be handled
successfully.
As described above, an efficient recording
operation can be performed with a simple recording and
i5 reproduction processing by controlling the recbrding
mode and the data amount recorded in each track in
accordance with the transmission rate of the data
recorded. At playback, first, the ID data 1034 is
detected and the recording mode or the like is
20 identified, followed by setting the reproduction
processing circuit to the particular mode for
reproduction.
The data amount can be controlled by bytes if
the address of the last block is recorded in ID-5 and
25 the position of the last data in ID-6 without any
correspondence between packets-and blocks.
Correspondence between the frames of the

digital video signal to be recorded and the track for



signal of the frequency divider circuit 732 is lower_than that of the
frequency divider circuit 751. Each -49- output signal is applied to the
selection circuit 760, and selectively output therefromin accordance with
the control signal fromthe control circuit 770. The output signal of the
selection circuit 760 is applied 5 to the servo circuit 730. The nenory
510 is the sanme as the correspondi ng one shédn-in Fig. 11. The control
circuit 770 for controlling the wite and read operations of the menory 510
produces a sel ectJ t sikgnal f ' circuit .76Q., 10

The cl ock si gnal tffe%gcfﬁn%g/(y\‘a& lbt%h%esﬁu%;?éilt %S’hcs)s\?ﬁ%ﬁtﬁ{ggi%&e gf)%)a e ti e
stanp added ther gijacnN% ARMd %tagyélg%ﬁ\ﬁﬂgcﬁ?tﬂes R Q%P_ alsley t%%“%lraﬁr% t he

oscillation frequency of the loc ator 740 erent 1 n crystal

accuracy. Even i Frici@ ofhere Ead efigmncersivgnal graadtaenigldr ¥
cylinder is produced by frequency-dividing the output clock of the |ocal

oscillator 740 atredapietdetdti rte freamee freqlietioyero fCitheuiii déol sdigniahe time
of recording, therefore, the
5 In the case where the rotational speed of the rotary
head is identical to the frame frequency of the video
signal, the same rotational speed can be used in the
case where the apparatus is applied also to the
recording and reproduction of an analog video signal.
10 Thus the same servo circuit can be used. The
rotational speed is set to 1800 rpm, for example, for
the frame frequency of 30 Hz, to 1800/1.001 rpm for 30/
1.001 Hz, and to 1500 rpm for 25 Hz. In the case of
digital recording, the rotational speed of the rotary
15 head is proportional to the maximum recording rate, and
~therefore the méximum recording rate can be increased
by increasing the rotational speed. With a double
speed of 3600 rpm, 3600/1.001 rpm or 3000 rpm, for
example, the maximum recording rate can be doubled. 1In
20 consideration of the compatibility with the analog
recording and reproduction, however, a very high
maximum recording rate poses a problem. The rotational
speed 5/4 times as high, i.e., 2250 rpm, 2250/1.001 rpm
or 1875 rpm or thereabouts may be a choice.
25 Fig. 26 shows an example configuration of
blocks for recording the digitally compressed video

signal transmitted in packets in the data recording



fact that data is output fromthe nenory 510 while 20 watching the tinme
stanp at playback leads to the fact that the data reproduced fromthe
cylinder included in the tape transport system 320 and applied to the
menory 510 fails to coincide with the data output fromthe nenory 510 in

amount within the framework of the above- 25 nentioned accuracy, resulting
in an overage or a shortage of data a predeférfined tinme later. In view of
this, the control circuit 770 nonitors the data - 50 - overage and

shor age, and | nthg, 552 YReBRCLSeIsha LouLy SHoElmalBBvorackect | Vel

out puts the out put signa € frequency” divi

ereby to

| norease the r ot akbapal, fEeAuPBsY Akt uhi 1880 okNeirbhengeag phore the
of the freq

data is on the increase, by contrast, the output signa

uéncy

divider circuit d&8al angepaekedst 2022nbEOk 9RhBytekat i anphcreeedrofiathe
cylinder downward. In the case where it is decided that there is not any
overage or shortageretbedéd dntpaublscRpal.ef,tha toegespoyddneedeithi acuit

751 providing the sane dividing ratio as for recording is
5

Cl code series, whereby a burst error which may occur

due to a dropout or the like on the tape and make

impossible correction by blocks is prevented from

affecting a plurality of packets constituting units of

transmission.

10 The control information 1024 is one

associated with the contents of data, the recording

time, the copy control data, or other information

associated with the packet 1071. This information is

recorded for three bytes of each block or for each 3 x

15 n bytes of n blocks.

Fig. 26 shows a composition of blocks when

the length of the packet 1071 is set to 144 bytes. In

this composition, four packets 1971 are recorded in

three blocks.

20 Fig. 27 shows a composition of the packet

1071 shown in Fig. 25 or 26. The packet 1071 is

composed of, for example, a time stamp 1025 of three

bytes, control information 1072 of a byte for the

packet, and packet data 1073 of 188 or 140 bytes. 1In

25 the case where the number of packets 1073 is smaller

and the packet data is 130 bytes, for example, a dummy

data may be additionally recorded or the area for the

control information may be increased.



sel ected. As described above, a conpressed signal..can be recorded and

r epr oduced i'h stabl e fashion by use of 15 the invention. Fig. 17 is a

bl ock di agram showi ng the overall configuration of the receiver decoder 52
and the VIR 53 for the case in which the tine stanp clock and the bus cl ock
have different frequencies. Al though 20 the receiver decoder 52 based on

t he enbodi ment of Fig. 5 is shown, the effé® -is sinlar when the output

si gnal of the change-over circuit 240 is decrypted on the basi s of the

enbodi mrent shown in Fig. he he basi s

of the 25 enbodi nent of F|g 'E?*§n§§ sg%ggi%' e recelver gﬂéggug 52 and

the VIR 53 are C@ﬂﬁ@cé@doPYd@rﬂ?@%ﬁi@H & g&@ket Nugey Bh 8P e @10 deségnat e
a

nodem circuits for -51- that purpose. result, the signal output
fromthe ternm nadpd®Pf 5EQIy | Ncid Geindd atS wWRilkh atlesl léad hef N@dsarket Cust

800, output fromthe receiver decoder 52 through the term nal 203, and
applied to the \Ofamdnitted or the intervals between packets are
5 counted with reference to a reference clock, and the
count is recorded in a packet together with the packet
data. At playback, the particular information is used
for setting the intervals between packets. The data
can thus be produced in the same form as when
10 transmitted.

As described above, by making arrangements to
express the relation between the number of bytes in
each packet and that in each block in a simple ratio of
n : m in integers and to record a number m of packets

15 in a number n of blocks, efficient recording is made
possible even when the packet length is different from
the recording area for each block. The characters n
and m represent a ﬁalue smaller than the number of
bytes for each packet and the number of bytes for the

20 recording area of each block, respectively. If these
values can be expressed.in an integral number of 10 or
less, the processing is facilitated. The recording
operation can be performed in similar fashion also in
the case where the length of a packet is longer than

25 the recording area of a block (n > m). Further, even
with packets of different lengths, the recording and

reproduction operation can be done easily by employing



S through the term nal 300. The VIR 53 operates in a nanner according to
the enbodi nent of Fig. 6. The signal applied fromthe termnal 300 is
applied to the interface circuit 305. The interface circuit 305 operates in
accordance with 10 the enbodinment of Fig. 15. This circuit is supplied
with a nodul ated signal, and therefore, the jnput signal fromthe termna
300 is applied to and denodul ated by the mfferi circuit 810. The denpdul at ed
signal is applied to the clock restoration circuit 651 15 and the parity

adder circuit 3khe Hingafdrnatidserimidrandticl lswdld ddrece diilngd i tangd J cui t
312 process the signal in accordance with the clock signal restored at the
cl ock restorati @iffiemmnt fwcketNUrergdhS8hrmdss girdamnsi fi dA [y trafamrde
section of the tape 20 transport system 320 shown in Fig. 6. In Fig. 17,
the local oscilltat drthey 4Gqmriimg dommat ok Torl tshown e Hiaw.25Ths there
stanmp clock is used also for the reproduction signal processing at the
denodul ati on ci RaakeBIEngtd tRecisiad gn diithect | RAFkehT fan 3 CQNKRS al

820 de5|gnates a Iocalqﬁgéljator fo the buaﬁ&lock In the enboqinent
shown in Fig.5 1P t4RF9 it P35 iSEFS WHOWR HY LRI ZLSRINADICR he

with the blocks. Such a scheme can be applied also to
the case wherein each packet has 192 bytes or more.
In the case where a number m of packets are

recorded in a number n of blocks, on the other hand,

10 .the packets recorded in each track can be easily
managed by setting the number of blocks in a recording
area to a multiple of n. In the case of Fig. 26, for
example, the number of blocks of the data recording
area 1007 for recording the data is set to 138. Then,

15 184 packets can be recorded in a track. Nothing may be
recorded or other information may be recorded in the
remaining one block.

