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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HELICAL-SCAN COMPRESSED DIGITAL VIDEO CASSETTE
SYSTEM USING 6,35 mm MAGNETIC TAPE -
FORMAT D-12 -

Part 1: VTR specifications

Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter\referred to
idation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee
subject dealt with may participate in this preparatory work. International; governmental

IEC Plublications have the form of recommendations for interfational use and are accepted by IEQ
Comnyittees in that sense. While all reasonable efforts are«made to ensure that the technical contg
Publigations is accurate, IEC cannot be held responsible ‘for the way in which they are used o

misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC PU
transparently to the maximum extent possible in\their national and regional publications. Any d
betwepn any IEC Publication and the corresponding national or regional publication shall be clearly in
the lafter.

IEC provides no marking procedure to .indicate its approval and cannot be rendered responsibl
equipment declared to be in conformity.with“an IEC Publication.

All usgrs should ensure that they have the latest edition of this publication.

No liapility shall attach to IEC or its’directors, employees, servants or agents including individual eXx
rs of its technical committees and IEC National Committees for any personal injury, property d
other [damage of any natureiwhatsoever, whether direct or indirect, or for costs (including legal
expenkes arising out of.the publication, use of, or reliance upon, this IEC Publication or any
Publidations.

Attentjon is drawn,to;the Normative references cited in this publication. Use of the referenced publi
indispensable for.the-correct application of this publication.

Attentjon is drawn to the possibility that some of the elements of this IEC Publication may be the
paten{ rights. lEC shall not be held responsible for identifying any or all such patent rights.
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Internatlonal Standard IEC 62447-1 has been prepared by IEC technical committ
Audio, video and multimedia systems and equipment.

pe 100:

The text of this standard is based on the following documents:

CbhV Report on voting
100/1091/CDV 100/1186/RVC

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The list of all the parts of the IEC 62447-1 series, under the general title Helical-scan
compressed digital video cassette system using 6,35 mm magnetic tape — Format D-12, can
be found on the IEC website.

This Part 1 describes the VTR specifications which are tape, magnetization, helical recording,
modulation method and basic system data for video compressed data.

Part 2 describes the specifications for encoding process and data format for 1080i, 1080p and
720p systems.

Part 3 describes the specifications for transmission of DV-based compressed video and audio
data streamover-360-Mbfs—sertatdigitatinterface:

The committee has decided that the contents of this publication will remain unchanged until
the maiptenance result date indicated on the IEC web site under "http://webstore.igc.ch" in
the datd related to the specific publication. At this date, the publication will.be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
* amephded.

A bilingtial version of this publication may be issued at a/ater date.
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HELICAL-SCAN COMPRESSED DIGITAL VIDEO CASSETTE
SYSTEM USING 6,35 mm MAGNETIC TAPE -
FORMAT D-12 -

Part 1: VTR specifications

1 Scope

This pat of IEC 62447 specifies the content, format, and recording method of the dat

containi
in cass¢q

In addit
cue and

One co
recorde

g video, audio, and associated data which form the helical records on 6,35-1
ttes as specified in SMPTE 307M.

on, this standard specifies the content, format, and recording method for long
control tracks.

mpressed video channel, eight independent audio channels and subcode ¢
d on tape in the digital form. Each of these channels is eapable of independen

On the

- 108
- 108
- 720
These 4
Similarl
720/60p

Nomend
line sys

The rec
specific

The rec
the dat3g

2 Noi

ollowing digital video formats, the helical recordings are synchronized to:

line/59,94 Hz field frequency;
line/50 Hz field frequency;
line/59,94 Hz frame frequency.
re hereafter referred to as the 1080/60i, 1080/50i,and 720/60p systems, resp
, in this standard, the 60 Hz .system nomenclature refers to both 1080/
systems, whereas, the 5QHz system refers only to the 1080/50i

lature 1080 line system refers to both 1080/60i and 1080/50i systems, while
em refers only to the 720/60p system.

orded digital video sighal shall be compressed according to the DV-based 1
btion.

brded digitat-video signal, eight audio channels and subcode data shall be de
structure{according to the DV-based 100 Mb/s specification.

mative references

h blocks
nm tape

jitudinal

ata are
[ editing.

bctively.
60i and
system.
the 720

DO Mb/s

fined by

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 62447-2, Helical-scan compressed digital videocassette system using 6,35 mm magnetic
tape — Format D-12 — Part 2: Compression format

SMPTE

12M:1999, Television, Audio and Film — Time and Control Code

SMPTE 276M:1995, Television — Transmission of AES-EBU Digital Audio Signals Over

Coaxial

Cable

SMPTE 292M:1998, Television — Bit-Serial Digital Interface for High-Definition Television
Systems
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AES3-1992(R1997), Serial transmission format for two-channel linearly represented digital
audio data

3 Abbreviations and acronyms

AAUX Audio auxiliary data

ATF Automatic track finding
AP1 Audio application ID

AP2 Video application ID

AP3 Subcode application ID
APT Track application ID

Arb Arbitrary

AS AAUX source pack

ASC AAUX source control pack
CGMS Copy generation management system
DCT Discrete cosine transform
DIF Digital interface

ECC Error correction code

EFC Emphasis channel flag
EOB End of block

IDP ID parity

ITI Insert and track information
LF Locked mode flag

QNO Quantization number

Qu Quantization

Res Reserved for futureluse
SMP Sampling frequency

SSA Start sync_area

Syb Sync block number

TIA Track:information area
Trp Track pair number

VAUX Video auxiliary data

VS VAUX source pack

VSC VAUX source control pack

4 Environment and test conditions

4.1 Environment

Tests and measurements made on the system to check the requirements of this standard
shall be carried out in the following conditions.

— Temperature: 20°Cx+1°C
— Relative humidity: (50£2) %
— Barometric pressure: From 86 kPa to 106 kPa

— Tape conditioning: Not less than 24 h
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— Centre tape tension: 0,09 N £ 0,02 N (see Annex A)
4.2 Reference tape

A blank tape for reference recordings shall be available from the format holder or approved
source.

4.3 Calibration tapes
4.3.1 Tape

The calibration tapes meeting the requirements of 4.3.2, 4.3.3, and Clause 4 are available
from manufacturers who produce digital television tape recorders and players in accordance
with thig standard.

4.3.2 Record locations and dimensions

All tolerpnces shown in Table 1 or Table 2 and 4.2 will be reduced by 50 %.

4.3.3 Calibration signals
Two sets of signals shall be recorded on the calibration tape.

a) Video: 100/0/100/0 colour bars compressed according.to SMPTE 370M
Audio: 1 kHz tone at 20 dB below full scale on each*audio channel
Cue 1 kHz and 6 kHz tone at the analogue.recording reference level

b) A signal of constant recorded frequency (i.e.,"the Nyquist frequency) for the punpose of
mechanical alignment. The recording level shall conform to 6.1.4.3

5 Tape

5.1 Base

The bade material shall be polyester or equivalent.

5.2 Width

The tapg width shall be 6,350 mm £ 0,005 mm.

The tape, covered with glass, is measured without tension at a minimum of five different
positions along the tape using a calibrated comparator having an accuracy of 0,001 mm
(1 um). [The tape width shall remain within the above specifications at any measuring gosition.

5.3  Width fluctuation

Tape width fluctuation shall not exceed 5 um peak-to-peak. Measurement of tape width
fluctuation shall be taken over a tape length of 900 mm. The tape width fluctuation shall be
within the afore-mentioned specification at each of 10 equally spaced points in the 900 mm
span.

5.4 Reference edge straightness

The maximum deviation of the reference edge straightness is 6 um peak-to-peak. Edge
straightness fluctuation is measured at the edge of a moving tape guided by three guides
having contact on the same edge and having a distance of 85 mm from the first to second
guide and 85 mm from the second to third guide. Edge measurements are averaged over a
10 m length and are made 5 mm from the midpoint between the first and second guide
towards the first guide.
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5.5 Tape thickness

The total tape thickness shall be 8,8 —og um and 6,7 _02 um.

5.6 Transmissivity

Transmissivity shall be less than 5 %, measured over the range of wavelengths 800 nm to
1 000 nm.

5.7 Offset yield strength

The offset yipld qtrpngth shall be greater than 3 N The force to produce 02 % plnnga ion of a
1 000-nmm test sample with a pull rate of 10 mm per minute shall be used to confirm'itje offset
yield stjength. The line beginning at 0,2 % elongation parallel to the initial tangential |[slope is
drawn and then read at the point of intersection of the line and the stress-strain‘¢urve.

5.8 Magnetic coating

—

The magnetic layer of the tape shall consist of a coating of metal partiele’s or equivalent.

5.9 Coating coercivity

The magnetic coating coercivity shall be a class 2300 (apptoximately 2 300 Oe/184 000 A/m),
with ar] applied field of 10 000 Oe/800 000 A/m<{measured by a vibrating |sample
magnetpmeter.

6 Helical recordings

6.1 Tjape speed
I

The taple speed shall be 135,2801 mm/s for the 60-Hz system and 135,4154 mm/s| for the
50-Hz slystem. The tolerance shall be 0,2 %.

6.2 Sectors

Each relcorded track contaimis an ITIl sector, an audio sector, a video sector and a subcode
sector.

6.3 Record location and dimensions

The recprd Jocation and dimensions for continuous recording shall be as specified in|Figures
1 and 2 and”“Tables 1 or 2. In recording, sector locations on each helical track shall be

containedwithin the tolerance specified in Figure 1 and Tables 1 or 2.

The reference edge of the tape for dimensions specified in this standard shall be the lower
edge as shown in Figure 1. The magnetic coating, with the direction of tape travel as shown in
Figure 1, is on the side facing the observer.

As indicated in Figure 1, this standard anticipates a zero guard band between recorded tracks.
The nominal record head width shall be equal to the track pitch of 18 um. The scanner head
configuration should be chosen in such a way that the recorded track widths are contained
within the limits of 16 um to 20 um.

The format requires flying erasure for recording. In insert editing, this standard provides a
guard band of 3 um = 1,5 um between the previously recorded track and the inserted track at
editing points only. A typical track pattern for insert editing is shown in Figure B.1.
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6.4 Helical track record tolerance zones

The lower edge of eight consecutive tracks starting at the first track in each frame shall be
contained within the pattern of the eight tolerance zones established in Figure 3. Each zone is
defined by two parallel lines which are inclined at an angle of 9,1784° basic with respect to
the tape reference edge. The centre lines of each zone shall be spaced 18,0 um basic apart.
The width of zone 2 shall be 3 um and the width of zones 1, 3 to 8 shall be 5 um. These
zones are established to contain track-angle errors, track-straightness errors, and vertical
head offset tolerance (the measuring technique is shown in Annex C).

6.5 Relative positions of recorded information

6.5.1 [Relativepositions-oflongitudinal-tracks

Audio, Video, control track and cue track with information intended to be time-coincid¢nt shall
be posifioned as shown in Figures 1 and 2.

6.5.2 Programme area reference point

The programme area reference point is determined by the intersection, of a line parallgl to the
refereng¢e edge of the tape at a distance Y, from the reference édge and the centre line of
track 0 |n each ITI sector (see Figures 1 and 2).

