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Foreword

ISO (the Internatig
national Electrotech

nal Organization for Standardization) and IEC (the Inter-
hical Commission) form the specialized system for worldwide

standardization. Nafional bodies that are members of ISO or IEC participate in

the development of|
lished by the respe
activity. ISO and IH
est. Other internati
liaison with ISO an

In the field of infg
technical committeg
the joint technical g
cation as an Interna
tional bodies casting

International Standa
Manufacturers Asso
under a special “fa
JTC 1, Information
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Annexes A, D, E, }
Standard. Annexes

International Standards through technical committees estab-
Ctive organization to deal with particular fields of technical
C technical committees collaborate in fields of mutual inter-
pbnal organizations, governmental and non-governmental, in
 IEC, also take part in the work.

rmation technology, ISO and IEC have established a joint
, ISO/IEC JTC 1. Draft International Standards adopted by
ommittee are circulated to national bodies for voting. Publi-
tional Standard requires approval by at least 75 % of the\na-
r a vote.

rd ISO/IEC 12248 was prepared by the European‘Computer
ciation (ECMA) (as Standard ECMA-171) and.was adopted,
st-track procedure”, by Joint Technical Committee ISO/IEC
technology, in parallel with its approval-by national bodies

F, G, H, K and M form an integral part of this International
B, C, J and L are for information:only.
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Introduction

ISO/IEC haye produced a series of International Standards for cassettes and cartridges containing magneti¢ tapes of different
width and characteristics. Of these, the following relate to helical scan recording.

ISO/IEC 14777:1991, 3,81 mm wide magnetic tape cartridge foR information interchange - Helical|scan recording -
DDS forma}

ISO/IEC 114319:1993, 8 mm wide magnetic tape cartridge for information interchange - Helical scan|recording

ISO/IEC 11
DATA/DAT

ISO/IEC 11
DDS-DC fo

ISO/IEC 12

scan recordqg

ISO/IEC 11
DDS forma

321:1992, 3,81 mm wide magnetic tape cartridge for information interchange - Helical
format

557:1992, 3,81 mm wide magnetic tape cartridge for-information interchange - Helical
rmat using 60 m and 90 m length tapes, 2nd edition

246:1993, 8 mm wide magnetic tape cartridges.dual azimuth format for information inte
ing

247:1993, 3,81 mm wide magnetic tape.cartridge for information interchange - Helical
t using 60 m and 90 m length tapes

scan Recording -

scan recording -

rchange - Helical

scan recording -

ix
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Information technology - 3,81 mm wide magnetic tape cartridge for information
interchange - Helical scan recording - DATA/DAT-DC format using 60 m and
90 m length tapes

Section 1 - General

m wide magnetic tape
ded signals, the

o 4' qynnh
mcans o1 sucn

avvuUiuLva

magneuc tape carmdges. The format used is known as DATA/DAT- DC.

This International Standard specifies two types of cartridges which, for the purpose of thi§ Internatiohal Standard, are
referred tofas Type A and Type B.

For Type A, the magnetic tape has a nominal thickness of 13 pm and a nominal.Jength of up to 60,5 m.
For Type B, the magnetic tape has a nominal thickness of 9 pm a length of up’to 92,0 m.

Informatiop interchange between systems by means of this International Standard also requirgs the use, at a
minimum, pf a labelling and file structure and an interchange codé-which are agreed upon by the interchange parties.

It is not within the scope of this International Standard to specify-the labelling and file structure, of the interchange
code.

2 Cdnformance

2.1 M]gnetic tape cartridge

A tape caiftridge shall be in conformance with' this International Standard if it meets all mandatgry requirements
specified herein for either Type A or Type'B. The tape requirements shall be satisfied throughout the extent of the
tape.

2.2 Generating system

A system [generating a magnétic tape cartridge for interchange shall be entitled to claim conformance to this
International Standard if all.recordings on the tape meet the mandatory requirements of this Internatipnal Standard. A
claim of cqnformance shall state whether cartridges of Type A or Type B or both are supported.

23 Refeiving-system

A system feceiving a magneuc tape cartridge for mterchange shall be entitled to clalm conformance with this
i ational Standard.

A claim of conformance shall state whether cartridges of Type A or Type B or both are supported.

3 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the standards listed below. Members of IEC and ISO maintain registers of
currently valid International Standards.

ISO/R 527:1966, Plastics - Determination of tensile propertie.s
ISO/IEC 646:1991, Information technology - ISO 7-bit coded character set for information interchange.
ISO 1302:1992, Technical drawings - Method of indicating surface texture.
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ISO/IEC 11576:1993, Information technology - Procedure for the registration of algorithms for the lossless
compression of data.

IEC 950:1991, Safety of information technology equipment, including electrical business equipment

4 Definitio

ns

For the purposes of this International Standard, the following definitions apply.

4.1 Absolute Frame Number (AFN): A sequence number allocated to, and recorded in, each frame.

4.2 algorithm:

set of rules for transforming the logical representation of data.

4.3 Area ID: An identifier for each area of the tape specifying the types of frame written therein.

4.4 Automatic Track Finding (ATF): A method by which tracking is achieved.

4.5 Average Signal Amplitude: The average peak-to-peak value of the output signal from the read he

fundamental freq
missing pulses.