Fig. 28 shows a configuration of the input-

output circuit 1107 shown in Fig. 19. Reference

20 numeral 1300 designates a packet detection circuit,
numeral 1301 a time stamp check circuit, numeral 1302
an output control circuit, numeral 1303 a buffer, and
numeral 1304 a time control circuit. The transmission
rate of the data input to or output from the input-

25 output terminal 1108A, i.e., the frequency of the clock
signal is assumed the same as the reférence clock for
the recording-reproduction apparatus transmitted from

the VCO 1109 or the oscillation circuit 1110.



- 52 - circyits of the tape transport system.operates.in the sane nmanner as
t he correspondlng parts of the enbodi nent of Fig. 15. Another enbodinment is
shown in Fig. 18. In the enbodi ment of Fig. 18, the frequency 5 of the

| ocal oscillator 740 having an oscillation frequency equal to the tinme
stanp clock frequency is conpared with the tine stanp of the input signal,
and the rotation of the rotary cylinder i-s gbntrolled in accordance with
the tine stanp. This can produce t he 10 sane effect as the enbodi ment shown

in Fig. 15. In Fig. 18, r rgﬂﬁ g§$£ f q C

di vider circuit, nuneral 17a sﬁrtﬁl dtor CI rcul , ?\atfirarderalﬁe 3@'}&

counter circuit. ?}%ﬁl%|aﬁﬂlpilgdff1%ﬁt t 850 @&9: hasSrmltnd e tine
b

stanp thereof read by the tine stanp rea CIrCUIt 611 The tine stanp thus

read is applied timgdersdt1Ges it AHS W inmBR] St NEn oot egg ci rggli t 852,
A clock signal of a frequency equal to the time stanp clock is output from

the | ocal oscil |lsticwn 40, Find 3%, Xhapmdlest tdatael@mnimslwdinglid 852 and
t he frequency

5 packet i, a packet i+l, a packet i+2, a packet i+3, and
so on (i: integer) are applied at irregular time
intervals. The packet data and the clock signal thus
input are apblied to the packet detection circuit 1300,
and packets are detected by the clock output from the

10 timing signal generating circuit 1105 and applied from
the input terminal 1307. The packet 1071 detected is
applied from the output terminal 1305A to the
recording—reproduction signal processing'circuit 1102
for recording. The control signal and the like sent

15 with the packet are output to the control circuit 1104
from the output terminal 1306 for identifying the
packet type and determining the recording mode or the
like. Also, the time stamp 1025 attached to each
packet is applied to the time stamp check circuit 1301.

20 The time stamp check circuit 1301 compares
the time stamp 1025 with the packet interval counted by
the clock applied from the input terminal 1307. 1In the
case where they are different, the VCO 1109 is
controlled in such a manner as to correct the

25 difference by the control signal output from the output
terminal 1308. More specifically, the VvCO 1109 is

controlled in such a manner that the rate of data input



divider circuit 721. The count on the counter circuit 852 is set by the
tinme stanp applled thereto for counting the i nput cl ock signal. The out put
signal of the counter circuit 852 is applied to the subtractor 25 circuit
851 where the difference with the input tine stanp is taken, which
difference is applied to the frequency divider circuit 721. The frequency
di vi der - 53 - circuit 721 frequency-di ggdes the clock signal fromthe

| ocal oscillator 740, and thus produces a reference signal for the servo
circuit 730. \Wen theéﬂfference IS é}fron1th btractor CIFCUIt 851
in the 5 process® SHERRAH, r“ﬁ{ql'b r?gf &% fimem s
finely adjusted_in or. ce mnth t he dlfference and the reference si gnal
applied to the §®FV?E§ I"t" 730 is synchronized with the time stanp signa

I
i nput . 10 In tge Wi sas hed Aguee Hhactaration.at 4hpS ot ary

cylinder can be controlle Féni'smw th the tinme n ut,
the result that jiihedieY1didd P IRt HReVHy %é%rﬁeroqe@lgd&d ' n
5 input from the control circuit 1104 through the input

terminal 1306B, and the packet 1071 reproduced is
output in synchronism with the reference clock
generated at the oscillation circuit 1110. The
reproduced packet input from the recording-reproduction

10 signal processing circuit 1102 through the input
terminal 1305B is stored in the buffer 1303. Also, the
time stamp 1025 in the packet is applied to the time
control circuit 1304. The time control circuit 1304
generates a clock signal and controls the timing of

15 reading and outpﬁtting a packet from the buffer 1303 by
means of the time stamp 1025 and the cleck input from .
the input terminal 1307. The clock signal is output at
the same timing as shown in Fig. 29, i.e., at the
timing when the fecording data is input. As a result,

20 apparatuses for receiving and processing reproduced
packets including the devices for decoding digitally
compressed video signals or other digital signal
recording-reproduction apparatuses can process a
recorded or reproduced signal in the same manner as an

25 unrecorded signal.

As seen from above, in the case where the

transmission rate of the input-output data, i.e., the



stabl e fashion. A though the digital signal is 15 processed in a VIR
according to the above-mentioned embodi-nent, the-invention is not linted
to such an application but the output of the interface circuit of the

recei ver decoder may be applied to another type of data storage device

I ncluding a nenory. 20 According to this enbodinent, a digitally
conpressed video signal can be sent |ntern15 ently in the fornlof packets.
Al so, the signal can always be recorded and reproduced in stable fashion,
thereby nmaking it possible to restore the original tinme 25 intervals of the
packet signal. Nrquardhesf elH@Iodil digriiscis beibrvi idal efernee 69 Fi gs.
19 to 30. This enbodi nent concerns - 54 - the case in which the clock
signal for the tihe rafeyerkiarlack tdfe paskaidimpaeremprbductiidemtical in
frequency with the clock signal for transmtting the packets. Fig. 19 shows
the confi gurati GPRATaLUR gidkalin heymase shane e e‘-‘ﬁ?&fhﬁ]@tﬁ%’rplap@ﬁ%t us.

Nuneral 1100 deS|gn%1es a rotany head, nuneral_ 1101 a st an,
is the same as the frequency of the re e ence clock

5 divided by an integer multiple thereof, then an input-
output circuit can be easily constructed without using
any PLL or the like. The frequency of the reference
clock must be set to an integer multiple of the
rotational speed of-the rotary head since it is

10 necessary to generate a reference signal for the
rotation of the rotary head. The rotational speed of
the rotary head is desirably synchronized with the
frame frequency of the video signal as described above.
As a result, if the transmission rate is synchronized

15 with the rotational speed of the rotary head or the
frame frequency of the video signal, the reference
clock of the recording-reproduction apparatus can be
easily set and constructed. The transmission rate of
course may be synchronized with the field frequency.