The end of the preamble and beginning of SSA in the Tl sector shall be recorded at the
programme area reference point, and the tolerance of dimension X,. The locations ar¢ shown
in Figures 1 and 2; dimensions X, and Y, are specified in Tables 1 and 2. The relationship
between sectors and the contents of each sector is specified in Clause 6.
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Direction of tape travel Cue track
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Detail R

IEC g54/07

NOTE 1 M, is an ITI sector.
NOTE 2 M, is an audio sectof,
NOTE 3 M5 is a video sector.
NOTE 4 M, is a supcode sector.

NOTE 5 Tracks viewed from magnetic coating side.

NOTE 6 Diménsions X, to X, are determined by the programme reference point as defined in Figure 3.

Figure 1 — Location and dimensions of recorded tracks
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Table 1 — Record location and dimensions for the 60-Hz system

Dimensions in millimeters

Dimensions Nominal Tolerance

A Control track lower edge 0 Basic
B Control track upper edge 0,400 + 0,050
E Programme area lower edge 0,56 Derived
F Programme area width 5,24 Derived
G Cue track lower edge 6,000 + 0,050
| elical track pitch 0.018 Ref.
L Total length of helical track 32,842 Dgrived
M, LUength of ITI sector with pre- and post-amble 0,876 Dgrived
M, | UYength of audio sector with pre- and post-amble 2,810 Dgrived
M3 | Uength of video sector with pre- and post-amble 27,548 Dgrived
M, | Uength of subcode sector with pre- and post-amble 0,906 Dgrived
P4 Gontrol track reference pulse to programme reference point (see Figure 2) 67,500 0,030
P, Gue signal, start of codeword of cue to programme reference point 67,500 + (0,300

(pee Figure 2)
w Tlape width 6,350 + 0,005
Xo | Yocation of beginning of SSA in ITI sector 0 + 0,050
X4 Yocation of start of audio data sync blocks 0,809 + 0,050
X, | Uocation of start of video data sync blocks 3,790 + (0,050
X3 Uocation of start of subcode data sync blocks 31,885 + 0,050
Xh Head stagger and inline tolerance 0,111 + (0,021
Yo Rrogramme track reference point 0,615 Bgsic
0 Track angle 9,1784° Bdsic
o Azimuth angle (track 0, 2, 4, 6) 19,97° + 0,]150°
oy Azimuth angle (track 1, 3, 5, 7) 20,03° + 0,[150°
NOTE |Measurements shoutd,"be made under the conditions specified in 4.1. The measurements shpuld be
correcteéd to account for actual tape speed (see Figures C.1 and C.2).
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Table 2 — Record location and dimensions for the 50-Hz system

Dimensions in millimeters

Dimensions Nominal Tolerance

A Control track lower edge 0 Basic
B Control track upper edge 0,400 + 0,050
E Programme area lower edge 0,56 Derived
F Programme area width 5,24 Derived
G Cue track lower edge 6,000 + 0,050
| elical track pitch 0.018 Ref.
L Total length of helical track 32,842 Defived
M1 | Uength of ITI sector with pre- and post-amble 0,877 Defived
M2 | Uength of audio sector with pre- and post-amble 2,813 Defived
M3 | Uength of video sector with pre- and post-amble 27,576 Defived
M4 | Uength of subcode sector with pre- and post-amble 0,877 Defived
P1 CGontrol track reference pulse to programme reference point (see Figure 2) 67,500 + 0,030
P2 Gue signal, start of codeword of cue to programme reference point 67,500 +0,300

(pee Figure 2)
W | Tape width 6,350 + 0,005
X0 Location of beginning of SSA in ITI sector 0 +0,050
X1 Location of start of audio data sync blocks 0,810 +0,050
X2 Location of start of video data sync blocks 3,793 +0[050
X3 | Location of start of subcode data sync blocks 31,917 +0[050
Xh | Head stagger and inline tolerance 0,111 +0[021
YO | Brogramme track reference point 0,615 Basic
0 Track angle 9,1784° Basic
o0 Azimuth angle (track 0, 2, 4, 6) 19,97 ° + 0,[150°
ol Azimuth angle (track 1, 3, 5, 7) 20,03 ° +0}150°
NOTE |Measurements shoutd‘be made under the conditions specified in 3.1. The measurements shpuld be
correctgd to account for actual tape speed (see Figures C.1 and C.2).
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ogether
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A possible configuration of the transport uses a scanner with an effective diameter of
21,700 mm. Scanner rotation is in the same direction as tape motion during normal playback

mode.

Data are recorded by two pairs of heads each mounted 180° apart or four pairs of heads each
mounted 90° apart. Figures 4 and 5 show a possible mechanical configuration of the scanner
and the relationship between the longitudinal heads and the scanner. Table 3 shows the
corresponding mechanical parameters.

Other mechanical configurations are allowable provided the same footprint of recorded
information is produced on tape.
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Table 3 — Parameters for a possible scanner design

Configuration

Parameters
60-Hz system 50-Hz system
Scanner rotation speed rpm 18 000/1,001 9 000/1,001 18 000 9 000
Number of tracks per rotation 4 8 4 8
Drum diameter mm 21,700 21,700 21,700 21,700
Centre span tension N 0,09 0,09 0,09 0,09
Helix angle degrees 9,1197 9,0592 9,1197 9,0592
Effective wrap angle degrees 174,6 175,7 174,6 175,7
Scanner gircumferential speed m/s 20,298 10,082 20,318 10,092
Bit frequelncy f, Hz 83430000 41438200 83430000 4143820D
H1, H3 oJer wrap head entrance 47 42 47 42
degrees
H1, H3 oJer wrap head exit degrees 5,7 51 5,7 5.1
Maximum|tip projection um 20 20 20 20
Record h¢ad track width um 18 18 18 18
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7 Programme track data

7.1 General

711

Introduction

2007(E)

The helical tracks contain digital data from the ITI sector, audio sector, video sector, and
subcode sector.

The ITI sector contains the start sync and track information. The subcode sector contains the
time and control code data and it may also include other optional data.

Figure (L shows a block diagram of the typical recording circuit. The compression~pa
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Audio . OuterECC| | Memory | |Inner ECC| | |
AES/EBU Shuffling encoder block encoder Modulator
. . [ [OuterECC| | Memory | |InnerECC| |
Video Compression encoder block encoder Modulator E
Helical
heads
Subcode Formatting Inner ECC1 | Modulator —
encoder
Cdntrol Control S|'gnal Recor.dllng §\
generation amplifier r
Control
hegqd
Cue Retording —h
(Analog) Delay amplifier =
Cue head
IEC 859/07
Figure 6 — Possible recording system configuration (informative)
1 track, 134975/134850 (NOTE)
bits
3600 625 11550 700 113225 1550 ,3725/36p0
Head
—> ITI sector |Editgap [ Audio sector [Edit gap 2 Video sector Edit gap 3?;'&%?(16
IEC| 860/07
NOTE 60p-Hz system/50-Hz system
Eigure 7 — Sector arrangement on helical track
71.3 Signalprocessing
The modulation of this standard adopts the randomization and the 24-25 modulatipn. The
randomjzation limits the run length of a same binary value. The 24-25 modulation is|defined

as insertion of an extra bitto the 24 bits data and nterfeaved NRZTmodutation.

Figures 8 to 10 show the processing of modulation related to the recorded signals. The
programme track data with the exception of IDO shall be processed through three operations
as shown below:

— randomization;
— 24-25 modulation;
— pre-coding.

The programme track data of IDO shall be processed through two operations as shown below:

— randomization;

— precoding.
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The pre- and postamble shall be 24-25 modulated by selecting pattern A or B according to the

modulation rule in 6.1.3.2.

The sync pattern shall not be processed through 24-25 modulation but is selected from
pattern F or G for audio and video sync blocks and pattern D or E for subcode sync block

according to modulation rules in 6.1.3.2.
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Figure 11 shows a possible block diagram of the process.
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Figure 8 — Modulation for audio sector
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IEC 861/07
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Figure 9 — Modulation for video sector
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Figure 10 — Modulation for subcode sector
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Figure 11 — Possible block diagram for signal processing
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Randomization

The data except sync patterns shall be randomized. The randomizing is equivalent to
performing the exclusive-or operation between the input serial data and the serial data
generated by the polynomial function shown below:

X7+ X3 +1

where Xi are place-keeping variables in GF(2), the binary field. The first term is the most
significant and the first to enter the division computation. The randomization is reset at IDO.

The rangemizationtimits—the-runteng

7.1.3.2

The 24+
three cg
is referr

a) If th
junc
any
diffe

b) If th
valu
codg

c) If th
sam

the pre-coded data nearer to the pilot sighal as shown in Figures 13 and 14.

24-25 modulation

25 modulation is applied to the randomized data. An extra bit is jnserted before the
nsecutive randomized bytes as shown in Figure 12. The modulated output, 251bit data,
ed to as a codeword. The following criteria are used to insert thelextra bit.

e run length of Os or 1s is 10 or more, including the extfa, bit to be insertefl at the
ion, then the value of the extra bit shall be chosen so.as not to make the rup length
longer except in the case that the value of the bit in front and behind the junction is
rent and the run length is the same.

b run length is 9 or less, including the extra bit o _be inserted at the junction, then the
e of the extra bit shall be chosen to make thé. frequency characteristics of the pre-
d data nearer to the pilot signal as shown in‘fFigures 13 and 14.

b value of the bit in front and behind the(unction are different and each run Iength is
2, the value of the extra bit shall be chosen to make the frequency characteristics of

For the

data salfisfies the following conditions.

— Tradk Fy: Attenuation of f; and‘f, frequency components by at least 9 dB,;
— Tradk F4: Generation of f;"'component of at least 16 dB, but not more than 19 dB;
— Tradk F,: Generation/off, component of at least 16 dB, but not more than 19 dB;

where

J1 = /p/9P (Hz);
J2 = fp/6P (Hz);
Jp is the|frequéency whose period is a time interval of one channel bit (Hz).

generation of the ATF signal, 24-25 modulation is applied to the data. The cqnverted

The modulated daia are recorded on the tracks In the repeated cycle of Fg — Fq — Fg — Fp
sequence. Table 4 shows the relation between track and servo information.

7.1.3.3

Pre-coding

The modulated bit stream shall be converted to interleaved NRZI as shown in Figure 15.
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codeword codeword codeword
1 bit
MSB LSB MSB LSB MSB LSB
8 bits 8 bits 8 bits

3 consecutive randomized bytes

Extra bit
Fi to—Bitst bef imrtert FNRZt fatati
Level (dB)
\/ \/ $ Depth of notch: greater than 9 dB
fi o —> Frequency (Hz) €T . 526/07
Figure 13a — Track FO
Pilot signal £,
Level (dB) !
CNR: greater.than 16 dB and
less than 19 dB
Vel Depth of\notch: greater than 3 dB
fi o ——> Frequency (Hz)
Figure 13b — Tradk/F1 IEC 8or/07
Level (dB) Pilot signal 1, o
CNR: greater than 16 dB and
less than 19 dB
N /[\ Depth of notch: greater than 3 dB
£ f —> Frequency (Hz)
IEC 868/07
Figure 13c — Track F2
NOTE 1 f; = fg/90.(Hz);
Jo=¢b/60 (Hz);

IEC 865/07

Jp IS The Trequency wnosSe period IS a time Interval of one channel DIT (HZ).

Resolution bandwidth = £,/20 925 (Hz)

Data is obtained by integration over 30 repeated cycles.