4.6 azimuth: T
with the line nor

4.7 back surfac
4.8 byte: An ord

ency of the specified physical recording density, over a minimum of 7,8 mm of track, ex

e angular deviation, in degrees, minutes and seconds of arc, madé by the mean flux tran
al to the centreline of the recorded track.

: The surface of the tape opposite to the magnetic coating which is used to record data.

ered set of bits acted upon as a unit.

4.9 cartridge: A case containing magnetic tape stored on twin hubs.

4.10 Channel B
4.11 Codeword]

t: A bit after 8-to-10 transformation.

A word which is generated by a processing algorithm. The number of bits in a Co

variable, and is n

t specified in this International Standard.

4.12 Data Formiat ID: An identifier specifying.which data format is being used on the tape.

4.13 End of Da

(EOD): The point where_the host stopped writing data on the tape.

4.14 End of Infgrmation (EOI): A group which indicates the end of partition area in a tape.

4.15 End of Partition (EOP): A(group which indicates the end of data area in a partition.

4.16 entity: A unit of recorded data, comprising a processed record sequence resulting from the applic
common processing algorithm.

4.17 Error Corfecting Code (ECC): A mathematical algorithm yielding check bytes used for the detd
correction of errofs.

ad at the
clusive of

Sition line

jeword is

ation of a

ction and

4.18 flux transition position: That point which exhibits maximum free-space flux density normal to the tape

surface.

4.19 flux transition spacing: The distance along a track between successive flux transitions.

4.20 frame: A pair of adjacent tracks with azimuth of opposite polarity, in which the track with the positive azimuth
precedes that with the negative azimuth.

4.21 group: A number of frames constituting a recorded unit.

4.22 Logical Beginning of Tape (LBOT): The point along the length of the tape where the recording of data for
interchange commences.

4.23 Logical End of Tape (LEOT): A point along the length of the tape which indicates the approach, in the
direction of tape motion, of the partition boundary or physical end of tape.
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4.24 magnetic tape: A tape which will accept and retain magnetic signals intended for input, output, and storage
purposes on computers and associated equipment.

4.25 master reference: The area which contains partition information in the tape.

4.26 Master Standard Amplitude Calibration Tape: A pre-recorded tape on which the standard signal amplitudes
have been recorded in the tracks of positive azimuth, 23,0 pm wide, at nominal track pitch, on an AC-erased tape.

NOTE 1 - The tape includes recordings made at 83,4 ftpmm, 333,6 ftpmm, 500,4 ftpmm, 1001 ftpmm and 1501 ftpmm.

NOTE 2 - The MasterStamdard-Amptitade Catibration Tape has been established by the Sony Corporation.

4.27 Master Standard Reference Tape: A tape selected as the standard for Reference Recording Field, Signal
Amplitude, Resolution Overwrite and Signal-to-Noise Ratio.

NOTE 3 - The Master Standard Reference Tape has been established by the Sony Corporation.

4.28 Optimum Recording Field: In the plot of Average Signal Amplitude against the'recording field| at the physical
recording dgnsity of 3002 ftpmm, the field that causes the maximum Average Signal-Amplitude.

4.29 partifion: Partition of a tape in which user data is recorded.

4.30 partition reference: The area which contains group information in the partition.
4.31 Physical Beginning of Tape (PBOT): The point where the ledder tape is joined to the magnetic tape.
4.32 Physiral End of Tape (PEOT): The point where the trailer tape is joined to the magnetic tape.

4.33 physigal recorﬁing density: The number of flux tcansitions per unit length of track, expressed in flux
transitions per millimetre (ftpmm).

4.34 pre-recording condition (maximum recorded:levels): The recording levels above which a tape intended for
interchange [shall not previously have been recorded

sed record: A sequence of Codewords which result from the application of processing to flata.

4.36 processed record sequence: A _sequence of one or more processed records which start on an [8-bit boundary
and end on g subsequent 8-bit boundary:

4.37 procepsing: The use of antalgorithm to transform host data into Codewords.
4.38 recorfl: Related data treated as a unit of information.

4.39 Referpence Recording Field: The optimum recording field of the Master Standard Reference Tagle.

4.40 Secondary Standard Amplitude Calibration Tape: A tape pre-recorded as defined for the Master Standard

Amplitude Calibration Tape; the outputs of which are known and stated in relation to that of the Master Standard
Amplitude (talibration Tape

NOTE 4 - The Secondary Standard Amplitude Calibration Tape can be ordered from the Sony Corporation, Audio Device Business Department,
Component Marketing Group 4-10-18, Takanawa, Minato-ku, Tokyo 108, Japan, under Part Number TY-7000 G until the year 2000. It is intended

that these be used for calibrating tertiary tapes for use in routine calibration.

4.41 Secondary Standard Reference Tape: A tape the performance of which is known and stated in relation to that
of the Master Standard Reference Tape.

NOTE 5 - A Secondary Standard Reference Tape can be ordered from the Sony Corporation, Audio Device Business Department, Component
Marketing Group 4-10-18. Takanawa, Minato-ku, Tokyo 108, Japan, under Part Number RSD 1079 until the year 2000. It is intended that these be

used for calibrating tertiary tapes for use in routine calibration.

4.42 Separator Mark: A record containing no user data, which is used to separate data.


https://iecnorm.com/api/?name=463368ca8e2d74db6e81f55e02dd185c

ISO/IEC 12248:1993 (E)

4.43 Standard Reference Amplitude: The Average Signal Amplitude from the tracks of positive azimuth of the
Master Standard Amplitude Calibration Tape at a specified physical recording density.