20 Assume that the transmission rate is set to
50.4 MHz that is 840 times higher than 60 kHz, for
example. Sixty kHz is an integer multiple, i.e., a
common multiple of all the frame frequencies including
30 Hz, 30/1.001 Hz and 25 Hz and the field frequency

25 thereof twice higher than the frame frequency. It is
also an integer multiple of 2250 rpm. Further, since

840 = 8 x 3 x 5 x 7, various frequency-dividing clocks



nuneral, 1102 a recordi ng-reproduction signal processing.circuit for
generating a recording signal at recording and denodul ati ng the reproduced
signal at playback, 10 nuneral 1104 a control circuit such as a

m croprocessor for controlling the recording and pl ayback nodes, nuneral
1105 a circuit for generating a timng signal providing a reference for the
rotation of the rotary head 1100, nunerak %006 a servo circuit for
controlling 15 the rotary head and the tape feed rate, nunmeral 1107 an

| nput - out put ci 1G4y G Ya .iq.%égnr&agtl ol rbgccgeq:'tr}%qsg O?C%ﬁ%ﬁjtéfd@c the

reproduced signal, nunera av age-contro ation circuit

(VCO) for generald hed daieC 50N MHOEs ftie tSGRIsH NG IR, 2Gmehl( @an
oscillation circuit for generating a reference clock for reproduction,

nuneral 1111 a tidgpendlih e Madd1bl bAly £ ePedifid e HredfuetidytUidn f or
t he anal og video signal. At recording, the recording data in packet 25 form

are applied fronmrtegaemputl-tdytlputo f evbe pertilif sat fiyiaren fivagmeanmdyeroral s. A
part of the packet data a%PIied from the input-output tgrninal 1108 is
appl i ed 5 the field frequency can be employed with-equal effect.
Fig. 30 shows an example connection between
the digital signal recording-reproduction apparatus
shown in Fig. 19 and a digital broadcast receiver or
other digital signal recording-reproduction
10 apparatuses. Reference-numeral 1200 designates the
digital signal recording-reproduction apparatus shown
in Fig. 19, numeral 1201 a digital broadcast receiver,
and numeral 1202 another digital signal recording-
reproduction apparatus. The digitally compressed video
15 signal and the like received by the digital broadcast .
receiver 1201 or the digitally compressed video signal
or the like reproduced by another digital signal
recording-reproduction apparatus 1202 is applied from
the input-output terminal 1108 to the digital signal
20 recording-reproduction apparatus 1200 for recording.
Also, the digitally compressed video signal and_the
like reproduced at the digital signal recording-
reproduction apparatus 1200 is applied through the
input-output terminal 1108 to the digital broadcast
25 receiver 1201 or another digital signal recording-
reproduction apparatus 1202. The digital broadcast

receiver 1201 processes the input signal the same way



- 55 - through the input-output circuit 1107 to the control circuit 1104.
The cont¥ol “Circuit 1104 detects the type of the packet data, the nmaxi num
transm ssion rate, etc. by nmeans of the infornmation attached to the packet
5 data or the informati on sent separately fromthe packet data, decides on
a recording node according to the detection result, and sets the operation
mode of the recording-reproduction signal- pflocessing circuit 1102 and the
servo circuit 1106. The input-output circuit 10 1107 detects the packet

data to be recorgledst ande apphd &5t LASHE! CRA L1 PAck Ot afldl dehOrahes rgaQr di ng-

reproduction signal processing circuit 1102. The recording-reproduction

si gnal processi ngogliésli thd PLaset ighdaestd he Tunbee 6f PrekBikel 0 bie
recorded in a 15 track according to the recordi ng node decided at the
control circuit dil@italesbyad’sredording - copredicoiosoagpatrdusf D20Rti on, a
sub-code or the like, generates a recording signal, and records the signal
on the tape llllphycesses oietirpubtsignakain ld Pre@€termined way Afor

pl ayback, first, the reproduction operation is perfornmed in a given

pl ayback node FFRCPFELBY i nfornation is detected at the recording-

repr oducti on signal rocessj circuit, 1102. The ] ]
P 9 P Algﬁgugh an input-output circuit for a

digital signal recording-reproduction apparatus is
described above, the foregoing embodiment is similarly
applicable to the input-output éircuits of other

10 devices such as the digital broadcast receiver 1201 or
the like. With the digital broadcast receiver or the
like, the reference clock for demodulation of the video
signal, for example, can be easily synchronized with
the transmission rate by setting the transmission rate .

15 to an integer multiple of the frame frequency.

Also, instead of the terminal acting bo;h as
an input and an output used in the above-mentioned
embodiment, independent terminals may be employed for
input and output.

20 According to this embodiment, the frequency
of the clock signal, i.e., the transmission rate of a
recording-reproduction signal is set to an integer
multiple of the field or frame frequency of the wvideo
signal or the rotational speed of the rotary head of a

25 recording-feproduction apparatus, thereby making it
possible to synchronize the operation of the recording-

reproduction apparatus with the input-output signal



ontrol circuit 1104 decides on the recording node 25 used, and resets the
operatldn nbde of the recor di ng="reproduct i'6n s gnal proceSS|ng circuit
1104 and the servo circuit 1106 for reproduction. The recordi ng- - 56 -
reproduction signal processing circuit 1104 detects a synchroni zation
signal or detects and corrects an error in accordance with the reproduced
signal fromthe rotary head 1100, reproduces the data, the sub-code or 5
the like, and applies themto the input-output circuit 1107. The

i nput-output circuit 1107 outputs the reproduc d ta fromthe,input-output

termnal 1108 orfasiclhasiAlen. tHee 153599 Wi ‘1”%’% SF 2pSPHES PR ng

| t t th 1109
control led at t MRS gg%fd%%gmf%%r%?ﬁ@a%%t%f ﬁ%%[r%:?%ﬂé’r‘ﬁ% PHERRT Seoput
t inal 1108 d f t h
rg(r:glr S?ng- reprg %?‘?‘%%lg’belg 8?’%" g,-g%fgfﬁ% AQ”IIF% %tgf)l%nb%%ﬁpu ?ﬁe
other hand, the %agcrﬁé’& ?ﬁr\ﬂé’ﬁe&' e&é‘@e%fﬁé&%ﬁr%ef'éf%&té&lo I's used

as a reference c e operat



The recording and reproduction operation for an anal og video signal wll be
described. At recording, the anal og video signal applied fromthe 20 input
termnal 1113 is processed as predeternmned at the anal og

recordi ng-reproduction circuit 1112 and is recorded on the tape 1111 b
nmeans of the rotary head 1100. At playback, on the other H“‘ l‘““lﬂlﬁ““l“‘
signal reproduced by the rotary head 111T |§ pr ocessed in a

predeterm ned way at the anal og recording-reproduction circuit 112,

t hen output fromuie teraixmiedligh The head for anal og recording nay

doubl e as the head for digital recording or may be independently provided.

- 57 - Fig. 20 shows a redordligiggiatticter cfignal anitpiRefermnoe: niower al 1003
desi gnates an auxiliary data recording area for such signals as_audio
signal, nuneral iroosrmeltkentivcortbutinea fdrgittablyli coppressiedi videy
conpressed video signal, nuneral 1012 a sub- code recording area_for

recordi ng sub- ccHNa GG 13 relegl e iereRcR R oghant 9FP P Fmt i on,

nuneral s 1002, 100 1011 preanpb) es to the respective recordi ng areas,
5 ‘packets, comprising:

" means for detecting a clock reference from
packets of said digitaily compressed video signal;
means for generating a clock signal in phase
" with the clock reference detected by said detecting
10 means; '
means for attaching time stamps to said
packets on the basis of the clock signal generated; and
means for intermittently outputting the
packets with said time stamp attached thereto.

15 2. A digital video signal output circuit
according to Claim 1, wherein said digitally compressgd
video signal includes a luminance signal and a color
difference signal; and |

said digital wvideo signal output circuit

20 comprises a decompressor circuit for decompressing the
digitally compressed video signal, means for modulating
the color subcarrier with a color difference signal
decompressed by said decompressor circuit, and means
for generating said color subcarrier accordiﬁg to said

25 clock signal.