NOTE 2 CNR =[S — (N1 + N2)/2] (dB)

Depth of notch with peak = [(N1+N2)/2 — (D1+D2)/2] (dB)

Depth of notch without peak = [(N1+N2)/2 — D] (dB)

N, is defined as an average value over f| *+ f,/2 000 (dB);
N, is defined as an average value over f = f,/2 000 (dB);

/L is defined as f; — f,/400 (Hz);
Ju is defined as f, + £,/400 (Hz);
/. means a peak or notch frequency (Hz).

NOTE 3 DC-free.

Figure 13 — Frequency characteristics of tracks
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Figure 14a — Irack F1 and FZ2
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Figure 14c — Track FO

NOTE 1 |Therecommended frequency characteristics of the F, track should be defined as follows.

NOTE 2 [(N1+N2)/2] — [(NL+NH)/2] > 5 [dB]
Jfwy is defined as fc — fb/4000;
Jfwh is defined as fc + fb/4000;
NL is defined as amplitude at fyy, .

NH is defined as amplitude at fiy .

Figure 14 — Frequency characteristics of tracks (detail)
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Table 4 — Servo information

50 Hz system 60 Hz system
Track Servo Track Servo
number informati number informati
T0 FO T0 FO
T1 F1 T1 F1
T2 FO T2 FO
T3 F2 T3 F2
T4 FO T4 FO
I'o |l I'o Ll
T6 FO T6 FO
T7 F2 T7 F2
T8 FO T8 FO
T36 FO
T37 F1
T38 FO
T39 F2
T44 RO Non-existent
T45 F1
T46 FO
T47 F2
Exclusive OR
INPUT > OUTPUT
[~] [~] a(X) = X2+1
= =

IEC 872/07

Figure 15 — Pre-coding
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71.4 Magnetization
7.1.41 Polarity

The recorder shall operate in reproduction without regard to the polarity of the recorded flux
on the helical tracks.

7.1.4.2 Record equalization

The record current shall generate a record head gap flux level that is constant within + 1 dB
between and f; and f,/2.

7.1.4.3 Record current level

The optjmum record current is 6 dB higher than the lower side of the current value prioducing
1 dB bejow the maximum playback output at f;,/2.

7.2 Inpsert and track information (ITI) sector
7.21 Structure

The ITI|sector is located at the entrance side of each track for accurate placement of the
reprodufing head. The ITI sector, after initial recording, is not-teplaced in an editing operation.

The ITI pector contains the following elements:

— ITI greamble;

— starf sync area (SSA);

— track information area (TIA);
— ITI gostamble.

Figure 16 shows the structure of the, ITI"'sector.

7.2.2 ITI preamble

The bit [stream of the ITI preamble before the recording shall be defined in Tables § to 7 in
accordance with the ATF_signal for each track. The length of the ITI preamble shall be 1 400
bits as jlecorded on tape:

7.2.3 Start synhc area (SSA)

SSA copsjsts)of 61 sync blocks and each sync block consists of 30 bits. Every stprt-sync
block has.@’number which indicates the position of the sync block from the beginning of the
SSA from zero.

The bit stream of the SSA after the modulation shall be as defined in Tables 8 to 10 in
accordance with the ATF signals. The length of the SSA shall be 1 830 bits as recorded on
tape.
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3600
bits
1400 1830 90 280 S
ITI preamble SSA TIA ITI postamble
61 sync blocks 3 syng
s “"blocks
IEC 873/07
NOTE Epch sync block has 30 bits.
Figure 16 — Structure of ITI sector
Table 5 — Bit stream of ITI preamble for servo information F
Order of Codeword Order of Codeword Order of Codeword Order of Codeword
recordihg | MSB LSB | recording | MSB LSB | recording | MSB _LSB | recording | MSB LSB
0 1000101110 40 1000101110 80 1000101110 120 1000101110
1 1000101110 41 1000101110 81 1000101110 121 1000101110
2 1000101110 42 1000101110 82 1000101110 122 1000101110
3 1000101110 43 1000101110 83 1000101110 123 1000101110
4 1000101110 44 1000101110 84 1000101110 124 1000101110
5 1000101110 45 1000101110 85 1000101110 125 1000101110
6 1000101110 46 1000101110 86 1000101110 126 1000101110
7 1000101110 47 1000101110 87 1000101110 127 1000101110
8 1000101110 48 1000101110, 88 1000101110 128 1000101110
9 1000101110 49 1000101410 89 1000101110 129 1000101110
10 1000101110 50 1000161110 90 1000101110 130 1000101110
11 1000101110 51 1000101110 91 1000101110 131 1000101110
12 1000101110 52 1000101110 92 1000101110 132 1000101110
13 1000101110 53 1000101110 93 1000101110 133 1000101110
14 1000101110 54 1000101110 94 1000101110 134 1000101110
15 1000101110 55 1000101110 95 1000101110 135 1000101110
16 1000101110 56 1000101110 96 1000101110 136 1000101110
17 1000101110 57 1000101110 97 1000101110 137 1000101110
18 1000101110 58 1000101110 98 1000101110 138 1000101110
19 1000101110 59 1000101110 99 1000101110 139 1000101110
20 1000101110 60 1000101110 100 1000101110
21 1000101110 61 1000101110 101 1000101110
22 1000101110 62 1000101110 102 1000101110
23 1000101110 63 1000101110 103 1000101110
24 1000101110 64 1000101110 104 1000101110
25 1000101110 65 1000101110 105 1000101110
26 1000101110 66 1000101110 106 1000101110
27 1000101110 67 1000101110 107 1000101110
28 1000101110 68 1000101110 108 1000101110
29 1000101110 69 1000101110 109 1000101110
30 1000101110 70 1000101110 110 1000101110
31 1000101110 71 1000101110 111 1000101110
32 1000101110 72 1000101110 112 1000101110
33 1000101110 73 1000101110 113 1000101110
34 1000101110 74 1000101110 114 1000101110
35 1000101110 75 1000101110 115 1000101110
36 1000101110 76 1000101110 116 1000101110
37 1000101110 77 1000101110 117 1000101110
38 1000101110 78 1000101110 118 1000101110
39 1000101110 79 1000101110 119 1000101110
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Table 6 — Bit stream of ITI preamble for servo information F,

Order of Codeword Order of Codeword Order of Codeword Order of Codeword
recording | MSB LSB | recording | MSB LSB | recording | MSB LSB | recording | MSB LSB
0 1101110001 40 1000101110 80 0010001110 120 1101110001
1 1101110001 41 0010001110 81 1101110001 121 1000101110
2 1101110001 42 0010001110 82 1101110001 122 0010001110
3 1101110001 43 0010001110 83 1101110001 123 0010001110
4 1000101110 44 0010001110 84 1101110001 124 0010001110
5 0010001110 45 1101110001 85 1000101110 125 0010001110
6 0010001110 46 1101110001 86 0010001110 126 1101110001
7 001000 TTTO a7 O TTT000 87 001000 TTT0 127 107110001
8 0010001110 48 1101110001 88 0010001110 128 4101110001
9 1101110001 49 1000101110 89 0010001110 129 1101110001
10 1101110001 50 0010001110 90 1101110001 130 1009101110
11 1101110001 51 0010001110 91 1101110001 131 0010001110
12 1101110001 52 0010001110 92 1101110001 132 0010001110
13 1000101110 53 0010001110 93 1101110001 133 0010001110
14 0010001110 54 1101110001 94 1000101110 134 0010001110
15 0010001110 55 1101110001 95 0010001410 135 1101110001
16 0010001110 56 1101110001 96 0010004 #10 136 1101110001
17 0010001110 57 1101110001 97 0016001110 137 1101110001
18 1101110001 58 1000101110 98 0010001110 138 1101110001
19 1101110001 59 0010001110 99 1101110001 139 1009101110
20 1101110001 60 0010001110 100 1101110001
21 1101110001 61 0010001110 104 1101110001
22 1000101110 62 0010001110 102 1101110001
23 0010001110 63 1101110001 103 1000101110
24 0010001110 64 1101110001 104 0010001110
25 0010001110 65 1101110004 105 0010001110
26 0010001110 66 1101110001 106 0010001110
27 1101110001 67 1000101110 107 0010001110
28 1101110001 68 0010001110 108 1101110001
29 1101110001 69 0010001110 109 1101110001
30 1101110001 70 0010001110 110 1101110001
31 1000101110 71 0010001110 111 1101110001
32 0010001110 72 1101110001 112 1000101110
33 0010001110 73 1101110001 113 0010001110
34 0010001110 74 1101110001 114 0010001110
35 0010001440 75 1101110001 115 0010001110
36 1101410001 76 1000101110 116 0010001110
37 110410001 77 0010001110 117 1101110001
38 17101110001 78 0010001110 118 1101110001
39 1101110001 79 0010001110 119 1101110001
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Table 7 — Bit stream of ITI preamble for servo information F,

Order of Codeword Order of Codeword Order of Codeword Order of Codeword
recording | MSB LSB | recording | MSB LSB | recording | MSB LSB | recording | MSB LSB
0 1101110001 40 0010001110 80 1101110001 120 1101110001
1 1101110001 41 0010001110 81 0010001110 121 1101110001
2 1101110001 42 1101110001 82 0010001110 122 1101110001
3 0010001110 43 1101110001 83 0010001110 123 0010001110
4 0010001110 44 1101110001 84 1101110001 124 0010001110
5 0010001110 45 0010001110 85 1101110001 125 0010001110
6 1101110001 46 0010001110 86 1101110001 126 1101110001
7 1101110001 47 0010001110 87 0010001110 127 1101110001
8 Ot 11000t 18 Ot 1000t 88 0010001110 128 101110001
9 0010001110 49 1101110001 89 0010001110 129 0040001110
10 0010001110 50 1101110001 90 1101110001 130 0010001110
11 0010001110 51 0010001110 91 1101110001 131 0010001110
12 1101110001 52 0010001110 92 1101110001 132 1101110001
13 1101110001 53 0010001110 93 0010001110 133 1101110001
14 1101110001 54 1101110001 94 0010001110 134 1101110001
15 0010001110 55 1101110001 95 001000111Q 135 0010001110
16 0010001110 56 1101110001 96 1101110001 136 0010001110
17 0010001110 57 0010001110 97 1101440001 137 0010001110
18 1101110001 58 0010001110 98 1101110001 138 1101110001
19 1101110001 59 0010001110 99 0010001110 139 1101110001
20 1101110001 60 1101110001 100 0010001110
21 0010001110 61 1101110001 101 0010001110
22 0010001110 62 1101110001 102 1101110001
23 0010001110 63 0010001110 103 1101110001
24 1101110001 64 0010001110 104 1101110001
25 1101110001 65 0010001110 105 0010001110
26 1101110001 66 1101110007 106 0010001110
27 0010001110 67 1101110001 107 0010001110
28 0010001110 68 1104110001 108 1101110001
29 0010001110 69 0010001110 109 1101110001
30 1101110001 70 0010001110 110 1101110001
31 1101110001 71 0010001110 111 0010001110
32 1101110001 72 1101110001 112 0010001110
33 0010001110 73 1101110001 113 0010001110
34 0010001110 74 1101110001 114 1101110001
35 0010001110 75 0010001110 115 1101110001
36 1101110001 76 0010001110 116 1101110001
37 1101410001 77 0010001110 117 0010001110
38 110810001 78 1101110001 118 0010001110
39 0010001110 79 1101110001 119 0010001110
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Table 8 — Bit stream of SSA for servo information F