4.44 tape noise amplitude: The tape noise amplitude is the subtractive value of amplifier noise from total noise in
rms.

4.45 Tape Reference Edge: The bottom edge of the tape when viewing the recording side of the tape with the
PEOT of the tape to the observer's right.

4.46 track: A djagonally positioned area on the tape along which a series of magnetic signals may be recorded.
5 Environment and safety

Unless otherwis¢ stated, the conditions specified below refer to ambient conditions in the .air immediately
surrounding the dartridge.

5.1 Testing ¢nvironment

Unless otherwisg stated, tests and measurements made on the tape cartridge to.check the requirements of this
International Stapdard shall be carried out under the following conditions:

temperature :23°Ct2°C
relative humidity] : 40 % to 60 %
conditioning period before testing :24h

5.2 Operating environment

Cartridges used flor data interchange shall be capable of operating under the following conditions:

temperature : 5°Ctod5°C
relative humidity :20% to 80 %
wet bulb temperdture : 26 °C max:

There shall be nq deposit of moisture on or in_the cartridge.
‘Conditioning before operating:

If a cartridge has been exposed during storage and/or transportation to a condition outside the above valyes, before
use the cartridge shall be conditioned in the operating environment for a time at least equal to the perjod during
which it has been} out of the operating environment, up to a maximum of 24 h.

NOTE 6 - Rapid varijtions of temperature shrould be avoided.

53 Storage ¢nyironment

For long term or archived Storage of cartridges the foltfowing conditions staltbe observed:

temperature : 5°Cto32°C
relative humidity 220 % to 60 %
maximum wet bulb temperature + 26 °C max.

The stray magnetic field at any point on the tape shall not exceed 4 000 A/m. There shall be no deposit of moisture
on or in the cartridge.
54 Transportation

Recommended limits for the environment to which a cartridge may be subjected during transportation, and the
precautions to be taken to minimize the possibility of damage, are provided in annex J.
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5.5 Safety

The cartridge and its components shall satisfy the requirements of IEC 950.

5.6 Flammability

ISO/IEC 12248:1993 (E)

The cartridge and its components shall be made from material which, if ignited from a match flame, do not continue

to burn in a still carbon dioxide atmosphere.

Section 2—Requirements forthecase

6 Dimensional and mechanical characteristics of the case

.1 Geperal

— an uppr half- a lower half,
— a slidef movably mounted on the lower half,
— alid pfvotally mounted on the upper half.

In the drawings, using third angle projection, an embodiment of the cartridge is shown as an example

Figure 1 is a perspective view of the cartridge seen from\the top.

Figure 2 is a perspective view of the cartridge seen from the bottom.

Figure 3 is a partial view of the rear side.

Figure 4 is a schematic view showing the Reference Planes X, Y, and Z.

Figure 5 shows the front side.

Figure 6 shows the top side with the lid.in‘closed position.

Figure 7 shows the left side.

Figure 8 shows the top side with.the lid in open position.

Figure 9 shows the left side with-the lid in open position.

Figure 10 shows the bottom-side with the lid and the slide in closed position.

Figure 11 shows the bottom'side with the lid and the slider in open position.

Figure 12 is a view from'the top of the inside of the lower half with the upper half removed.

Figure 13 is a view- ofthe bottom half with the lid and the slider in open position.

Figure 14 is a view of the left side with the lid and the slider in open position.

Figure 15 is@top view of a hub.

Figure 16 15 a side view of a hub with partial cross section.

Figure 17 1s a partial cross-section through a hub and both halves of the case showing the ipterface with the
drive spindle.

Figure 18 shows ar a farger scale the 1id in the open position.

Figure 19, 20 show at a larger scale the functional relationship between the lid and the locking mechanism of
the hubs.

Figure 21, 22 show the label areas on the top and the rear side.

The dimensions are referred to three orthogonal Reference Planes X, Y, and Z (figure 4).

6.2 Overall dimensions (figures 6 and 7)

The overall dimensions of the case with the lid in the closed position shall be:

L, = 73,0 mm £ 0,3 mm
L, = 540mm % 0,3 mm
Ly = 10,5mm £ 0,2 mm
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The edges formed by the rear side and left and right sides shall be rounded off with a radius

R, =15
The two edges of
R2 = 0,5

The top side sha
dimensions of the

Ly = 25,
Lg = 5,0
L7 = 2,0
The depth of the
0,5 mm
6.4 Holding

The two areas sh
in the drive. Thei

Ly = 6,0
Ly = 5.0
6.5

The lid shall havg

The first pair of
mechanism of the

Lyp =0,
Ly =3,
L, =1

{wn shaded in figure 6 shall be the areas along which the cartridge shall be held down whé

Notches o¢f the lid (figures S and 8)

mm max.
the lid shall be rounded off with a radius

mm max.

Loading grip (figure 6)

loading grip shal e
5 mm £ 0,3 mm

Ihm min.

mm % 0,2 mm

mm min.

oading grip below surface of the top side shall be

+0,2
mm

-0,0

reas (figure 6)

positions and dimensions shall be
mm % 0,1 mm

mm £ 0,1 mm

two pairs of notches.

notches, the slidérMock release notches, allows elements of the drive to release th
slider. The positions and dimensions of these notches shall be

4 mm maxq
D mm min:

P momz 0,1 mm

n inserted

e locking

49,8 mm £ 0,2 mm

The second pair of notches, the slider movement notches, allows elements of the drive to move the slider from closed
to open position (see also 6.8.1). The positions and dimensions of these notches shall be

Ly, = 3,0 mm min.