3. A digital video signal output circuit

according to Claim 1, further comprising a local



nuherals 1004, 1008, 1113 postanbles to the respective Iﬁﬂﬂﬁﬁﬁfkﬂg—aLeas
nuner al s 1005 1009 gaps between the respective recording

nuneral s 1001, 1014 nmargins at track ends. By formng a p Bmmu M’” ’",
preanble and a gap in each recording area, an |ndependent
fromthe respective areas is 15 nade possible. Needl ess to say, dlglta

signals other than the digitally conpresse&%HTkx)S|gnal and the audio
signal may be recorded in the recording areas 103 and 1007. Figs. 21A to

21B show a bl ocko§80DPst bt ONwRér&Dn 861 ap&Leked Db 06K dﬁ@ﬁpﬁﬁéﬁi saigf the
auxiliary data recording area 1003 and the data recording area 1007 is

shown in Fig. 2ldutiief enease onneliel bdd2d SEsteabesi bl ayiehr bregashen
signal, nuneral 1021 ID information, nunmeral 1022 a video signal or an
auxiliary dat a, afids25d nloeahl o4EPBLat 61 & st parity (C parity) for error
detection and correction. The synchronization signal 1020 is conposed of
two bytes, the 149 informatdoiidix]l vid&s-signdbwutpuescirdwitiata 1022 of

195 bytes, and t he
according to Claim 3, wherein the oscillation frequency

of said local oscillator is different from the
frequency of said clock signal.

5. An apparatus for recording a digitally
compressed video signal containing a reference clock on

10 a magnetic recording medium by means of a rotary head,
said digitally compressed video signal being an
intermittent input signal in packet form including a
time stamp for the packet, comprising:

means for generating a reference signal for

15 controlling the rotation of the rotary head in phase

with the time stamp; and

means for controlling the rotation of said
rotary head on the basis of the reference signal
generated from said generating means.

20 6. A recording apparatus according to Claim 5,
wherein said reference signal generating means
includes:

means for detecting said time stamp from said
input signal;

25 means for generating a clock signal in phase
with the time stamp detected; and

a frequency divider circuit for dividing the

frequency of the clock signal.




parity 1023 of 9 bytes. Each bl ock consists of 210 bytes—\?Tg 21B shows a
bl ock ‘conposition of the sub- code recording area 1012. acks of -
the sub- 5 code recording area, the synchronization si gnal ’@ @” J/’f’
information 1021 are the sanme as those in Fig. 21A, and {he #
conposed of 24 bytes, while the parity 1023 consists of five bytes eéth*
bl ock being formed of 35 bytes which is on€3sixth of 10 the bytes of the
block in Fig. 21A In this way, the nunber of bytes for each block is set

in the ratio of 7ntegers and-ddgrdigly ldpparditus FEHdin) tf diEm 5,
synchroni zati on 5|gnal 1011 and the ID i nformati on 1012 is enpl oyed for al

t he areas, wher edtyerdin geaniRl atd furekivdfs iYLk sgdmsratciar dewgnsind t he
detection of the synchronization signal and the ID information can be

processed with timcladescircuit. Fig.22 shows a conposition of the ID

i nformati on 1021. Nuneral 1031 designates an area 2.0 code, nuneral 1032 a
track address, numeral 103Ramsifesk deteassqnanithe rtime etemp finesr #aird34 | D
data, and nuneral 1035 a parity for detecting an error of the area code
1031, the track MRktessiammb: the bl ock address 1033 and the ID data 1034.

The area code 1031 25 is fo&oc£T1 egf¥%ég¥ﬁlarea The data recordi ng area

means for detecting the difference between
the signal based on the oscillation frequency of the
local oscillator and the time stamp detected; and
10 a frequency divider circuit for dividing the
frequency of the output signal of said local oscillator
and adjusting the dividing ratio by the difference
signal detected.
8. An apparatus for reproducing a digitally
15 compressed video signal including a clock reference on
a magnetic recording medium by a rotary head in phase:
with a time stamp, said digitally compressed video
signal being an intermittent input signal in packet
form including the time stamp for the packet,
20 comprising:
means for reproducing a signal recorded on a
magnetic recording medium by a rotary head;
a local oscillator;
temporal adjusting means for outputting a
25 packet signal reproduced in accordance with the time
stamp included in the reproduced signal on the basis of

the output signal from said local oscillator;



1007, for exanple, is assigned "00", the auxiliary data recording area 1003
S aSS|gned "10", and the sub-code - 59 - recording-area-1012 is
assigned "11", for exanple. A plurality of types of codes " 00"

"01" may be assigned to the data recording area 1007, EH“HI“[{[HEMl

di fferent data such as for variabl e-speed 5 reproduct

address 1032 is for track identification;- 76 which the address i's changed
for every one or two tracks. In this case, 64 or 128 tracks can be

identified with a 6-bit addr he 'fying
t he bl ocks of 10 each rec%r éﬁng a-rl;eaolijT(r}fa(qa:Jé at a recé},gl%%g art-'féq(ag"r flo

assigned 0 to 1%4grddle cRIEdi@MbAAl I8 dHrep 1003 is assi gned 0Oto
13, and the sub-code recording area 1012 is aSS|gned 0 to 17, for exanple.
The track address 1032 i smeap@atfod fconteadl ity hhdnﬁhﬂ&tnEh«ﬁﬁﬂsaﬂﬂtlple
of 12 tracks, for exanple, in order to identify the third error correction
code described |mttary Headbmpatd baddid3 ofs tArslexhtputt kel garada oode said

5 frequency divider circuit.
9. A method for processing a digital video
signal, comprising the steps of:
receiving a digital signal with an
arrangement of a plurality of packets of a fixed
10 length, which signal includes at least a packet having
a clock reference and a unit digitally compressed video
signal for one of a plurality of programs;
extracting said received_digital signal in
packet form with respect to a selected one of said
15 plurality of programs;
detecting a clock reference inciuded in a
train of the extracted packets;
generating a clock signal in phase with said
detected clock reference; and
20 adding a time stamp representing the
intervals of adjacent packets for each packet on the
basis of said clock signal and outputting the digital
video signal for the selected program for recording
and/or storage.
25 10. A method according to Claim 9, wherein said
packet with said time stamp added thereto is output on
the basis of an oscillation frequency of 49.152 MHz

different from the fregquency of said clock signal.



1031, the track address 1032 and the bl ock address in 20 -the-data 1022 and
the ID information 1021, for exanple. As a result, the abi t o detect
the bl ock address or the |like at playback can be inproved. Lﬂ!ﬂﬂ

data conposition of each track in the data recording area

synchroni zation signal 1020 and the ID inf rnatlon 1021 &re not <hown.sT
data recordi ng area 1007 is conposed of 15 bFocks, the first 139 bIocks
bei ng for - 60 - recording the data 1041, the next 14 bl ocks for
recording the third error garsegbcopdingerepdofactivh 4pd4ratnd ifhe | ast
five blocks for recording the second error correction code (C2 parity)

1043. 5 convere iy ddgiitpll Qaforatiive hytes paaketaipiedson t h t he
C3 parity of 14 bytes, is added to the data_of 139 bytes for each track. On
t he ot her hand, su@@lcsdp@nmbya1@¢¢k@m sagoalbyisd ies tideedtaimyr agidsdl e, to
each of the even- and_ odd-nunbered bl ocks into which a 10 139-bl ock data is
di vi ded for eachClgachaprskethdnddcatiptoibe dae ofopraizad € M@ be used

as the
5 particular packet, and recording the packet s;gnal with

said time stamp, a digital signal recording-

reproduction method comprising the steps of:
reproducing the packet signal with the time

stamp produced from said recording-reproduction

10 apparatus; and

changing and outputting at least a bit of
information of the time stamp included in the
reproduced packet signal.
12, A method according to Claim 11, wherein said

15 digital information includes at least selected one of
the bit~éompressed video information, the bit-
compressed audio infofmation, the video program
information and the viewing right information each in
packet form.

20 13. A digital signal recording-reproduction
method for recording a packet signal with a time stamp,
comprising the steps of:

bit-compressing each of a plurality of
programs;

25 encrypting each of the bit-compressed
programs ;

converting into packets and time-division

multiplexing the programs encrypted;

KSR I



error correction code. Fig. 24 shows a conposition of the | D dat a 1D34=fﬂ”_, -

t he data recordlng area 1007. The I D datum 15 1034 is ¢ sed of, for
exanpl e, four bytes fromfour blocks. This data is nultlp w ﬁﬂ“&
plurality of times thereby to inprove the detection abili “ W“

The four-block data is conposed of six types of data ID-1 t0.I°D-6.