Order of Codeword Order of Codeword Order of Codeword Order of Codeword
recording | MSB LSB | recording | MSB LSB | recording | MSB LSB | recording | MSB LSB
0 0010011101 50 0101010101 100 0110101001 150 0010011101
1 0101010101 51 0010011101 101 0101011001 151 0110010101
2 0101010101 52 0101101001 102 0010011101 152 0101101001
3 0010011101 53 0101011001 103 0110101001 153 0010011101
4 0101010101 54 0010011101 104 0101101001 154 0110010101
5 0101011001 55 0101101001 105 0010011101 155 0101100101
6 0010011101 56 0101101001 106 0110101001 156 0010011101
7 0101010101 57 0010011101 107 0101100101 157 0110010101
8 OO T 1o 100 58 OOt 1o 1T00 108 001001101 158 0119101001
9 0010011101 59 0101100101 109 0110101001 159 0010011101
10 0101010101 60 0010011101 110 0110101001 160 0110010101
11 0101100101 61 0101101001 111 0010011101 161 0110100101
12 0010011101 62 0110101001 112 0110101001 162 0010011101
13 0101010101 63 0010011101 113 0110100101 163 0110010101
14 0110101001 64 0101101001 114 0010011101 164 0110010101
15 0010011101 65 0110100101 115 0110101001 165 0010011101
16 0101010101 66 0010011101 116 0110010401 166 0110010101
17 0110100101 67 0101101001 117 0010044 201 167 0119011001
18 0010011101 68 0110010101 118 0110101001 168 0010011101
19 0101010101 69 0010011101 119 0110011001 169 0110011001
20 0110010101 70 0101101001 120 0010011101 170 0101010101
21 0010011101 71 0110011001 121 0110100101 171 0010011101
22 0101010101 72 0010011101 122 0101010101 172 0110011001
23 0110011001 73 0101100101 123 0010011101 173 0101011001
24 0010011101 74 0101010101 124 0110100101 174 0010011101
25 0101011001 75 0010011101 125 0101011001 175 0110011001
26 0101010101 76 0101100107 126 0010011101 176 0101101001
27 0010011101 77 0101011001 127 0110100101 177 0010011101
28 0101011001 78 0016011101 128 0101101001 178 0110011001
29 0101011001 79 0101100101 129 0010011101 179 0101100101
30 0010011101 80 0101101001 130 0110100101 180 0010011101
31 0101011001 81 0010011101 131 0101100101 181 0110011001
32 0101101001 82 0101100101 132 0010011101 182 0110101001
33 0010011101 83 0101100101 133 0110100101
34 0101011001 84 0010011101 134 0110101001
35 0101100101 85 0101100101 135 0010011101
36 001001101 86 0110101001 136 0110100101
37 0101034001 87 0010011101 137 0110100101
38 0110401001 88 0101100101 138 0010011101
39 0040011101 89 0110100101 139 0110100101
40 0101011001 90 0010011101 140 0110010101
41 0110100101 Q1 0101100101 141 0010011101
42 0010011101 92 0110010101 142 0110100101
43 0101011001 93 0010011101 143 0110011001
44 0110010101 94 0101100101 144 0010011101
45 0010011101 95 0110011001 145 0110010101
46 0101011001 96 0010011101 146 0101010101
47 0110011001 97 0110101001 147 0010011101
48 0010011101 98 0101010101 148 0110010101
49 0101101001 99 0010011101 149 0101011001
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Table 9 — Bit stream of SSA for servo information F,

Order of Codeword Order of Codeword Order of Codeword Order of Codeword
recording | MSB LSB | recording | MSB LSB | recording | MSB LSB | recording | MSB LSB
0 0111001000 50 0101010111 100 1001010100 150 1000110111
1 1010101000 51 1000110111 101 1010100100 151 0110010111
2 1010101000 52 0101101011 102 0111001000 152 0101101001
3 0111001000 53 0101011001 103 0110101011 153 0111001000
4 0101010111 54 0111001000 104 0101101011 154 1001101000
5 0101011011 55 1010010100 105 1000110111 155 1010011000
6 1000110111 56 1010010100 106 0110101011 156 0111001000
7 0101010111 57 0111001000 107 0101100101 157 0110010111
8 OOt 10100 58 oo T 1ro 1ot 108 O 11001000 158 0119101011
9 0111001000 59 0101100111 109 1001010100 159 1009110111
10 1010101000 60 1000110111 110 1001010100 160 0119010111
11 1010011000 61 0101101011 111 0111001000 161 0110100101
12 0111001000 62 0110101001 112 0110101011 162 0111001000
13 0101010111 63 0111001000 113 0110100111 163 1001101000
14 0110101011 64 1010010100 114 1000110111 164 1001101000
15 1000110111 65 1001011000 115 0110101011 165 0111001000
16 0101010111 66 0111001000 116 0110010401 166 0110010111
17 0110100101 67 0101101011 117 0111004000 167 0119011011
18 0111001000 68 0110010111 118 1001010100 168 1009110111
19 1010101000 69 1000110111 119 1004100100 169 0110011011
20 1001101000 70 0101101011 120 0111001000 170 0101010101
21 0111001000 71 0110011001 121 0110100111 171 0111001000
22 0101010111 72 0111001000 122 0101010111 172 1001100100
23 0110011011 73 1010011000 123 1000110111 173 1019100100
24 1000110111 74 1010101000 124 0110100111 174 0111001000
25 0101011011 75 0111001000 125 0101011001 175 0119011011
26 0101010101 76 0101100144 126 0111001000 176 0101101011
27 0111001000 77 0101011011 127 1001011000 177 1009110111
28 1010100100 78 1000110111 128 1010010100 178 0110011011
29 1010100100 79 0101100111 129 0111001000 179 0101100101
30 0111001000 80 0101101001 130 0110100111 180 0111001000
31 0101011011 81 0111001000 131 0101100111 181 1001100100
32 0101101011 82 1010011000 132 1000110111 182 1001010100
33 1000110111 83 1010011000 133 0110100111
34 0101011011 84 0111001000 134 0110101001
35 0101100101 85 0101100111 135 0111001000
36 0111001000 86 0110101011 136 1001011000
37 10104007100 87 1000110111 137 1001011000
38 1002010100 88 0101100111 138 0111001000
39 0141001000 89 0110100101 139 0110100111
40 0101011011 90 0111001000 140 0110010111
41 0110100111 Q1 1010011000 141 1000110111
42 1000110111 92 1001101000 142 0110100111
43 0101011011 93 0111001000 143 0110011001
44 0110010101 94 0101100111 144 0111001000
45 0111001000 95 0110011011 145 1001101000
46 1010100100 96 1000110111 146 1010101000
47 1001100100 97 0110101011 147 0111001000
48 0111001000 98 0101010101 148 0110010111
49 0101101011 99 0111001000 149 0101011011
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Table 10 — Bit stream of SSA for servo information F,

Order of Codeword Order of Codeword Order of Codeword Order of Codeword
recording | MSB LSB | recording | MSB LSB | recording | MSB LSB | recording | MSB LSB
0 1000110111 50 1010101000 100 0110101011 150 1000110111
1 1010101000 51 0111001000 101 0101011011 151 1001101000
2 1010101000 52 0101101011 102 1000110111 152 1010010100
3 0111001000 53 0101011011 103 1001010100 153 0111001000
4 0101010111 54 1000110111 104 1010010100 154 0110010111
5 0101011011 55 1010010100 105 0111001000 155 0101100111
6 1000110111 56 1010010100 106 0110101011 156 1000110111
7 1010101000 57 0111001000 107 0101100111 157 1001101000
8 010010100 58 OOt 1o 1Tott 108 o0t 1To 11t 58 1901010100
9 0111001000 59 0101100111 109 1001010100 159 0111001000
10 0101010111 60 1000110111 110 1001010100 160 0119010111
11 0101100111 61 1010010100 111 0111001000 161 0110100111
12 1000110111 62 1001010100 112 0110101011 162 1009110111
13 1010101000 63 0111001000 113 0110100111 163 1001101000
14 1001010100 64 0101101011 114 1000110111 164 1001101000
15 0111001000 65 0110100111 115 1001010100 165 0111001000
16 0101010111 66 1000110111 116 1001101000 166 0110010111
17 0110100111 67 1010010100 117 0111004000 167 0119011011
18 1000110111 68 1001101000 118 0110101011 168 1009110111
19 1010101000 69 0111001000 119 0110011011 169 1001100100
20 1001101000 70 0101101011 120 1000110111 170 1019101000
21 0111001000 71 0110011011 121 1001011000 171 0111001000
22 0101010111 72 1000110111 122 1010101000 172 0110011011
23 0110011011 73 1010011000 123 0111001000 173 0101011011
24 1000110111 74 1010101000 124 0110100111 174 1009110111
25 1010100100 75 0111001000 125 0101011011 175 1001100100
26 1010101000 76 01011004431 126 1000110111 176 1019010100
27 0111001000 77 0101011011 127 1001011000 177 0111001000
28 0101011011 78 1000110111 128 1010010100 178 0119011011
29 0101011011 79 1010011000 129 0111001000 179 0101100111
30 1000110111 80 1010010100 130 0110100111 180 1009110111
31 1010100100 81 0111001000 131 0101100111 181 1001100100
32 1010010100 82 0101100111 132 1000110111 182 1001010100
33 0111001000 83 0101100111 133 1001011000
34 0101011011 84 1000110111 134 1001010100
35 0101100111 85 1010011000 135 0111001000
36 10001 10¢4u1 86 1001010100 136 0110100111
37 10104007100 87 0111001000 137 0110100111
38 1001010100 88 0101100111 138 1000110111
39 0141001000 89 0110100111 139 1001011000
40 0101011011 90 1000110111 140 1001101000
41 0110100111 Q1 1010011000 141 0111001000
42 1000110111 92 1001101000 142 0110100111
43 1010100100 93 0111001000 143 0110011011
44 1001101000 94 0101100111 144 1000110111
45 0111001000 95 0110011011 145 1001101000
46 0101011011 96 1000110111 146 1010101000
47 0110011011 97 1001010100 147 0111001000
48 1000110111 98 1010101000 148 0110010111
49 1010010100 99 0111001000 149 0101011011
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7.2.4 Track information area (TIA)

TIA consists of three sync blocks and each sync block consists of 30 bits. Every sync block
has the same track information as APT = 001 and TP = 01.

The bit stream of the TIA after the modulation shall be as defined in Tables 11 to 13 in
accordance with the ATF signals. The length of the TIA shall be 90 bits as recorded on tape.

Table 11 — Bit stream of TIA for servo information F

Order of Codeword
recording MSB LSB
0 0010011101
1 0101011001
2 0101101001
3 0010011101
4 0101011001
5 0101101001
6 0010011101
7 0101011001
8 0101101001

Table 12 — Bit stream of TIA for.servo information F,

Order of Codeword
recording MSB LSB
0 0111001000
1 0101011011
2 0101101011
3 1000110111
4 0101011011
5 0101101001
6 0111001000
7 1010100100
8 1010010100

Table 13 — Bit stream of TIA for servo information F,

Order of Codeword

recording MSB LSB
0 0111001000
1 0101011011
2 0101101011
3 1000110111
4 1010100100
5 1010010100
6 0111001000
7 0101011011
8 0101101011
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7.2.5 ITI postamble

The bit stream of the ITI postamble before recording shall be as defined in Tables 14 to 16 in
accordance with the ATF signals. The length of the ITI post-amble shall be 280 bits as
recorded on tape.