L, = 0,9 mm min.

Lis = 7,5mmz0,1 mm

L = 36,00 mm % 0,15 mm
6.6 Lid dimensions (figures 6 to 8)

The lid is shown in closed position in figures 6 and 7. Its dimensions shall be
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1,2mm % 0,1 mm
6,8 mm £ 0,4 mm
= 1,1 mm 0,1 mm
= 2,0mm £ 0,1 mm

6,4 mmz 0,2 mm

1,5 mm+ 0,1 mm

The lid sha
Ly,

There shall
upper half,
conditions

Ly,
Lys
When no fd
Ly,
In figure 8
Lyg

6.7 Op
Means for

or, the
the lo

shall be met

the lid is shown in open position. The distance‘from the front edge of the lid to the rear sid

fical detection of the beginning and end of tape (figures 9 and 12)

6,8 mm £ 0,4 mm

1 have a chamfer of 45° with a length of
= 1,5mm 0,1 mm

be a dimensional relationship between the height L,, shown in figure 7, which includes t
and the height L,s of the lid. When a vertical force of 1 N is exerted on the upper h

10,5 mm £ 0,2 mm
S Ly

rce is exerted

10,9 mm max.

= 55,5mm 0,3 mm

12248:1993 (E)

e slider and the
f the following

e shall be

he optical detection of the beginning and end of tape shall be provided. These shall confsist of a pair of

the left and right sides of-the case (see also figure 18). The design of these windows alloy

vs this detection

th case the light
the case which
ndow; the light

ight,of a light source within the drive passes through the tape from inside the cartridge

nd falls through

The positions and dimensions of these windows allow the cartridge to be used with drives implementing either
system, they shall be

Ly,

= 6,20 mm £ 0,10 mm

7,65 mm £ 0,10 mm

+ 0,20
1,50 mm

- 0,00

mm

39mm 0,1 mm
1,8 mm £ 0,1 mm

7,0 mm £ 0,2 mm
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5 mm min.

Dimension L;, specifies the position of the rear edge of the windows relative to Reference Plane Y. Dimension L,
shall be measured relative to this rear edge.

6.8

Bottom side (figures 10 and 11)

The bottom side is shown in figure 10 with the lid and the slider in closed position and in figure 11 with both in the

open position.

The dimension L;

IA

<

6.8.1
The cartridge sh

Locking

design of this md

slider, and for it

73
L

L]

LO0mm £ 0,3 mm

4

4

mechanism of the slider

h11 have a locking mechanism for the slider which locks it in_the closed and open pos
chanism is not specified by this International Standard, except. for the different forces ac
detent.

4 of the bottom half, L;5 of the slider and L4 of the lid shall satisfy the following conditig

ions. The

i
lring on the

The slider shall be spring-loaded by a spring holding it in closed position when it is unlocked. The force fequired to
operate the slider shall not exceed 2 N.

The slider shall
through these op
C-C is only an ey

The grooves are

positions and dimensions of the grooves and of the'openings for the detent of the locking mechanism wher

is in the closed p

ave two grooves with an opening at both ends. The detent of the locking mechanism sha

ample of implementation.

parallel to Reference Plane Z and\aligned with the slider lock release notches of th

psition shall be

1 protrude

enings so as to hold the slider in both openand closed positions. The detent shown in crgss section

e lid. The
the slider

Lyg = 49,8 mm £ 0,2 mm

Lyg = 10,0 mm £ 0,1 mm
+0,5
-0,1

Ly, = 3{0.mmmin.

Ly; = 1,5 mm min.

Ly; = 0,8 mm 0,1 mm
+0,5
-0,1

A = 45°min.

L,;s = 0,65 mm £ 0,05 mm

The position and dimensions of the openings for the detent when the slider is held in the open position are determined

by Lsg, Lyg. Lys,

and L,,.

In the closed position of the slider, the maximum force to be exerted on the detent in a direction perpendicular to
Reference Plane Z and over a stroke of 0,65 mm shall be 0,5 N max.
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In the open position of the slider the holding force shall be 0,3 N min.

6.8.2 Access holes

The slider shall have two circular access holes (see section B-B) which, in the open position of the slider, allow
penetration of the drive spindles into the hubs. The diameters of these access holes shall be

d; = 10,0mm 1 0,2 mm

d2 = 120 mm max

6.8.3 Redognition, sub-datum and write-inhibit holes

The bottom|half shall have a number of holes on an edge at its rear. This edge shall be definéd by
Lyg|= 45,2 mm £ 0,2 mm
Ly7|= 49,2 mm £ 0,2 mm

The centres|of these holes lie on a line perpendicular to Reference Plane Y at.a\distance from Referen¢e Plane X of

Lyg|= 47,2£0,2 mm

6.8.3.1 Redognition holes

There shall [be four recognition holes numbered from 1 to 4 as siown in figure 10. Their position and dimensions shall
be '

dy |= 2,5mm=0,1 mm
Ly|= 1,0mm £ 0,1 mm
Lgso|= 56,0 mm £ 0,3 mm
Ls;|= 40mmz 0,1 mm
Ls,|= 1,0mm £ 0,1 mm
Lsy|= 3,0 mm min,

All recognition holes shall have_the cross-section shown in cross-section F-F in figure 11 for recognitipn hole No. 1

One of the two cross-sections F-F shows a recognition hole closed by means of a plug, the other sHows it with the
plug punchgd out. Thes¢ plugs shall withstand an applied force of 0,5 N max. without being punched dut.