ID-1 specifies the recording format of tte ‘®ata recordlnﬁ\area 1007 Nbre
specifically, a plurality of types of formats can be handl ed by changi ng

the value of ID-1. In recaighlhtd g HHeald inecaRFiesicid midepisdannl  of
packet form for exanple, 25 the ID1is set to "1". ID2 specifies the

recordi ng node, pregramdeontxisimyleadrtigryate. According to this
enbodi ment, data of about 25 Mops can be recorded when using a 4- - 61 -
head rotary head for two- dhanrssi ey ditveg mdduliet edbtsitgrmisl speed of 1800
rpm In the case where the recording is carried out at the rate of once
every two _ receiving the transmitted signal;
5 demodulating the received signal;
decrypting at least a program included in
said demodulated signal;
being supplied with a packet signal with a
time stamp indicating the time of arrival of each
10 packet as a decrypted signal in packet form;
reproducing the recorded packet with the time
stamp; and
changing and outputting at least a bit of
information of the time stamp included in said
15 reproduced packet signal.
14. A digital signal recording-reproduction
apparatus for recording a packet signal with a time
stamp, comprising:
means for converting digital information into
20 packets;
being supplied with a packet signal with the
time stamp indicating the time of arrival of each
packet;
means for reproducing the packet signal with
25 the time stamp from.said'recording-reproduction
apparatus;

means for changing at least a bit of

information of the time stamp included in the



times (twp tracks for each rotation), the recording 5 rate is about 12.5
Mops. If the recording is effected at the rate of once every four tines, on
the other hand, the recording rate is about 6.25 Mips. |Inthis tase, +f—the—

tape feed rate is set to 1/2 or 1/4, the track pattern on ' |
substantially the same. 10 In simlar fashion, the maxi rrumtlugmmm"mm””m
capacity can be reduced to 1/n (n: positiveggi rteger) of 25 ps- mos  w
recording, the transm ssion rate of the recording data is+identified and

the optimum recqrdi ng, node is.set. .The .node in which the recording
operation is perfdth %;Efascﬁeg‘cm]i'n "‘}rté For exanple, "1" is

2.
recorded for 25 Mops, "2" nfe%rnsl%'o"} %@'—3’“"&-&2‘9 3‘:'['1}1%%{“&%)“‘%5 %\f%%sa'l Iol%3

specifies the tenporal conpreéssion or al~~“conpressi on

ratio for recordifig c-HHrfg'irﬁ FjLable to a schene in which a digital 20
signal, after being tenporally conpressed, transmtted in a short tine and

recorded, is deqapresseda IRALAN ¥ifdlo 'SRERAUGH R -cUtthcdg S tSet to
"1", for exanple, when the tenporal conpression is lacking, to "2" when the

tenporal conpr eFUONHtRirnd titteritdy; prtEdmilngy "Selodredd tdige teerpor al
conpression ratio is four. ID-4 is for specifying the nunber of channels of
data recorded atopdrmatsioors toMelndut triexpratichunmletting digital signals
in packet form, comprising:
input-output means for performing selected
one of operations of inputting and outputting a
10 digitally compressed video signal in the form of
packets. each having a time stamp indicated in units of
period of a clock signal equal to an integer multiple
of selected one of the frame frequency and the field
frequency of said digitally compressed videc signal.
15 1s. A digital video signal input-output circuit
according to Claim 15, wherein said time stamp
represents information indicating the time of
transmission of said packet.
17. A digital video signal input-output circuit
20 according to Claim 15, wherein the frequency of said
clock signal is an integer multiple of a common
multiple of 30 Hz, 30/1.001 Hz and 25 Hz.
18. A digital video signal input-output circuit
according to Claim 17, wherein the frequency of said
25 clock signal is an integer multiple of 60 kHz.
19. A digital video signal input-output circuit
according to Claim 18, wherein the frequency of said -

clock is 840 times as high as 60 kHz.



- 62 - 1, for exanple, data of 12.5 Mops can be recorded in two channels.

| D-5 specifies the nunber of packets recorded in each track, )
| engt h of packets recorded. 5 The anobunt of data recorded inlﬂl“"“ﬂun““"ﬂl"""
controlled for each packet, and the number of packets is recor'ded, theteby *

making it possible to nmeet the requirenent of a given transm ssion rate.

The data anount can be controlled for each88r-a plurality of tracks. By 10
recordi ng the packet length, on the other hand, a packet of an arbitrary

llength can be handl ed sucgeasgithy. vAsedestgnbad rekoyaingn apbhiraites!
recordi ng operation can be perforned with a sinple recording and 15

reproducti on pr doesperfomingnsedkekited e ofc apdinat iontge cdhdadordiatia
amount recorded in each track in accordance with the transm ssion rate of
the data recordesd Keppodylcaty, af digtitallheidbadatom BOBgnetdet ect ed and t he
recording node or the like is 20 identified, followed by setting the
reproduction recording medium by a rotary head, comprising:
5 means for inputting a digitally compressed
video signal transmitted in the form of a packet
carrying a time stamp indicated in units of period of a
clock signal of a predetermined frequency; and
control means for setting the rotational
10 speed of said rotary head to a frequency egqual to the
frequency of said clock signal divided by an integer.
21. A digital video signal recording apparatus
according to Claim 20, wherein said time stamp
represents information indicating the time of
15 transmission of said packet.
22. A digital video signal recording appafatus
according to Claim 20, wherein the frequency of said
clock signal is an integer multiple of selected one of
the frame frequency and the field frequency of said
20 video signal.
23. A digital video signal recording apparatus
according to Claim 22, wherein the frequency of said
clock signal is an integer multiple of a common
multiple of 30 Hz, 30/1.001 Hz and 25 Hz.
25 24, A digital video signal recording apparatus

according to Claim 23, wherein the frequency of said

clock signal is an integer multiple of 60 kHz.



processing circuit to the particular node for reproduction. The data anpunt
can be controlled by bytes if the address of the |ast bl ock—is—recorded—t+n——r
ID-5 and 25 the position of the last data in ID-6 without a

correspondence between packets and bl ocks. Correspondence b%MHJ‘M'“H"IIIHmI
frames of the digital video signal to be recorded and the t c MoCs

- recording can be secured by setting the Batational speed of the rotary
head to the sanme value as the frane frequency of the video signal or to a

predeterm ned relsation wi fah #il8 thnarm debe@uenan YeprdBudtden Siptdlatus | M
the case where the rotational speed of the rotary head is identical to the

frame frequency fofr tdeprodiraing enaligitt:d sAmgmalotfronralmaprad can be used
in the case where the apparatus is applied also to the recordi ng and
reproducti on of raTcamkingg maediem $ivgrealrotEryThead heomrE ssiergeo circuit can
be used. The rotational speed is set to 1800 rpm for exanple, for the
frame frequency of 30 Hz, megnegdErl reproduaingr a3@dligitally compressed

5 video signal recorded in the form of packets each
carrying a time stamp indicated in units of period of a
clock signal of a predetermined frequency; and

output means for generating a reference_clock

of a predetermined frequency and outputting said

10 digitally compressed video signal at the same timing as
when input, by use of said reference clock and said
time stamp.
26. A digital video signal reproduction apparatus
according to Claim 25, wherein said time stamp

15 represents information indicating the time of
transmission of said packet. .
27. A digital video signal reproduction apparatus
according to Claim 25, wherein the frequency of said
reference clock is the same as that of said ciock

20 signal.
28. A digital video signal reproduction apparatus-
according to Claim 25, wherein the frequency of said
clock signal is an integer multiple of selected one the
frame frequency and the field frequency of said video