Table 14 — Bit stream of ITI post-amble for servo information F

Order of Codeword Order of Codeword Order of Codeword

recording MSB LSB recording MSB LSB recording MSB LSB
0 1000101110 10 1000101110 20 1000101110
1 1000101110 11 1000101110 21 1000101110
2 1000101110 12 1000101110 22 1000101110
3 1000101110 13 1000101110 23 1000104410
4 1000101110 14 1000101110 24 1000404110
5 1000101110 15 1000101110 25 1000101110
6 1000101110 16 1000101110 26 1000101110
7 1000101110 17 1000101110 27 1000101110
8 1000101110 18 1000101110
9 1000101110 19 1000101110

Table 15 — Bit stream of ITI post-amblefor’'servo information F,

Order of Codeword Order of Codeword Order of Codeword

recording MSB LSB recording MSB LSB recording MSB LSB
0 0010001110 10 1101110001 20 1101110001
1 1101110001 11 1101110001 21 1101110001
2 1101110001 12 1101110001 22 1101110001
3 1101110001 13 1101110001 23 1000101110
4 1101110001 14 1000101110 24 0010001110
5 1000101110 15 0010001110 25 0010001110
6 001000:1110 16 0010001110 26 0010001110
7 0010001110 17 0010001110 27 0010001110
8 0010001110 18 0010001110
9 0010001110 19 1101110001

Table 16 — Bit stream of ITl post-amble for servo information F,

Order of Codeword Order of Codeword Order of Codeword

recording MSB LSB recording MSB LSB recording MSB LSB
0 1101110001 10 1101110001 20 0010001110
1 0010001110 11 1101110001 21 0010001110
2 0010001110 12 1101110001 22 1101110001
3 0010001110 13 0010001110 23 1101110001
4 1101110001 14 0010001110 24 1101110001
5 1101110001 15 0010001110 25 0010001110
6 1101110001 16 1101110001 26 0010001110
7 0010001110 17 1101110001 27 0010001110
8 0010001110 18 1101110001
9 0010001110 19 0010001110
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7.3 Audio sector

7.3.1

Structure

The audio sector consists of the following elements:

— audi
— audi
— audi

0 preamble;
0 sync block;
o0 postamble.

The audio sync block contains the following elements:

—_ pre_

cyvne hinal -
> COTOCIK

— data

— post

Figure 1

7.3.2

Two typ

Before

according to the criteria described in 6.1.3.2. The length of the audio preamble shall

bits and

7.3.3

Three gomponents, two pre-syncsblocks, 14 data sync blocks, and one post-syn

constitu
a two-b
byte sy
of outer

DAL <5

sync block;

sync block.

7 shows the structure of an audio sector.

Audio pre and post-amble

es of audio preamble and postamble patterns are defined.as shown below:

MSB LSB
PatternA:0 00111000111 0000011100011
PatternB:1 1100011100011 154/1700011100

the length of the audio post-amble shall'be 500 bits as recorded on tape.

Audio sync block
ke the overall audio sync.block structure. Each presync and postsync block co
yte sync word and a fourtbyte ID word. The audio data sync block consists 0

and inner parity data, as shown in Figure 18.

3600

bits
1400 1830 90 280

the recording, a preamble pattern shall be“chosen from the above two sequences

be 400

¢ block
hsists of
f a two-

c word, a three-byte ID, and 85 bytes of audio data including inner parity, or 85 bytes

ITI preamble SSA TIA ITI postamble

61 sync blocks % syng
locks IEC 874/07

Figure 17 — Structure of audio sector
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ync in byte position 0 and 1 shows the positiony It is 17-bit pattern as specified in 7.3.3.1.
Figure 18 — Structure of'sync blocks in audio sector
Sync
es of sync patterns are defined as shown below.
MSB LSB
Sync patternF0~0 01 1111111110001
Bync pattern G :11100000000001T110
pattern.to_be recorded shall be chosen from the above two sequences according to the
s described in 6.1.3.2. The length of the sync shall be 17 bits as recorded on fape.

Tl
L1L~4

The ID consists of ID data (IDO, ID1) of 2 bytes, and ID parity (IDP) of 1 byte. As shown in
Tables 17 to 19, the ID data consists of the audio application ID (AP1,, AP1,, AP1,), track
pair number (Trp,, Trps, Trp,, Trpy, Trpg), and sync block number (Syb,, Sybg, Sybg, Syby,,
Sybs, Syb,, Syb4, Sybg).

IDO

IDO contains the information defined in Table 17. The length of IDO shall be 8 bits before
modulation. Audio application ID shall be as given in Table 18. The track pair number shall be

as defin

ed in Table 19.
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Table 17 — ID data in audio sector

— 43 -

i Sync block number Sync block number

Bit 0,1,11to 16
position
IDO ID1 IDO 1D1
b7 AP1, Syb7 Arb Syb7
b6 AP1, Syb6 Arb Syb6
b5 AP1, Syb5 Arb Syb5
b4 Trp4 Syb4 Trp4 Syb4
b3 Trp3 Syb3 Trp3 Syb3
h2 Trp2 Syh? Trp2 Syh?
b1 Trp1 Syb1 Trp1 Syb1
b0 Trp0O Syb0 TrpO Syb0
Table 18 — Audio application ID
Audio application ID
AP1, AP1, AP1,

0 0 0 Not used

0 0 1 D7-and D12

0 1 0

0 1 1

1 0 0 Reserved

1 0 1

1 1 0

1 1 1 Not used
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Table 19 — Track pair number

e 8 bits
hown in

data as

Track pair number
n-:;rr:cbl;,r 50 Hz system 60 Hz system
Trp3 | Trp2 | Trp1 | Trp0 | Trp4 | Trp3 | Trp2 | Trp1 | Trp0 | Trp4

0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 1 0 0 0 0 1

3 0 0 0 0 1 0 0 0 0 1

4 0 0 0 1 0 0 0 0 1 0

5 0 0 0 1 0 0 0 0 1 0

6 0 0 0 1 1 0 0 0 1 1

35 1 0 0 0 1 1 0 0 0 1

36 1 0 0 1 0 1 0 0 1 0

37 1 0 0 1 0 1 0 0 1 0

38 1 0 0 1 1 1 0 0 1 1

39 1 0 0 1 1 1 0 0 1 1

40 1 0 1 0 0

41 1 0 1 0 0

42 1 0 1 0 1

43 1 0 1 0 1

a4 ] 0 ; A 0 Non-existent

45 1 0 1 1 0

46 1 0 1 1 1

47 1 0 1 1 1
ID1
ID1 contains the sync-block number defined in Table 17. The length of ID1 shall b
before modulation/~The sync block numbers shall be numbered from 0 to 16 as s
Figure 18.
ModuIaTon shall be applied together with ID1, IDP, and ID2 or ID3 or the first audio
shown irFigure—S-
IDP

IDP is a parity byte of IDO and ID1. The length of the IDP shall be 8 bits before modulation.

IDP is defined as a (12, 8, 3) BCH code of which the generator polynomial is X4 + X + 1. The
ID code is divided into two ID code words (ID-CWO0, ID-CW1). The bit assignment of ID code
words is shown in Table 20.

ID-CWO0: C14, C12, C10, C8, C6, C4, C2, CO, P6, P4, P2, PO
ID-CW1: C15, C13, C11, C9, C7, C5, C3, C1, P7, P5, P3, P1

Parity bits PO to P7 are given by the following equations:

P6=C14 ® C10® C6 & C4
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P2=C14e@C12@C10@C6® C2® CO

PO =
P7 =
P5 =

P3=C15® C13® C11 & C7 ® C3 &C1

P1=

where @

Ci2e C8 e C6 @ CO
Ci5e@C11@C7®C5
Ci5eCi3@Co9aC5aC3

Ci3e@Co9e C7 @ C1

is the symbol of an exclusive -or.

Modulatlion shall be done together with ID1, IDP, and ID2 or ID3 or the first audiq

shown ip Figure 8.

Table 20 — Bit assignment of ID codewords

Byte position number
2 3 4
IDO 1D1 IDP
MSB C15 c7 P7
C14 Cc6 P6
C13 C5 P5
C12 C4 P4
C11 C3 P3
C10 Cc2 P2
Cc9 Cc1 P1
LSB C8 Co PO

Additiopal ID (ID2, ID3)

Byte pogpition number 5 of the.pre-sync block (ID2) shall be set to FO,, before modulati
number 5 of post-sync block (ID3) shall be set to FF,, before modulation.

position

7.3.3.3

As shown in Figure 18, composed audio data contain the audio data, audio auxilia

Composedtaudio data

inner erfor code-and outer error code.

The composed audio data length shall be 85 bytes. By including the last two bytes o

data as

bn. Byte

ry data,

the ID,

the leng

74 V

7.41

th of the composed audio data shall be 87 bytes, divisible into 3-byte lengih sections
for additional processing.

ideo sector

Structure

The video sector contains the following elements:

— video preamble;

— video sync block;

— video postamble.
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The video sync block contains the following elements:

— presync block;
— data sync block;
— postsync block.

Figure 19 shows the structure of the video sector.

7.4.2 Video pre and post-amble

The video preamble and postamble shall be the same as the a

6 3 2 except forthao lanath Tha lanath ~f tha vyidan nraamhia oh
.. Xeept—ror—ecreRgt—re1ehRgt—or— e yaeopreahoe-——Sn

udio preamble described in
|

} #s—anrd-the length

of the video postamble shall be 925 bits as recorded on tape.

113225 o

400 111900 925 bits
(Before the recofding)

Video sync block

ideo Video
reamble Pre-sync Data sync Postsync postamble
block block block
2 149 1 sync blocks A
< >|< > y IEC 87p/07

Figure 19 — Structure of video sector

7.4.3 Video sync block

Three cpmponents, 2 pre-sync bleeks, 149 data sync blocks, and 1 postsync block canstitute
the ovefall video sync block structure. Each presync and postsync block consists of a two-
byte symc word and a four<hyte ID. Each data sync block is comprised of either 1) fwo-byte
sync black word, three-byteID, 77 bytes of data and 8 inner parity bytes, or 2) two-byte sync
block wpord, three-byte~IP; 77 bytes of outer parity, and 8 inner parity bytes, as shown in
Figure 30.

7.4.3.1 Sync

The syric.shall be the same as the audio sync described in 6.3.3.1. The length of the sync
shall be| 17 bits as recorded on tape.

7.4.3.2 ID

The ID consists of ID data (IDO, ID1) of 2 bytes and ID parity (IDP) of 1 byte. ID data consist
of the video application ID (AP2,, AP2,, AP2,), track pair number (Trp, Trps, Trpy, Trpy,
Trpg), and sync block number (Syb,, Sybg, Sybsg, ...... , Sybg).

IDO

IDO contains the information given in Table 21. The length of ID0O shall be 8 bits before
modulation.

The video application ID shall be as specified in Table 22. The track pair number shall be the
same as that in Table 19.
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Byte position number

10 11213 4 1 5-mmmmmmmmmmmmmm oo 811 82 ------- 89,
Sync block P ' : :
number E E E E : E
— ID2 ! !
Pre-sync L oA Composed video data ; i
block , 18 P i E
NEEET R 2%
20 i i F; Video auxiliary data i
21 Do B
i i i Video data i
: b  Inner
D4ta sync i | Sync 11D} i parity
block i . :
15:5 ID0}ID1]1DP i
156 P ﬁ::::::::YE@%EE@%][E&:@é@é::::::::i
157 I
i P Oduter parity :
167 b :
y Voo
Pdstsync 168l T '"E‘“':"“ \I\ s s
block L IEC 87}/07

ID3

NOTE Slnc in byte position 0 and 1 shows the position. It is 17-bit pattern as specified in 7.3.3.1.