This Interngtional Standard prescribes the following states of these holes:

Recognition holé€s No. 1 and No. 3 shall be closed
Recognition hole No. 2 shall be closed for Type A cartridges
Recognition hole No. 2 shall be open for Type B cartridges
Recognition hole No. 4 may be open or closed

Other combinations of the recognition holes 1, 2, and 3 are reserved for future applications (see annex B).

6.8.3.2 Write-inhibit hole

The position and dimensions of the write-inhibit hole shall be
dy = 2,5mmz0,1 mm
Lsy= 56,0 mm £ 0,3 mm

When the write-inhibit hole is open, recording on the tape is inhibited, when it is closed recording is enabled.
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The write-inhibit hole shall have the cross-section shown in cross-section F-F in figure 11 for recognition hole No. 1.
One of the two cross-sections F-F shows the hole closed by means of a plug, the other shows it with the hole punched
out. These plugs shall withstand an applied force of 0,5 N max without being punched out.

The case may have a movable element allowing to open and close the write-inhibit hole. If present, this element shall
be such that the state of write-inhibit hole is visible (see figure 3 as an example). Such an element shall be neither
broken nor moved by a force smaller than 0,5 N.

Regardless of wfmwmummwnmmwm-mmbn
hole, the followipg dimensions from cross-section F-F shall define the closed and open states, respectively:

Ly, =1,mm £ 0,1 mm

Lgy = 3,0 mm min.

6.8.3.3 Sub-dat:[m holes
These holes are ysed to position the cartridge in the drive. Their position and dimensions shall be as follows:

— The hole seen below the write-inhibit hole in figure 11 shall have an elongated form and the same cross-section
E-E as shown for the other hole.

Lsy = 45,5mm £ 0,2 mm

+0,1
L55 = 3{5 mm mm
-0,0 -
+ 0,05
Lsg = 2{50 mm mm
- 0,00

— The position|and dimensions of the other sub-datum hole shall be

+ 0,05
d5 = 2,50 mm mm

-0,00
dg = 1,0 mm min.
Lg;= 5, mm 10,1 mm,
Lsg = 2,0 mm min,
Lsg= 1,2 mm min:

The edge of both| sub-datum holes shall have a chamfer of

0,2 mm £ 0,1 mm.

6.8.4 Datum holes
The lower half has two datum holes also used to position the cartridge within the drive. One of them has an elongated
form, the other is circular. Cross-section AD-D shown for the latter also applies to the former. Their position and
dimensions shall be

+0,05

L61 = 2,80 mm mm
- 0,00
+0,1

L62 = 3,5mm mm
-0,0

10
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= 3,0 mm min.

+ 0,05
= 2,80 mm mm

- 0,00

The upper edge of both datum holes shall have a chamfer of 0,2 mm £ 0,1 mm.

6.8.5 Access room for tape guides

When the ¢
drive. The
6.8.7.5):

6.8.6 Ho

The lower
open positi

6.8.7 Int

. e st " |

thape and dimensions of the access room provided by the cartridge for these tape guides-s

= 3.1 mm max.
= 5,6 mm min.

= 11,0 mm max.

+0,7
= 7,0 mm mm

-0,0
= 6,7 mm min.
= 45°% 1°
= 47,9 mm min.

+ 0,00
= 330 mm mm

-0,15
es for accessing the hubs

half has two holes through which the spindles of the drive can access the hubs when the
bn. The positions and dimengsions of these holes shall be

= 9.0 mm £ 0,1 mm

29,00 mm 20,15 mm

10,5 mm $°0,1 mm

30,00mm £ 0,1 mm

12248:1993 (E)

the heads of the
hall be (see also

slider is in the

brnal structure of the lower half (figure 12)

In figure 12 the different elements of the inside of the lower half are shown. There shall be a locking mechanism for
the hobs to prevent them from rotating when the lid is in the closed position. The design of this locking mechanism is
not specified by this International Standard, thus it is not shown in figure 12. Locking and unlocking of the hubs shall
depend upon the position of the lid as specified in 6.13.

6.8.7.1 Diameter of the wound tape

The diamet
dg

er of the tape wound on a hub shall be

= 36,5 mm max.

6.8.7.2 Tape wind

The magnetic surface of the tape shall face outwards.

11
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6.8.7.3 Tape motion

The forward direction of tape motion is from the left side of the cartridge to its right side (see figures 1 and 2).

6.8.7.4 Guide posts

The tape shall pass around two guide posts in the cartridge, the axes of which are perpendicular to Reference Plane Z
and passes through the centres of the datum holes. The position and dimensions of these guide posts shall be:

— their positions-are-determined-by-that-of-the-centres-ef-the-datum-heles;

— their cross-se

over an angle of

— their cross-s€

6.8.7.5 Position

ction shall be circular with a radius

R, = 3,0 mm 0,1 mm
1 80° in clockwise sense starting at angle
= 45°t1°

ction over the other half of 180° is not specified by this International Standard.

of the tape in the case (view A)

When the tape runs from one guide post to the other it shall remain between two planes parallel to Reference Plane Z.