25 signal.
29. A digital video signal reproduction apparatus

according to Claim 28, wherein the frequency of said



1.001 Hz,.and to 1500 rpmfor 25 Hz. In the case of digital recording, the
rotational speed of the rotary 15 head is proportional to the maxi mum
recording rate, and therefore the maxi mumrecording rate can be

by increasing the rotational speed. Wth a doubl e speed of 3 ﬂ , 'n
al og riecaor LHHU

3600/ 1. 001 rpmor 3000 rpm for exanple, the maxi mum recordi
doubled. In 20 consideration of the conpauaﬂlﬂty with the an
and reproduction, however, a very high maxi numrecording rate poses a

problem The r othtddknglggﬁqeqswaq, tlld{%@és nﬂ!mple &f 228 midgyn 2250/ 1. 001

rpmor 1875 rpm or thereabouts may be a choi ce. Fig. 26 shows
an exanpl e conf ngilrdiplen off 30 erks 3foq'r1 JODGOHY ngw.d les digyi tally conpressed
video signal transmitted in packets in the data recording - 64 - area

1041. A data of 3025 byt esA siginpdseddeb, sfigmadxampreducxriiorlappairatus | on
1024 of three bytes for data and packets 1071 of 192 bytes. A packet of
data is recorde@doerdimicodic dladm 2% edrenssiporidendrequency D ICsaistle

series, whereby a burst, error, which may occur
5" clock signal is an integer multiple of 60 kHz.

31. A digital_video signal input-output circuit
for performing selected one of intermittent operations
of inputting and outputting a diéital signal in packet
form in synchronism with a clock signal of a

10 predetermined frequency, comprising:

input-output means for performing selected

one of operations of inputting and outputting packets
each carrying a time stamp in units of period of said
clock signal.

i5 32. A digital video signal input-output circuit
according to Claim 31, wherein said time stamp
represents information indicating the time of

transmission of said packet.



due.lo & dropout or the like on the tape and nake inpossible correction by
bl ocks i's prevented fromaffecting a plurality of packets constltutlng

units of transmssion. 10 The control information 1024 is one
associated with the contents of data, the recording time, the copy control
data, or other information associated w{ lp packet 1071. This

information is recorded for three bytes o each bl ock or for each 3 x 15 n
bytes of n blocks. Fig. 26 shows a conposition of blocks when the |ength of
the packet 1071 is set to 144 bytes. In this conmposition, four packets 1971
are recorded in three blocks. 20 ' Fig. 27 shows a conposition of
t he packet 1071 shown in Fig. 25 or 26. The packet .1071 is conposed of, for
exanple, a time stanp 1025 of three bytes, control information 1072 of a
byte for the packet, and packet data 1073 of 188 or 140 bytes. In 25 the
case where the nunber of ‘packets 1073 iF:ﬂggllir and the packet data is 130
bytes, for exanple, a dummy data nmay bebtat®fti dnally recorded or thé area
for the control information nmay be increased. '
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- 65 - The tine stanp 1025 is
packet is transmtted. Mre s
packet is transmitted or the
reference to a reference cloc

information on the time at or during which a
pecifically, the time at which the head of a
interval s- between packets are 5 counted with
k, and the count is recorded in a packet

together with thé packet data. At pl aybapl/, ot@e particular information is

used .for setting the interval

produced in the same formas when 10 transmtted. As described above,

maki ng arrangenments to expreg
each packet and that in each
and to record a nunber m of
recording i s nade possi ble e\
the recording area for e®ONY

s between packets. The data can thus be

by
rel ati on between the nunber of bytes in
bllbckl{in a sinple ratio of 'n: min integers
15 in a nunber n of blocks, efficient
e@gwh n the packet length is~different from

| k. | The characters n and mvy epresent a val ue

smal | er than the nunber of byt for each packet and the Aunber of bytes
for the 20 recordi ng area of |eggh bl ock, respectively. If ¢dthese values can
be expressed in an integral nurier jof 10 or
2 !
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| ess, the processing is facilitated. The recordi ng operation can be
performed in simlar fashion also in the case where the |ength of a packet
is longer than 25 the recording area of a block (n > mnm. Further, even .
w th packets of different |engths, the recording and reproduction operation
can be done easily by enpl oying - 66 31)2ﬁ§sane format of information
such as the tine stanp. Different packet™I'eftgths can be identified by
reference to the recording format of I1D-1 shown in Fig. 25 or the packet

| ength specified.in ID-6. Packets can of course 5 be recorded in packed
state wi thout any correspondence with the bl ocks. Such a schene can be
applied also to the case wherein each packet BQas 192 bytes or nore. In the
case where a nunber m of packets are recorde@=i nunber n of bl ocks, on
the other hand, 10 the packets recorded in e&®h t?ack can be easily nmanaged
arl

by setting the nunber of blocks in a recording ato amltiple of n. In.
the case of Fig. 26, for exanple, the nunber qgf ngck$ of the data
recording area 1007 for recording the data is |set=t0 138. Then,
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15 184 packets -can be recorded in a track. Nothing may be recorded or other
I nformati on nay be recorded in the remaining one block. Fig. 28 shows a - _
configuration of the input- output circuit 1107 shown in Fig. 19. Reference
20 nuneral 1300 designates a packet detection circuit, nuneral 1301 a tine
stanp check circuit, nuneral 1302 an ;outgt}tz@ntrol circuit, nunmeral 1303 a
buffer, and nuneral 1304 a tinme control cCircuit. The transm ssion rate of
the data input to or output fromthe input- 25 output term nal 1108A, .i.e.,
the frequency of the clock sifgf&l is assuned thdg sane |las the reference

cl ock- for the recording-repr lgtion appar at tiragsmjtted fromthe VCO .

1109 or the oscillation circy©l1aO. : - AL e ; t
data and ‘the clock signal are p'rf?ed fromthe i utqut termnals 1108A
and 1108B at the tinming showhi® Fg. 29. As shc IFicg. 29, the pachet
data 1071 i'ncluding a 5 packet 1, packet ‘i +1, a tNi +2, a packet |i +3,
and so on (i: integer) are pplred at 1rregular tII”TE
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I ntervalss. The packet data and the clock signal thus input are applied to
t he packet detection circuit 1300, and packets are detected by the cl ock
output fromthe 10 tim ng signal generating circuit 1105 and applied from
the input termnal 1307. The packet 1071 detected is applied fromthe

out put termnal 1305A.-to the recording-r p/gd\?lct I on signal processing
circuit 1102 for recording. The control 3i and the like sent 15 with

t he. packet are output to the control circuit 1104 fromthe output term nal
1306 for identifying the packgy type and deter ' he recordi ng node or
the like. Also, the tine st an 1025 attachegrt eqch packet S applled to
the tinme stanp check circui t=B0N 20 %‘u

e
circuit 1301 conpares the ti sManp 1025 W|th.the packet |nterval counted
by the clock applied fromthaWwnpyt term nal < ihe case where fhey
are different, the VCO 1109 &£ rifNer as to corrgct
the 25 difference by the ¢ g pu The out put telm nal
1308. More specifically, the VCO 1109 is contr such a manger tihat
the rate of data input o
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- 68 - ivs synchronized with the reference clock generated fromthe VCO
1109. At playback, the output control circuit 1302 is controlled to the
out put node by the control signal 5 input fromthe control circuit 1104
through the input term nal 1306B, .and the packet 1071 reproduced is output
in synchronismwith the reference clock geNn@r@dted at the oscillation
circuit 1110. The reproduced packet input _from %ﬁ]gm r di ng-reproduction
10 signal processing circuit 1102 througfﬂ he i m nal 1305B is
stored i'n the buffer 1303. Ase—Hhe ti marest anped —A—-t-he—packet is

applied to the tinme conttoll circuijt 1304. \R(netlrre control clrcuit 1304
generates a clock signal anpd dontr s the timng of
out putting a packet fromtfe uf f 303 by means of
and the clock input from. % ter-rm nal 7.
out put at the sanme tining LS sho R(g 29,2i0e
recording data is input. A4 a re afpar@ses
processi ng reproduced packgts |ncI nNg t hg de®i@es
conpressed video signals on otter qi tal qi gn@%r ec
appar at uses can process a ' T LCI]'I;: : or \,\E
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recorded or reproduced signal in the same manner as an 25 unrecorded
signal. As seen from above, in the case where the. transm ssion rate of the
i nput -out put data, i.e., the - 69 - frequency of the clock signal is
identical to that of the reference clock of a recording-reproduction
apparatus, or in the case where the tra §3on rate is the sane as the
frequency of the reference clock 5 dIVId gy an integer nultiple thereof,
then an input- output. circuit can be easily constructed w thout using any
PLL or the like. The frequency of the reference clock must be set to an

i nt eger nultiple of the rotational speed of the rotary head since it is 10
necessary to generate a reference signal for the rotation of the rotary
head. The rotational speed of the rotary head is desirably synchronized
with the frame frequency of the video signal .as descri bed above. As a
result, if the transmssion rate is synchronized 15 with the rotational

speed of the rotary head or thETTang TTequdncy bf the yTdeq signal, the
ref erence '
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cl ock of- the recordi ng-reproducti on apparatus can be easily set and .