Figure 20 — Structure of sync blocks in video sector

Table 21 — ID data in video sector

Sync block number Sync block number

Bit 17 to 18 and 157 to 168 19 to 156
IDO 1D1 DO 1D1

b7 AP2, Syb7 Arb Syb7
b6 AP2, Syb6 Arb Syb6
b5 AP2, Syb5 Arb Syb5
ha Trpd Syh4 Trpd Syh4
b3 Trp3 Syb3 Trp3 Syb3
b2 Trp2 Syb2 Trp2 Syb2
b1 Trp1 Syb1 Trp1 Syb1
b0 Trp0 Syb0 Trp0 Syb0
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Table 22 — Video application ID

ID1

Video application ID Format
AP2, AP2, AP2, type

0 0 0 Not used

0 0 1 D7 and D12

0 1 0

0 1 1

1 0 0 Reserved

1 0 1

1 1 0

1 1 1 Not used

ID1 co
before
Figure 2
data as

IDP and

IDP and

7.4.3.3

Compog
outer er

The con
length g
addition

tains the sync block number defined in Table 21. The lengthlof ID1 shall b,

odulation. The sync block numbers shall be numbered from 17 to 168 as s
0. Modulation shall be done together with ID1, IDP, and/1D2 or ID3 or the fir
shown in Figure 9.

Additional ID (ID2, ID3)

additional ID shall be the same as that in audio ID.

Composed video data

ed video data contains the videopdata, video auxiliary data, inner error co
for code as shown in Figure 20.

nposed video data length shall be 85 bytes. By including the last two bytes o
f the composed video data’shall be 87 bytes, divisible into 3 byte-length sec
al processing.

7.5 Subcode sector

7.5.1

The sub

— subqg

Structure

code segctor contains the following elements:

ode/preamble;

e 8 bits
hown in
st video

de, and

ID, the
ions for

— subg

ode’sync block;

— subcode postamble.

Figure 21 shows the structure of a subcode sector.

3725/3600
bits
1200 1200 1325/1200 (before the recording)
Subcode Subcode Subcode
preamble sync block postamble
IEC 878/07

NOTE 60 Hz system/50 Hz system

Figure 21 — Structure of subcode sector


https://iecnorm.com/api/?name=dbd212b491ce6e9f8d583f1ba32df56e

62447-1

7.5.2

© IEC:2007(E) —49 -

Subcode preamble and postamble

The subcode preamble and postamble shall be the same as the audio preamble described in
6.3.2 except for the length. The length of the subcode preamble shall be 1 200 bits as
recorded on tape. The length of the subcode postamble shall be 1 325 bits for the 60 Hz

system

7.5.3

and 1 200 bits for the 50 Hz system as recorded on tape.

Subcode sync block

The subcode sync block contains 12 sync blocks. Each sync block contains the sync of 2
bytes, the ID of 3 bytes, and the composed subcode data of 7 bytes. Figure 22 shows a
structure of the subcode sync block.

7.5.31 Sync
Two types of sync patterns are defined as shown below.
MSB LSB

Sync patternD: 0 0000 111111111101

sync patternE:1 111 1000000000010
A sync pattern to be recorded shall be chosen from the above twa’ sequences according to the
criteria flescribed in 6.1.3.2. The length of the sync shall be 17<bits as recorded on tapg.
7.5.3.2 ID
The ID ¢onsists of ID data (IDO, ID1) of 2 bytes and {D parity (IDP) of 1 byte. ID data fonsists
of the FRID, sync block number (Sybj, Syb,, Syb,,»Sybg), and subcode application 10} (AP35,
AP3,4, AP3,), or track application ID (APT,, ARPT3,-APT).
IDO
IDO corjtains the information given inJTable 23. The length of ID0O shall be 8 bitg before
modulation.
Subcodg application ID shall be as specified in Table 24.
ID1
ID1 contains the sync block number defined in Table 23. The length of ID1 shall be 8 bits
before modulatiend The sync block numbers shall be numbered from 0 to 11 as shown in
Figure 32.
Modulatiogvshall be applied together with ID1, IDP, and the first subcode data as shown in
Figure 22.
IDP
IDP shall be the same as that in audio ID.
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Byte position number
‘01‘234‘5 6 7891011‘

Composed
Sync block ‘ ‘ subcode data ‘ ‘
number
7z
o ] f
1
) | |
3 o |
4
5 -
Data sync Sync D Subcode data ‘ Parity

block 6 ‘ )
7 IDO‘ ‘IDP ‘
8 ‘ID1‘ ‘
9
10 ‘ ‘ ‘
11 L L

IEC 879/07

NOTE Slnc in byte position 0 and 1 shows the position. It is a 17-bit pattern as specified in 7.3.3.1.

Figure 22 — Structure of sync blocks in subcode sector

Table 23 — ID data in subcode sector

Sync block number | Sync block number | Sync block nhumber
Bit 0 and 6 1 toGjand 7 to 10 11
IDO 1D1 1D0 1D1 IDO ID1

b7 FR Arb FR Arb FR Arb
b6 AP3, Arb Res Arb APT2 Arb
b5 AP3, Arb Res Arb APT1 Arb
b4 AP3, Arb Res Arb APTO Arb
b3 Arb Syb3 Arb Syb3 Arb Syb3
b2 Arb Syb2 Arb Syb2 Arb Syb2
b1 Arb Syb1 Arb Syb1 Arb Syb1
b0 Arb Syb0 Arb Syb0 Arb Syb0

FR: The identification for the first or second half of each frame

1= 1he first half of each frame

0 = the second half of each frame
The first half of each frame

Track number 0,1, 2,...... , 19 for 60 Hz system

Track number 0,1, 2,...... , 23 for 50 Hz system
The second half of each frame

Track number 20, 21, 22,...... , 39 for 60 Hz system

Track number 24, 25, 26,...... , 47 for 50 Hz system

Res: Reserved bit for future use
Default value shall be set to 1.
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Table 24 — Subcode application ID

Subcode application Format
AP3, | AP3; | AP3, Type

0 0 0 Not used

0 0 1 D7 and D12

0 1 0

0 1 1

1 0 0 Reserved

1 0 1

1 1 0

1 1 1 Not used

7.5.3.3 Composed subcode data

The composed subcode data structure consists of 12 subcode data, blocks. Each subcode
data blqck is composed of a 2-byte sync word, 3-byte ID, and 7 (bytes of subcode data and

parity.
7.6 Edit gap

The spdce between areas on a track is used to accommodate timing errors during eqiting. In
an origihal recording, the concatenations of run patterns A and B shall be recorded in|the edit

gap.

During &n edit, the edit gap may be partially\rewritten with the run patterns provided [that the
preamble and the post-amble of adjacent-unedited areas are not overwritten.

The prepmble of each area except the Tl area begins with the run-up. The postamble|of each
area exgept the ITI area ends with-the guard area. The concatenations of run patterns A and
B shall be recorded in the run-up ;area and the guard area.

The length of the edit gapsishall be as follows:

editgap 1: 625 bits;
edit gap 2: 700)bits;
edit gap 3:1.8650 bits as recorded on tape.

8 Audio-processing

This clause describes the audio source coding as applied to this recording format. It adds
application information to the source coding as described in IEC 62447-2.

8.1 Introduction

The audio data accompanying the video data is processed simultaneously. The audio data
shall be recorded on 40 consecutive tracks for the 60 Hz system and 48 consecutive tracks
for the 50 Hz system.

Each audio sector consists of audio data, audio auxiliary data (AAUX), and inner and outer
parity data as shown in Figure 18. Audio data are shuffled within the audio data block of 77
columns x 9 rows prior to the addition of parity data. Each audio channel is identically but
independently processed. Audio data are modulated by 24-25 code prior to recording. The
total audio data processing sequence is shown in Figure 8.
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ncoding mode

Source coding

Each audio input signal is sampled at 48kHz, which is locked to the video signal, with 16-bit
quantization. The system provides eight channels of simultaneous recording.

8.2.2

Emphasis

Audio encoding is carried out with the first order pre-emphasis of 50/15us. For the analogue-
input recording, emphasis should be off in the default state.

8.2.3

In the
invalid
compler
8001h b

8.2.4
8.2.41

The aud
frame b
to zero

8.2.4.2

The aud
frame b
to zero

8.2.5

The aug
sampleg
channel

audio samples per audio,frame shall follow the five-frame sequence shown: 1600, 160

1602, 1

The aug
sampleg
frame is

udio encoded data, 8000h shall be assigned as the audio error code to~indi

hent representation. When the encoded data include 8000h, it shall'bé cony,
efore audio processing and recording.

Relative audio-video timing
1080 line system

io frame duration equals a video frame period as showh in Figure 23 and 24. A
egins with an audio sample acquired within the duration of minus 50 samples
samples from the start of line number 1.

720 line system

io frame duration equals two video frames period as shown in Figure 25. A
egins with an audio sample acquiredswithin the duration of minus 50 samples
samples from the start of line numiber 1 of video frame 1.

Audio frame processing

io data is processed in.audio frames. Each audio frame contains 1602 or 16(
for the 60 Hz system or 1920 audio samples for the 50 Hz system for
with associated status, user, and validity data. For the 60 Hz system, the n

502 samples.

io recarding capacity is 1620 samples per audio frame for the 60 Hz system
per-audio frame for the 50 Hz system. The unused space at the end of eag
filled’with arbitrary values. In addition, a number of control and user words ar

cate the

udio sample. This code corresponds to the negative full-scale value in ordingry twos

erted to

n audio
relative

n audio
relative

0 audio
n audio
mber of
D, 1602,

or 1944
h audio
e added

to the d

ata
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<= Direction of tape travel

Servollnformation

Track|number

CH1

CH2

CH7

CH8

Video frame

Audio frame

<= Direction of tape travel

Figure 23 — Video and audio frame for the 1080/60i system

IEC 880/07

Servollnformatiop

Track|numbef

CH1

CH2

Video frame

CH8

Audio frame

Figure 24 — Video and audio frame for the 1080/50i system

IEC 881407
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Video frame 2

Video frame 1

Servollnformation

Track|/number

/

Audio frame

Audio shuffling

60-Hz slystem

(INT
(INT
(INT
(INT
5yn¢ block number:
Byt€ position number:

o~ o~~~

[rack number: (INT (n/3) #2 x (n
(INT (n/3) + 2 x (n
(INF(n/3) + 2 x (n
(INT (n/3) + 2 x (n
n/3) + 2 x (n
n/3) + 2 x (n
n/3) + 2 x (n
n/3) + 2 x (n

mod 3)
mod 3)
mod 3)
mod 3)
mod 3)
mod 3)
mod 3)
mod 3)

) mod 5
ymod 5 +5
ymod 5 + 10
ymod 5 + 15
Y mod 5 + 20
) mod 5 + 25
) mod 5 + 30
) mod 5 + 35

IEC 882/07]

Figure 25 — Video and audio frame for the 720/60p system

bit audio data word is divided into two bytesixthe upper byte which contains t
lower byte with the LSB, as shown in Figure 26. Audio data shall be shuf
tracks gnd data-sync blocks within an audio frame: The data bytes are defined as D,