The distance of t

Ly =1
L;s =6
The design centr

Lg =3

The height of thd

L;; =8

6.8.7.6 Tape pat

When the cartrid|
is then no longer|

able to move freq

Ly =5

hese planes to Reference Plane Z shall be
4 mm min.
4 mm max.

e for the position of the tape centreline is

access room specified in 6.8.5 forthe tape guides shall be

+ 0,6
mm:

-0,0

h zone

Smm £ 0,1 mm

ige is inserteduinto the drive, the tape is pulled outside the case by tape guides as mentionegl above. It
in contact\with the guide posts. The tape path zone of the case is the zone in which the ta
ly. This:zone is defined by

e must be

Lag

56,5 mm £ 0,3 mm

Lgy = 8,0 mm 10,2 mm

6.8.8 Light path (figure 12)

As specified in 6.7 there is a lower window in the right and left sides of the case through which light having passed
through the tape can pass and fall on a detector of the drive. In order to ensure that the corresponding light path is not

obstructed by inner elements of the case, its configuration in this zone shall be as follows:

The position and dimension of the lower window are specified by Ly, and Ly, (see figure 9). The dimensions

Lg; = 1,5 mm max.

Lg, = 5,0 mm min.

ensure that no elements of the case obstruct the light path.

12
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ISO/IEC 12248:1993 (E)

When the cartridge is inserted into the drive and held in position by forces perpendicular to Reference Plane Z acting
on the holding areas (see 6.4), it shall be supported by three supporting areas A', B' C' on its bottom side, shown

shaded in figure 13. The position and dimensions of these areas shall be as follows:

— Areas A' and B' are not specified by this International Standard because they depend on parts of the lower half for

which this International Standard does not specify requirements.

—  Area Cfsimatt-bedefined by

Lgy

= 1,0mm £0,1 mm

6.8.10 Datum areas (figure 13)

There shall

— Datum

(see 6.8

= 50mmz0,1 mm

= 420mm 0,3 mm

Lggl = 25,5 mm £ 0,3 mm

Its diamete

6.8.11 Rel

Support arg
Support arg

Support arg

f shall be d,,.

Lgq =, 110 mm £ 0,05 mm

area C shall be centred on a point defined\by

ationship between support and datum areas and Reference Plane Z (figure 14)

a A’ shall be coplanar with datum area A within 0,1 mm.
a B' shall be coplanar with datum area B within 0,1 mm.

a C' shall-be parallel to Reference Plane Z within 0,1 mm. It shall be at a distance

be two annular datum surfaces A and B and one circular such surface C.)All three datum areas shall lie in
Reference Plane Z. Their position and dimensions shall be:

area A shall be centred on the intersection of Reference PlanesX,”Y, and Z, its inner diameter shall be d,
8.4 and figure 11), its outer diameter shall be

area B shall be centred on the intersection of Referénce Planes X and Z at a distance Lg, (see 6.8.4 and
1) from the centre of datum area A. Its inner dimensions shall be L, and L, its outer diameter shall be

from Reference Plane Z.

6.9 Hubs (figures 15, 16)
The dimensions of the hub shall be
+0,08
- 0,00
+0,0
d12 = 8,8 mm mm
-0,1
d;; = 15,00 mm £ 0,05 mm
B =60°%1°

13


https://iecnorm.com/api/?name=463368ca8e2d74db6e81f55e02dd185c

ISO/IEC 12248:1993 (E)
Y = 45°%1°
+0,1
-0,0
+ 0,20
- 0,00

The two cylindrical surfaces with diameters d, and d, shall be co-axial within 0,05 mm.

The torque neces

6.10

The material of

subjected to a force of 5 N max. they will neither break nor be detached from the hubs or the tape.

6.11

The interface be|

Interface

following relationships:

NOTE 7 - It is expeg
Plane Z.

6.12 Opening
When the lid is 0

Rg = 9,6

The centre of rot;

Lyy = 0,
Ly, = 6,

Isary to rotate the hub with a partially or fully wound tape shall be 0,0002 N-m max.

Leader and trailer attachment

the leader and trailer and their attachment to the hubs and to the tape shall' be such

between the hubs and the drive spindlies (figure 17)

fween the hubs and the spindles shown in figure 17 in cross-section is specified in tes

1,2 mm max.
4 =
1,0 mm min.

bo = 1,3 mm max.

ted that the top of the drive spindle will not penetraté\within the hub beyond a distance L4 =7,65 mm max abo

of the lid (figure 18)

pened its lower front edge moves along an arc of a circle with radius
mm % 0,2 mm

ition is defined by L, vand L,,. The end position of the lid, i.e. when it is fully open, is def
).9 mm £ 0,2 mm
3 mmt 0,1’ mm

3 mm £ .'0,2 mm

The force F requlr‘ed to.open the lid shall not exceed 1,2 N. It shall be applied at a distance

that when

ms of the

Ve Reference

ined by

L95 = 5,06 mm

measured parallel to Reference Plane Z from centre of rotation of radius R (see also annex C).

6.13

Release of the hub locking mechanism (figures 19, 20)

As mentioned in 6.8.7 the design of the locking mechanism for the hubs is not specified by this International
Standard, except that it shall be connected to the lid so that the hubs are locked or unlocked as a function of the
angular position of the lid.