constructed. The transm ssion rate of course may be synchronized with the

field frequency. 20 Assume that the transmission rate is set to-

50.4 MHz that is 840 tines higher than 60 kHz, for exanple. Sixty kHz is an
the frame frequencies

integer nultiple, i.e., a conmmon nultiplﬁdp
including 30 Hz, 30/1.001 Hz and 25 Hz a fleld frequency 25 thereof

twi ce higher than the frame frequency. It is also an integer nmultiple of
2250 rpm Further, since 840 = 8 x 3 x 5 x 7, various frequency-dividing
clocks- . - 70 - can be.easily generated by setting the reference clock to
the same 50.4 MHz as the fransm ssion rate. Wien it is enough to handl e
only a specific frane frequency, an integer nmultiple of the particular
frame frequency or 5 the field frequency can be enployed with equal effect.

Fig. 30 shows an exanpl e connection betmeen t he dlgltal si gnal
d a digital broadcast

recordi ng-reproduction apparatus SZZEELII g Eo—ef
receiver or other digital signal r i ng-r eprjoduct|i on
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10 -apparatuses. Reference nuneral 1200 designates the digital signal
recordi ng-reproduction apparatus shown in Fig. 19, nuneral 1201 a digital
br oadcast receiver, and numeral 1202 another digital signal recording-
reproduction apparatus. The digitally conpressed video 15 signal and the
| i ke received by the digital broadcast rgge?ygr 1201 or the digitally
conpressed video signal or the |ike reproduced by another digital signal
recordi ng-reproduction apparatus 1202 is applied fromthe inp®-out put
terminal 1108 to the digital signal 20 recording-reproducti o apparatus
1200 for recording. Also, thekdigyditally conpressed video signal and the

| i ke reproduced at the digit ate recordi ng- reproduction @pparatus
1200 is applied through the input-outfput term nal 1108 to the ¥igital
broadcast. 25 receiver :326+-or--anot
reproduction apparatus {1202. The digiltal broadcast receiver 1201 proc

5

the i nput signal the sdne way - 7Y - as at the tinme of normal recei
and generates and applijes the video dignal to a TV set or the like. T
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di gi.tal .signal recordi ng-reproduction apparatus 1202 processes the input
signal in a predetermned way for 5 recordi ng. Al though an input-out put
circuit for a digital signal recording-reproduction apparatus is described
above, the foregoing enbodinent is simlarly applicable to the input-output
circuits of other 10 devices such as thﬁoq}g!3aj br oadcast receiver 1201 or
the like. Wth the digital broadcast recei'ver or the |like, the reference

cl ock for denodul ati on of the video signal, for exanple, can be easily
synchroni zed with the transm ssion rate by setting the transm ssion rate 15
to an integer multiple of the frame frequency. Al so, instead of the

termnal acting both as p d an g t used——i fe—above- menti oned
enbodi nent, independent tegnih By be | oyed flog i pput and out put. 20
According to this enbodi . | {hg, flr equerncin t he [CTock[signal, i.e., the
transm ssion rate of a record mgaxeproductFpn signgl is|set o an integer
multiple of the field or b | f requency |oT tihe video s} gnal jor the
rotational speed of the r head of a[Z5 rlecordifmGrepradycti on
appar atus, thereby nmaking| id p¢se e to sghcihr oni Zeql hp| amerjati on of the
recor di ng- o | a
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repr.oducti on apparatus with the input-output signal - 72 - easily. Aso,
the cases with different transm ssion rates or different formats of the
recordi ng signal can be easily handl ed by applying an i nput or .an out put
for each packet with a predeterm ned nunber of bytes. VWHAT | S CLAI MED
1S 1. : A digital video signal oft puft2@rcuit for intermttently
outputting a digitally conpressed vi deo signal i ncluding a clock reference
in the formof 5 packets, conprising: neans for detecting a cl ock reference
from packets of said diigitally conpressed video signal; means for
generating a clock signal in phase with the clock reference detected by
said detecting 10 neans; neans for attaching tine stanps to said packets on
the basis of the clock signhal generated; and.
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means for internittently outputting the packets. with said tinme stanp .
attached thereto. 15 2. A digital video signal output circuit
according to Claim1, wherein said digitally conpressed video signa

i ncludes a | uninance signal and a color difference signal; and said digital
vi deo signal output circuit 20 conpri ses g/gqgonpressor circuit for
deconpressing the digitally conpressed video signal, neans for nodul ating
the color subcarrier with a color .difference signal deconpressed by said
deconpressor circuit, and means for generating said color subcarrier
according to.said 25 clock signal. 3. A digital video signal output
circuit according to Claim1l, further conprising a |ocal - 74 -
oscillator, wherein said packet is out prngg]TZd out put means on t he
basi s of the oscillation frequency of s scillator. 4. A
digital video signal output circuit 5 according to Claim3, wherein the
OSCI||atI0n frequency
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of said.docal oscillator is different fromthe frequency of said clock
signal. 5. . An apparatus for recording a digitally conpressed video
signal ‘containing a reference clock on 10 a magnetic recordi ng medi um by
means of a rotary head, said digitally conpressed video signal being an
intermttent input signal in packet forf’rBi/ugI:?ldi ng a tine stanp. for the
packet, conprising: nmeans for generating a ieference signal for 15
controlling the rotation of the rotary head in phase with the tine stanp;
and neans for controlling the rotation of said rotary head on the basis of
the reference signal generated from said generating neans. 20 6. A
recordi ng apparatus according to Claim5, wherein said reference signal
generating means includes: neans for detecting said tinme stanp fromsaid

i nput signal; 25 _ means for generating a clock signal in phase
with the time stanp detected; and a frequency divideﬁgcircuit for dividing

the frequency of the clock signal. ™ o
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- 75 - T A recordi ng. apparatus according to daimb5, wherein said
reference signal generating neans includes: neans for detecting the tine
stanp fromsaid 5 input signal; a l|local oscillator; neans for detecting the
di fference between the signal based on the oscillation frequency of the

| ocal oscillator and the tinme stanp detpgﬁp ;3and 10 a frequency
divider circuit for dividing the frequency of the output signal of said

| ocal oscillator and adjusting the dividing ratio by the difference signal
detected. 8. " An apparatus for reproducing a digitally 15 conpressed
video signal including a clock reference on a magnetic recordi ng nedi um by
a rotary head in phase with a tine stanp, said digitally conpressed video
signal being an intermttent input signal in packet formincluding the tine

stanp for the packet, 20 conprising: nmeans for reproducing a signal-
recorded on a
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magneti ¢ recording nmediumby a rotary head; a local oscillator; tenpora
adj usting neans for outputting a 25 packet signal reproduced in accordance
with the tine stanp included in the reproduced signal on the basis of the
output signal fromsaid |ocal oscillator; acircuit for
frequency-dividing the output signal off{garg Bocal oscillator; and neans
for controlling the rotation of said rotary head on the basis of the output
signal fromsaid 5 frequency divider circuit. 9. A et hod for
processing a digital video signal, conprising the steps of: receiving a
digital signal with an arrangenent of a plurality of packets of a fixed 10
| ength, which signal includes at | east a packet having a clock reference
and a unit digitally conpressed video signal for one of a plurality of
prograns; extracting said received digital signal in packet formwth
respect to a selected one of said 15 plurality of prograns;