A shall be shuffled through a process as expressed by the following equations:

for audio CH1
for audio CH2
for audio CH3
for audio CH4
for audio CH5
for audio CH6
for audio CH7
for audio CH8

2+ 3 x(nmod 3) + INT ((n mod 45)/15)
for the most significant byte

10 + 2 x INT(n/45)

(

) Which is sampled at nth order within an‘audio frame and shuffled by each D, un|t.

he MSB
ed over

n
t

50-Hz system

Track number: (INT (n/3) + 2 x (n

(INT (n/3) + 2 x (n
n/3) + 2 x (n
n/3) + 2 x (n
n/3) + 2 x (n
n/3) + 2 x (n
n/3) + 2 x (n
n/3) + 2 x (n

(INT
(INT
(INT
(INT
(INT
(INT
Sync block number:
Byte position number:

Py

44 4 2 INIT (/AL
LI LI\II‘!I\III“?‘\J)

where n=01to 16

mod 3
mod 3
mod 3
mod 3
mod 3)
mod 3)
mod 3)
mod 3)

~— N — ~—

£ +l ] 4 H H ot
TUT UITC 1TTCdol OIHIIIII\;GIIL UyLU

19

) mod 6
ymod 6 + 6
ymod 6 + 12
ymod 6 + 18
) mod 6 + 24
) mod 6 + 30
) mod 6 + 36
) mod 6 + 42

for audio CH1
for audio CH2
for audio CH3
for audio CH4
for audio CH5
for audio CH6
for audio CH7
for audio CH8

2+ 3 x(nmod 3) + INT ((n mod 54)/18)
for the most significant byte
for the least significant byte

10 + 2 x INT(n/54)
11 + 2 x INT(n/54)
where n=0to 19

43

0, 1,
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8.4 AJudio auxiliary data (AAUX)

The AA

shall in¢lude the pack header, the data of the AAUX source pack (AS), and the' AAUX

control

Figure 27, which shows the AAUX pack arrangement for each track. Qneaudio auxili
packet ¢onsists of nine sync blocks, numbers 2 through 10. Byte positions 5 through 9
sync block constitute the data, with byte position 5 constituting thie pack header. Pz

number

This number is called the audio pack number.

Table 2
control

The AA

- 60 H
- 50 H

The res

MSB 16 bits LSB
|1514131211 1098|76 543210

/
/ a \

Upper / Lower \
15141312111098| 76543210|
8 bits 8 bits
IEC 883/07

Figure 26 — Sample to audio data bytes conversion

X shall be added to the shuffled audio data as shown in Figure 18. The| AAUX

back (ASC). The length of AS and ASC shall be a fixed value of 5 bytes as s

bd 0 to 8 from the entrance side of the audio sector in thé-order as shown in F

b shows the AAUX data which include the AAUX source pack and the AAUX
back.

)X has a reserved data area as shown below:

z system: 5 bytes x 7 packs x 40 tracks'x 30 frames = 42000 bytes/s
z system: 5 bytes x 7 packs x 48 tracks x 25 frames = 42000 bytes/s

brved area shall be filled with ' EFh.

Byte position number

packet
source
hown in
bry data
of each
cks are
gure 27.

source

51 6 |1 71819
Sync block number 2 Audio pack number 0
Sync block number 3 Audio pack number 1
Sync block number 4 Audio pack number 2
Sync block number 5 Audio pack number 3
Sync block number 6 Audio pack number 4
Sync block number 7 Audio pack number 5
Sync-block-number8 Audic-pack-number s
Sync block number 9 Audio pack number 7
Sync block number 10 Audio pack number 8

Pack

header Pack data

1 1 1
PCO PC1 PC2 PC3 PC4

IEC 884/07

Figure 27 — Arrangement of AAUX packs in audio auxiliary data
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Table 25 — AAUX data

Audio pack number
AAUX data of a frame
Track A Track B
3 0 AS
4 1 ASC

NOTE 1 AS: AAUX source pack (pack header = 50h)
ASC: AAUX source control pack (pack header = 51h)

Unused AAUX packs shall be reserved.
NOTE 2

60-Hz system:

Track A: Track number 0, 2, 4, 6, 8, 10, 12 - - - 32, 34, 36, 38
Track B: Track number 1, 3,5,7,9, 11, 13, - - - 33, 35, 37, 39
50-Hz system:

Track A: Track number 0, 2, 4, 6, 8, 10, 12, - - - 40, 42, 44, 46
Track B: Track number 1, 3,5, 7,9, 11, 13, - - - 41, 43, 45, 47

8.4.1 AAUX source pack (AS)

The AAUX source pack shall be configured as shown injlFable 26.

Table 26 — Mapping of AAUX source pack

MSB LSB
Pco | o 1 ol 1 | o] o] o] o
PC1 LF Res AF SIZE
PC2 0 CHN 0 | AUDIO MODE
PC3 Res Res | 50/60 STYPE
PC4 Arb Res SMP QU
NOTE “Res means reservation for future use. Hereafter, the default
value.of Res ghoylg be set to 1.

LF: Locked mode flag

LocKing condition of audio sampling frequency with video signal
0 = Locked mode

1 = Reserved

AF SIZE: The number of audio samples per frame
010100b=1600 samples/frame
010110b=1602 samples/frame
011000b=1920 samples/frame
Others = Reserved

CHN: The number of audio channels within an audio block
0 0 b = One channel per audio block
Others = Reserved
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The audio block is composed of five audio sectors in five consecutive tracks for the
60 Hz system and six audio sectors in six consecutive tracks for the 50 Hz system.

AUDIO MODE: The contents of the audio signal on each channel
0000b=CH1,CH3,CH5,CH7
0001b=CH2,CH4,CH6,CH8
1111 b =Invalid audio data
Others = Reserved

50/60:

0 = 60 Hz system

1 = p0HZSYStEM
STYPE: Audio blocks for each audio frame
000 11b=28audio blocks
Others = Reserved
SMP: Sampling frequency
000 b=48kHz
Others = Reserved
QU: Quantization
000 b =16 bitlinear
Others = Reserved
Res|: Reserved bit for future use

Defdult value shall be set to 1.

8.4.2 AAUX source control pack (ASC)

Table 2f shows a mapping of the AAUX) source control pack.

Table 27 —~Mapping of AAUX source control pack

MSB LSB
PEO 0 1 0 1 0 0 0 1
RPC1 EDIT ST EDIT END CGMS EFC
PC2 Arb Arb 0 0 Res Res | Res Res
PC3 Res 0 Res 0 0 0 0 0
PC4 Arb Res | Res Res | Res | Res [ Res | Res

EDIT ST: Start position of insert edit
0 0 b = Unedited portion
0 1 b = Editing point without fading
1 0 b = Editing point with fading
11 b = Reserved
The duration of recording EDIT ST shall be one audio block period for each channel.
EDIT END: End position of insert edit
0 0 b = Unedited portion
0 1 b = Editing point without fading
1 0 b = Editing point with fading
11 b = Reserved
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The duration of recording EDIT END shall be one audio block period for each
channel.

CGMS: Copy generation management system
0 0 b = Copy free
Others = Reserved
EFC: Emphasis channel flag
0 0 b = Emphasis off
0 1 b = Emphasis on
Others = Reserved

FFCshattbe setfor each audio biock:
Res : Reserved bit for future use
[Default value shall be set to 1.

8.5 Elrror correction code addition

The audio data are protected by inner and outer error correction codes)

8.5.1 Inner error correction code

The inngr parity as shown in Figure 18 is defined as the codeword of an inner error cqrrection
code. The inner error correction code is a (85, 77) Reed-Solomon code in GF(256) ¢f which
the field generator polynomial is:

X8 + X4 + X3& X2 + 1

where X are place-keeping variables in GF{2), the binary field.

The gerjerator polynomial of the codexin’y GF(256) is:

gin(X) = (X + (X o)X + a2)(X + o3)(X + a#)(X + a®)(X + ab)(X + o)
where o is given by 2h in-GF(256).

Parties K7, Kg, K5, Kgn K3, Ky, Ky, Ky as shown in Figure 28 are given by the equation:

Ko X7 + KgX8 + KgX5 + K X4 + K3X3 + K,X2 + K X + K

which i afesidue of X8D(X) divided by 9in(X), where the data polynomial D(X) is defined as:

D(X) = D76X76 + D75X75 +o. + D2X2 + D1X + DO
and the codeword polynomial is given by the following equation:
D,gX84 + D,5X83 +........ + D4X2 + DoX8 + K X7 + KgX6 +......... + KX + Kg

8.5.2 Outer error correction code

The outer parity as shown in Figure 18 is defined as a codeword of an outer error correction
code.

The outer error correction code is a (14, 9) Reed-Solomon code in GF(256) of which the field
generator polynomial is:
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X8 + X4+ X3+ X2 +1

where Xi are place-keeping variables in GF(2), the binary field.

The generator polynomial of the code in GF(256) is:

where o

(X) = (X + )X+ a)(X + 0?)(X + a3)(X + of)

Yaout

is given by 2h in GF(256).

Parties K, K3, Ky, Ky, Ky as shown in Figure 29, are given by the equation:

which is

and the
position

KyX4 + KgX3 + KyX2 + Ky X + K
a residue of X5D(X) divided by 9a0ut(X), where the data polynomial D(X) is de
D(X) = D8X8 + D7X7 o + D2X2 + D1X + DO

codeword polynomial is given by the following equation/for’every column of
number 5 to 81:

DgX'3 + D, X12 +........ + D4X8 + DoX® + K X4+ KsX3 +....... + KX + Ky

5 6 - ---80°81 82 --------—-- 88 89
Dyg Dygg «ereererrersemsemsesnssssinsinnnsereenes s g g e Dy Dy |Ky oereemeemeeneens Ki Ko
77 bytes 8 bytes
Data Inner parity

NOTE - D and K are in GF (256) JEC 885

Figure 28 — Data and inner parity of a data sync block

fined as:

he byte

Sync block
number

2 Ds

3 | by Data

4 Ds

5 Ds

8 Dy 9 bytes

7 D3

8 D)3

9 D1

10 | Do

11 | Ka .
Out t

12 | Ks uter parity

13 | K2 5 bytes

14 | Ky

15 | Ko

NOTE D and Kare in GF (256).
IEC 886/07

Figure 29 — Data and outer parity of a data sync block for audio sector


https://iecnorm.com/api/?name=dbd212b491ce6e9f8d583f1ba32df56e

9 Vid

- 60 - 62447-1 © IEC:2007(E)

eo processing

9.1 Introduction

The video signal is compressed in compliance with IEC 62447-2 and formatted into recording

stream.

Video auxiliary data (VAUX) are multiplexed with the compressed video data, and the
multiplexed data are processed in a product block of 77 columns by 138 rows. The data in the
product block are protected with the error correction codes added to the product block. Prior
to recording, 24-25 modulation is applied (see Figure 9).