When the lid rotates from the closed to the open position (clockwise as seen in figures 19, 20) the hubs shall remain

locked as long as
Lygs
Ly,

14

the lid has not reached the position defined by

7,0 mm

7.5mm 0,2 mm
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The hubs shall be completely released as soon as the lid has reached the position defined by
Lgg = 10,3 mm

Lgg = 6,6 mm £ 0,2 mm

6.14  Label areas (figures 21, 22)

On top and rear sides of the case there shall be an area on which adhesive labels can be placed. The dimensions of
these areas shall be

Loh = 28,9 mm max.
Loy = 5,2 mm min.
Lioh = 43,4 mm max.
Lioh = 39,4 mm max.
Lok = 8,8 mm max.
R¢ [ = 0,5 mm min.

15


https://iecnorm.com/api/?name=463368ca8e2d74db6e81f55e02dd185c

1993 (E)

.
.

ISO/IEC 12248

Z ‘A ‘X sduey UIIIY - p 31ndyy

MMS wos 4

pis 1eas ay) jo
MIA [B]1IRY - ¢ und)y

101021puy|
nQIyuI-aIpM

IS ydry

M iy

MS wonog

M

~

aMs

RS

d/(/ A0H wmiep-ghg

0L qigui-aip
P ON 210 uorudaday

2P1S 1uosy

N

-
e

dud 3uipeo g dojy

s wolog
\ Py

aMS YAy

M3fA woyog - 7 aundyy

01 | ON SO} |
uoiudonay

310H wmiep-gng

Mg 1oy

Mmaja doy - | aandyy

MM 1ydy

Jiey
1m0y

ey
13ddy)

4

IS 180y

16


https://iecnorm.com/api/?name=463368ca8e2d74db6e81f55e02dd185c

ISO/IEC 12248:1993 (E)

%

La0

LZ)

-
~
~

Ly

| Ly
|
ﬁ
N |
‘:::

|

|

| Figure 7 - Left side, lid closed
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Figure 6 - Top side, lid closed

Figure S - Front side, lid closed
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=

Lo

lae |

l Figure 9 - Left side, lid open

Figure 8 - Top side, lid open
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Figure 10 - Bottom side, lid closed
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Figure 12 - Inside view of the lower half
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Figure 13 - Bottom side, lid and slider in open position
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Figure 14 - Left side, lid open



https://iecnorm.com/api/?name=463368ca8e2d74db6e81f55e02dd185c

ISO/IEC 12248:1993 (E)

Figure 15 - Top view of a hub
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Figure 16 - Side view of a hub
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Figure 17 - Interface with the drive spindle
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Figure 19.- Extreme position of the lid for which the hubs are still locked
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Figure 20 - Minimum position of the lid for which the hubs are completely unlocked
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Section 3

7

7.1 Materials

Requirements for the unrecorded tape

Mechanical, physical and dimensional characteristics of the tape

The recordable area of the tape shall consist of a base material (oriented polyethylene terephthalate or its equivalent)
coated on one side with a strong yet flexible layer of ferromagnetic material. The back surface may be coated.

The leader and trailer tapes shall consist of a translucent length of the same or equivalent base material w

ferromagnetic coa
7.2
7.2.1 Length of]
The length of tape

For Type A: b
For Type B: b

7.2.2 Length of
The length of the

7.3 Tape wi

3,81 mm

The width shall be

7.4 Disconti

ling or the back coating.

Tape length

dllh
The width of the magnetic tape and of the leader and trailer tapes shall be

n
Between PBOT al']:i PEOT there shall be.no-discontinuities such as those produced by tape splicing or perfor:

magnetic tape
between PBOT and PEOT shall be
etween 3,0 m and 60,5 m

etween 3,0 m and 92,0 m

leader and trailer tapes

eader and trailer tapes shall be 60 mm £ 5 mm.

+ 0,00
mm

- 0,02

measured across the tape from edge to edge when the tape is under a tension of 0,18 N m

ities

7.5 Total thic

ithout the

AX.

ations.

re

The radius of the curvature of the edge of the tape shall not be less than 33 m.

Procedure

Allow a 1 m length of tape to unroll and assume its natural curvature on a flat smooth surface. Measure the deviation
from a 1 m chord. The deviation shall not be greater than 3,8 mm. This deviation corresponds to the minimum radius

of curvature of 33

7.7 Cupping

m if measured over an arc of a circle.

The departure across the width of tape from a flat surface shall not exceed 0,5 mm.

26
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Procedure

Cut a 1,0 m £ 0,1 m length of tape. Condition it for a minimum of 3 hours in the test environment by hanging it so
that the coated surface is freely exposed to the test environment. From the centre of the conditioned tape cut a test
piece of length 25 mm approximately. Stand the test piece on its end in a cylinder which is at least 25 mm high with
an inside diameter of 4,1 mm * 0,2 mm. With the cylinder standing on an optical comparator measure the cupping by
aligning the edges of the test piece to the reticule and determine the distance from the aligned edges to the

correcnondino eurface of the tect niece at ite centra

corresponding surface of the test piece at its centre.