FIG. 16
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detecting a clock reference included in a train of the extracted packets;
generating. a clock signal in phase with said detected clock reference; and
20 . adding a time stanp representing the intervals of adjacent
packets for each packet on the basis of said clock signal and outputting
the digital video signal for the sel ectfe@ ppog@ramfor recording and/ or
storage. 25 10. A method according to CGaim9, wherein said packet
with said time stanp added thereto is output on the basis of an oscillation
frequency of 49.152 MHz different fromthe frequency of cl si gnal

- 77 - 11. In a recordi ng-reproduction apparatusF&icgq ﬁ&%ktlng
digital information into packets, b ? supplied with a packet signal with
a time stanp added to each packet i atlng the tinme of arrlval of the 5
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reproduci ng the packet signal with the tinme stanp produced from said
recordi ng-reproduction 10 apparatus; and changing and outputting at |east a
bit of information of the time stanp included in the reproduced packet
signal. 12. A nmet hod according to Claim1l, wherein said 15 digital
information includes at |east selected fofie/ 9f3the bit-conpressed video
information, the bit- conpressed audio informatiaon, the video program
information and the viewing right information each in packet form 20 13.
A digital signal recording-reproduction nethod for recording a packet
signal with a time stanp, conprising the steps of: bit-conpressing each of
a plurality of prograns; 25 . encrypting each of the
bit-conpressed progranms; converting .into packets and tine-division

mul ti pl exi ng the prograns encrypted;
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-78-.nodul ating the tinme-division nultiplexed prograns on a single carrier;
transmtting the nodul ated signal; receiving the transmtted signal; 5
denodul ati ng the received signal; decrypting at |east a programincluded in
sai d denodul ated signal; being supplied with a packet signal with a tine
stanmp indicating the time of arrival of]{83R30 packet as a decrypted
signal in packet form -reproducing the recorded packet with the tinme stanp;
and changi ng and outputting at least a bit of information of the tine stanp
i ncluded in said 15 reproduced packe iLqnal 4. A digital signal
recordi ng-reproducti on apparat us forﬁ@.di‘l‘ngla packet signal with a tine
stanp, conpri.sing: neans for converting digital information into 20
packets; being supplied with a packet signal with the time stanp indicating

the-tim'of arrival of each Packet; !11'12 1114
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means for reproducing the packet signal with 25 the tinme stanp from said
recordlng reproducti on apparatus; means for changing at |east a bit of

information of the tinme stanp included in the -79 - reproduced packet
signal ; and neans for outputting the output signal of said changi ng neans.
15. : A digital video signal input- gﬂp circuit 5 for intermttently
perform ng sel ected one of operations o gﬁ%tlng and outputting digital

signals in packet form conprising: input out put nmeans for perform ng

sel ected one of operations of inputting and outputting a 10 digitally
conpressed video signal in the formof packets each having a tinme stanp
indicated in units of period of a clock signal equal to an integer nultiple
of selected one of the frame frequency and the field frequency of said
digitally conpressed video signal. 15 16. . A digital video signal

i nput -output circuit
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according to C aim 15, mhereln said tine stanp represents information
indicating the tine of transm ssion of said packet. 17. A digital
video signal input-output circuit 20 according to Caim 15, wherein the
frequency of said clock signal is an'integer nul tiple of a comon mul tiple

of 30 Hz, 30/1.001 Hz and 25 Hz. 9 éﬂigital vi deo signal _
i nput - output circuit according to Cla|n1 7, erein the frequency of said
25 clock signal is an integer nultiple of 60 kHz. 19. A digital '
vi deo signal input-output circui-t according to Claim 18, wherein the
frequency of said clock is 840 times as high as 60 kHz. - 80 - 20.

A digital video signal recording apparatus for perforning sel ected one of
operations of recording and reproduci signal on a nagnetic
recordi ng nmedium by a rotary head, ;%ICE means for

inputting a digitally conpressed V|deo si gnal transnitted in the formof a .
packet carrying a tinme stanp indicated in units of period of a
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cl ock si¢gnal of a predeterm ned frequency; and control neans for setting
the rotational 10 speed of said rotary head to a frequency equal to the
frequency of said clock signal divided by an integer. 21. A digital

vi deo signal recording apparatus according to Caim20, wherein said tine
stanmp represents information indicatin@ {23 me of 15 transmission of said
packet. 22. A digital video signal recording apparatus according to
G aim 20, wherein the frequency of said clock signal is an integer multiple
of selected one of the frame frequency a el d frequency of said 20
vi deo signal. 23. . A digital 'video ?Sb€§| Yr di ng appar at us
according to Claim22, wherein the frequency of said clock signal is an
integer multiple of a common multiple of 30 Hz, 30/1.001 Hz and 25 Hz. 25

24. A digital vi de% Si g‘nal recor di ng ggpar at us accorglmgrEs Claim 23,
wherein the frequency g ' 3 P —St-grrat—tsanm T nteyge! |U|thp|t of 60
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25. . ¢
digital

si gnal
conpri sing: neans for

A digital video signal reproductibn apparatus for reproducing a
froma magnetic recording mediumby a rotary head,
reproducing a digitally conpressed 5 video signa

recorded in the form of  packets each carrying a tinme stanp indicated in

units of period of a clock signal

of aP@P¢derm ned frequency;

and out put

means for generating a reference clock of a predeterm ned frequency and

outputting said 10 digitally conpressed vi deo signa
by use of said reference clock and said tine stanp. 26.
vi deo signal reproduction apparatus according to C aim 25, wherein

when i nput,
digital

at the sane timng as

said tinme stanp 15 represents information indicating the tinme of :

transm.ssi on of said packet.

27.

A digital

vi deo si gna

reproduction

apparatus.- according to Caim 25, wherein the frequency of said reference

clock is the sane as that of said clock 20 signal. 28.
reproducti on apparatus according to C aim25, wherein the
is an integer nultiple of selected one the

vi deo signa

frequency of said clock signa
frame frequency and the field frequencpriéaiééi deo
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25 skgnal . 29. A digital video signal reproduction apparatus
according to C aim 28, wherein the frequency of said - 82 - clock signal
is an integer nultiple of a cormon nultiple of 30 Hz, 30/1.001 Hz and 25
Hz. 30. - A digital video signal reproduction apparatus according to
Claim 29, wherein the frequency of sai?§/?gck silgnal is an integer
multiple of 60 kHz. 31. A digital video signal input-output circuit
for performng selected one of intermttent operations of inputting and
outputting a digital signal. in packet formin synchronismwth a clock
signal of a 10 predeterm ned frequency, conprising: input-output neans for
perform ng sel ected one of operations of inputting and outputting packets
each carrying a tine stanp in units of period of said clock signal. 15 32.
A digital video signal input-output circuit according to C aim 31, wherein
said time stamp represents i_nformatioF'@l_i ang the time of .
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transm ssSion of said packet.

ABSTRACT OF THE DISCLOSURE

INPUT-OUTPUT CIRCUIT, RECORDING APPARATUS AND

REPRODUCTION APPARATUS FOR DIGITAL VIDEO SIGNAL

A video signal input-output circuit and a
recording-reproduction apparatus in which a digitally
compressed video signal input in packet form can be
recorded and feproduced efficiently and in stable
fashion. In this apparatus, a clock reference is
detected from a packet signal containing the clock

reference and a digitally compressed video signal, a

‘time stamp for a packet is generated using a clock

signal in phase with the clock reference and added to
the particular packet, and the packet signals with the
time stamp added thereto are recorded closely to each
other in a data storage elemeﬁt such as a magnetic

recording medium. At playback, the packet interval ié_
output by being restored to the original length on the

basis of the time stamp added to the packet in store.

(Figure 17 should accompany the abstract when it is published)