9.2

A compfessed macro block data is distributed to data-sync blocks as shown incTableg
29. A cpmpressed macro block whose compressed macro block number iss\CM h,
ed to a data-sync block of sync block numbers and track numbers as“ollows:

distribu

60 Hz s
for(h=0;

for(s¥

fon

}
}
}

where
m: Synd

ompressed macro block and data-sync block

ystem

h<4; h++){

0; s<2; s++){

(k=0; k<27; k++){

for(t 0; t<5; t++){

= (4h +s + 2t + 2) mod 10;
(4h + s + 2t +6) mod 10;
(4h +s + 2t + 8) mod 10;
(4h + s+ 2t + 0) mod 10;
(4h + s + 2t +4) mod 10;
(5t + 25k) mod 135 + 21;
4 x INT((5t + 25k + 675s)/435) + h;

b =
C =
d=
e =
m -
n -
Sync block m of Track n = CM h,a,2,k
Sync block (m + 1) of-Track n = CM h,b,1,k
Sync block (m + 2yof Track n = CM h,c,3,k
Sync block (m +.3)of Track n = CM h,d,0,k
Sync block m.+4) of Track n = CM h,e 4,

block number

n: Trac

number

h: Divided block

s, t: Ver

tical order of the super block

k: Macro block order in the super block

28 and
, J, kis
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Table 28 — Relation between the compressed macro block number
and the data-sync block for the 60 Hz system

Track number

Sync block

number 0 1 38 39
156 VAUX VAUX VAUX VAUX
155 | CMO0,6,4,5 | CM1,0,4,5 CM2,1,4,26 | CM3, 5, 4, 26
154 | CMO0,2,0,5 | CM1,6,0,5 CM2,7,0,26 [ CM3, 1,0, 26
153 | CM0,0,3,5 | CM1,4,3,5 CM2,5,3,26 [ CM3,9,3, 26
152 | CMO0,8,1,5| CM1,2,1,5 CM2,3,1,26 (CM3,7,1, 26
151 | CMO0,4,2,5 | CM1,8,2,5 CM 2,9, 2,26 | CM3, 3/2,|]26
24 CMO0,4,4,0 | CM1,8,4,0 CM 2,9,4,21 | CM 3, 3, 4,|]21
24 CMO0,0,0,0 | CM1,4,0,0 CM 2, 5;-0, 21 | CM 3, 9, 0,|21
2 CMO0,8,3,0]| CM1,2,30 Cw2,3 321 |CM3,7, 3,21
22 CMO0,6,1,0 | CM1,0,1,0 €M 2,1,1,21 | CM 3, 5, 1,|21
2 CMO0,2,2,0 | CM1,6,2,0 CM2,7,2,21 | CM3, 1, 2,21
2 VAUX VAUX VAUX VAUX
14 VAUX VAUX VAUX VAUX

50-Hz slystem

for(h=0;| h<4; h++){
for(k30; k<27; k++){
for(i=0; i<11; i++){

(4h + i + 2) mod_11;
(4h + i + 6) mod 11;

(4h + i + 8)mod 11;
(4h + i +0)Ymod 11;
(4h +4 +4) mod 11;

m = (5" 55k) mod 135 + 21;
n =% INT((5i + 55k)/135) + h;

O Q0 TO
nu munon

Sync block m of Track n = CM
Sync block (m + 1) of Track n = CM h,

1Ay &y

}
}

Sync block (m + 3) of Track n = CM

h,a,2,k
h,b,1,k
Sync block (m + Z) of Track n = CM h,C,3,K
h,d,0,k
Sync block (m + 4) of Track n = CM h,e,4,k

}
for(k=0; k<27; k++){

m = 5k + 21;
n = 44;

Sync block m of Track n = CM 0,11,0,k
Sync block (m + 1) of Track n=CM 0,11,1,k
Sync block (m + 2) of Track n=CM 0,11,2,k
Sync block (m + 3) of Track n=CM 0,11,3,k
Sync block (m + 4) of Track n=CM 0,11,4,k
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where

m is the sync block number;

n is the rack number;

h is the divided block;

i is the vertical order of the super block;

k is the macro block order in the super block.

Table 29 — Relation between the compressed macro block number
and the data-sync block for the 50 Hz system

Track number

Sync blod

number 0 1 43 44 45 26 47
156 VAUX VAUX [ VAUX VAUX vaux-t VAuX | vaux
155 | QM O0,8,4,2 [ CM1,1,4,2 = CM3,4,4,26 | CMO, 11,4, 26 £ - -
154 | dM0,4,0,2 CM 1, 8, 0,2 | CM3,0,0,26 | CMO, 11,3, 26 - - -
153 agmo, 1,3, 2 CM1,5,3,2 |7 CM 3, 8, 3, 26 CM 0, 11, 2(26 - - -
152 CMO, 10,1, 2 CM 1, 3, 1,2 | CM 3,6, 1,26 CM 0, #, 1,726 - - -
151 | dM0,6,2,2 | CM1,10,2,2 |~ | CM 3, 2,2,26 | CMOA, 0, 26 - - -
25 dqMo,4,4,0 CM 1, 8, 4,0 | CM 3,004, 24 CMO, 11, 4,0 - - -
24 dM0,0,0,0 | CM1,4,0,0 [wmmmmmm CM3,7,0,24 | CMO,11,3,0 - - -
23 agmo, s, 3,0 CM 1,1, 3,0 [ CM 3, 4, 3, 24 CcMO0,11,2,0 - - -
22 dMmo,6,1,0 (03 Y T T o TR T ] ——- CM 3,2, 1,24 CMO0, 11,1,0 - - -
21 qmo,2,2,0 CM1,6,2,0 CM 3,9, 2,24 CMO0,11,0,0 - - -
20 VAUX VAUX VAUX VAUX VAUX VAUX VAUX

9.3 Video auxiliary data' (VAUX)

VAUX shall be added\to the compressed video data as shown in Figure 20.

VAUX i formed/using the fixed-length pack structure. Figure 30 shows the VAUX pack
arrangement of each track. There are 15 packs following the ID code of the data-sync [plock of
which the<sync block number is 19, 20, and 156. Therefore, there are 45 packs in eagh track,
and theke-are-two-reserved-bytes—ineach-data—syreblocktforVAUX—Fhe—defauttvalde of the
reserved byte is FFh. VAUX packs are sequentially numbered from 0 to 44 from the entrance
side of the video sector in the order as shown in Figure 30. This number is called the video
pack number.

Table 30 shows the VAUX data. The VAUX source pack and the VAUX source control pack
include mandatory data for playback video signals which is recorded.

The other area of VAUX consists of 43 packs per track. The reserved area of VAUX in each
second is as follows:
60 Hz system:
(5 bytes x 43 packs + 6 bytes) x 40 tracks x 30 frames = 265200 bytes/s
50 Hz system:
(5 bytes x 43 packs + 6 bytes) x 48 tracks x 25 frames = 265200 bytes/s
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The reserved area shall be filled with FFh.

Sync block
number

19

20

— 63 -

77

v

11

12 | 13| 14

Inner
parity

15 | 16 | 17

18

19 | 20

21 | 22 | 23

24 | 25 | 26

27 | 28 | 29

Inner
parity

156

31 | 32

33

34

39 41

42 | 43 | 44

Inner
pafi

~"Sync area*.

.....

ID code ™.

Pack

header

Pack data

PCO

PC1 PC2

PC3- PC4

Figure 30 — Arrangement

Table 30 — VAUX data

Video pack number

Track A

Track'B

VAUX data of a frame

39

0

Vs

40

1

VSC

NOTE 1

NOTE 2
60-Hz gystem:

50-Hz system:

VS: VAUX'source pack (pack header = 60h)
VSC: VAUX source control pack (pack header = 61h)

Track\A: Track number 0, 1, 2, 3, 8, 9, 10, 32, 33, 34, 35

Traek B: Track number 4, 5, 6, 7, 12, 13, 14, 36, 37, 38, 39

Track A: Track number 0, 1, 2, 3, 8, 9, 10, 40, 41, 42, 43
Track B: Track number 4, 5, 6, 7, 12, 13, 14, 44, 45, 46, 47

" Reserved[*

IEC 8B7/07

9.3.1

VAUX source pack (VS)

Table 31 shows a mapping of the VAUX source pack.

Table 31 — Mapping of VAUX source pack

MSB

LSB

PCO 0

PC1 Res

Res

RR

Res

Res

Res Res

PC2 Res

Res

Res

Res Res

Res

Res Res

PC3 Arb

Arb

50/60

STYPE

PC4 Res

Res

Res

Res | Res

|Res|

Res | Res
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RR: Total recording video rate
0 0 b = Reserved
01b=100 Mb/s

10b =250 Mb/s
11b=25Mb/s
50/60:

0 = 60 Hz system
1 =50 Hz system
STYPE: Signal type of video signal.

For B0 Hz system
Q0000b=4:1:1 compression (D-7, 25 Mb/s)
Q0100b=4:2:2 compression (D-7, 50 Mb/s)
10100b=1080/60i compression, active line 1080 (D-12,100 Mb/s)
10101 b=1080/60i compression, active line 1035 (D-12,100cMb/s)
11000b=720/60p compression (D-12,100 Mb/s)
Qthers = Reserved
For p0 Hz system
Q0000b=4:1:1 compression (D-7, 25 Mb/s)
Q0100b=4:2:2 compression (D-7, 50 Mb/s)
10100b=1080/50i compression (D-12, 100 Mb/s)
Qthers = Reserved
Res|: Reserved bit for future use
Defgult value shall be set to 1.

9.3.2 VAUX source control pack (VSC)

Table 32 shows a mapping of.the VAUX source control pack.

Table' 32 — Mapping of VAUX source control pack

MSB LSB
PCO 0 1 1 0 0 0 0 1
PC1 CGMS 0 0 Res Res Res Res
PC2 Arb Res 0 0 Res DISP
PC3 FF FS FC Res Res Res 0 0
PC4 Res Res Res Res Res Res Res Res

CGMS: Copy generation management system
0 0 b = Copy free
Others = Reserved
DISP: Display select mode
010b=16:9
Others = Reserved

FF: Frame/field flag
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For 1080-line system (see Table 33)
FF indicates whether two consecutive fields are delivered, or one field is repeated

twice during each video frame period.

0 = Only one of two fields is delivered twice.

1

= Both fields are delivered in order.

For 720-line system (see Table 34)

FF indicates whether two consecutive video frames are delivered, or one video frame

is repeated twice during each two video frames period.

0 = Only one of two video frames is delivered twice.

1

= Both video frames are delivered in arder

FS: Firsll/second field flag

F

or 1080-line system (see Table 33)
FS indicates a field which is delivered during the field one period,
0 = Field 2 is delivered.
1 = Field 1 is delivered.
or 720-line system (see Table 34)
FS indicates a video frame which is delivered during the video frame one ps¢
0 = Video frame 2 is delivered.
1 = Video frame 1 is delivered.
Res : Reserved bit for future use
Default value shall be set to 1.

Table 33 — FF/FSifor the 1080-line system

FF FS Output field

1 1 Field 1 and field)2 are output in this order (1,2 sequence)
1 0 Field 2 and.field 1 are output in this order (2,1 sequence)
0 1 Field.I\'is output twice.

0 0 Field 2 is output twice.

Table 34 — FF/FS for the 720-line system

FF, FS Output video frame

1 1 Video frame 1 and video frame 2 are output in this order (1,2 sequence)
1 0 Video frame 2 and video frame 1 are output in this order (2,1 sequence)
0 1 Video frame 1 is output twice

0 0 Video frame 2 is output twice

FC: Frame change flag

For 1080-line system

riod.

FC indicates whether the picture of the current video frame is repeated based on

the video frame immediately preceding.
0 = Same picture as the previous video frame
1 = Different picture than the previous video frame

For 720-line system
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