7.8 Co;lting adhesion

The force rgquired to peel any part of the coating from the tape base material shall not be less\than 005 N.
Procedure

Take a test|picce of the tape approximately 380 mm long and scribe a line through-ihe recording coaiing across the
width of thg tape 125 mm from one end. Using a double-sided pressure sensitive fape, attach the fulll width of the test

piecetoas
plate and th
per min. N¢
N, the test
exceeds 0,0

mooth metal plate, with the recording surface facing the plate. Fold\the sample over 180°

e free end of the test piece to the jaws of a tensometer and set the speed of the jaw sepai
te the force at which any part of the coating first separates from’ the base material. If this
has failed. If the test piece peels away from the double<sided pressure sensitive tape
5 N, an alternative type of double-sided pressure sensitive tape shall be used. If the ba

attach the metal
ation to 254 mm
is less than 0,05
before the force
Ck surface of the

tape is coatgd, repeat a) to d) for the back coating

Recording surface Scribed line

e [ .
L [ -] /
l ‘\\ |
Pressure-sensitive tape
& 125 mm ——>
Figure 23 - Setup for measuring coating adhesion

7.9 Layer-to-layer adhesion

Procedure

Attach one end of a test piece of magnetic tape of length 1 m to the surface of a glass tube of external diameter
36 mm.

Wind the tape on to the tube at a tension of 1,1 N.
Store the wound test piece in a temperature of 45 °C £ 3 °C and relative humidity of 80 % for 4 h.

Store for a further 24 h in the Testing Environment.
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Apply a 0,1 N force to the free end of the test piece and allow it to unwind slowly.

There shall be no tendency for the test piece to stick or for the coating to peel.

7.10  Tensile Strength

Measurements shall be made in accordance with ISO/R 527. The length of the test sample shall be 200 mm. The rate
of elongation for all tensile tests shall be 100 mm/m - ISO/R 527, Rate D.

Load the test pi¢ce until the breaking point is reached. The force required to reach that point is defiled as the

: not less than 9 N
: not less than 6 N

- For Type
- For Type
7.10.2 Yield Strength

The Yield Strength is the force necessary to produce 3 % elongation of the tape.
The Yield Strength shall be

— For Type A:|greater than 1,4 N
— For Type B:|greater than 0,9 N
7.11 Residual elongation
Measure the original length of a test piece of approximately 1 m with an applied tension force of 0,05 N.
Apply for 3 mijtes an additional force of

~ For Type A:[1,5 N
— For Type B:|1,0 N

Remove the additjonal force and measuréthé length after a further 3 min.

The residual elongation, expressed as’a percentage of the original length shall be less than 0,03 %.

7.12  Electrical resistance.of coated surfaces
The electrical repistance of“any square area of the recording surface shall be within the range of

105 Q to 5 x 108 Q’for’non-back coated tape.
103 Q to 5 x 1012 Tor back-coated tape.

The electrical resistance of the backcoating shall be less than
9x108Q

Procedure

Condition a test piece of tape in the test environment for 24 hours. Position the test piece over two 24-carat gold-
plated, semicircular electrodes having a radius R = 10 mm and a finish of at least N4, so that the recording surface is
in contact with each electrode (see figure 24). The electrodes shall be placed parallel to the ground and parallel to
each other and spaced d = 3,81 mm apart. Apply a force F of 0,25 N to each end of the test piece. Apply a d.c.

voltage of 100 V £ 10 V across the electrodes and measure the resulting current flow. From this value, determine the
electrical resistance.

Repeat for a total of five positions along the test piece and average the five resistance readings.
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For back-coated tape, repeat the procedure with the backcoating in contact with the electrodes.

€<

n

Figure 24 - Setup for measuring the electrical resistance

When mounfting the test piece ensure that no conducting paths exist between the electrodes except that through the
coating under test.

NOTE 8 - Partiicular attention should be given to keeping surfacés\clean.

7.13  Light transmittance of tape

The light transmittance of the magnetic. tap€ shall be less than, or equal to, 5 %.
The light transmittance of leader and'‘trailer tapes shall be equal to, or greater than, 60 %.

The method for measuring lightitransmittance is given in annex D.

8 Magnetic recording characteristics

The magnetic recording characteristics shall be defined by the testing requirements given below.

calibrated to_the Master Standard Reference Tape and the tape under test (read-while-write or first forward-read-pass)

When perf};'ming these tests, the output or resultant signal shall be measured on the same relative pasF for both a tape
on the same uqu;puluu:.

The following conditions shall apply to the testing of all magnetic recording characteristics, unless otherwise stated.

tape condition : a.c. erased
+0,05
diameter of the scanner : 30,00 mm mm
- 0,00
rotational speed of scanner : 2000,0 rpm £ 0,2 rpm
tape speed : 8,15 mm/s £ 0,04 mm/s
tape tension : 0,10 N £ 0,01 N, measured at the input to the scanner
test tracks : positive azimuth
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write gap length

physical recording densities

recording current

recording waveform

read track width

: 0,25 pm £ 0,03 pm

3 002 ftpmm (specified in each test).
: Test Recording Current
: square wave

:20 pm £ 2 pm

: 83,4 ftpmm, 750,6 ftpmm, 500,4 ftpmm, 1 000 ftpmm, 1 501 ftpmm,

write track width

read output level

8.1
The optimum reg
Traceability to t
Standard Referen

8.2

The Average Sig
that for the Mast

The Average Sig
that for the Mast

Traceability to the Average Signal Amplitudes of the Master Standard Reference Tape is provided by the

factors supplied

8.3

The ratio of the
recording densit)
Reference Tape.

For the physical
same ratio for the

Traceability to th
with each Second

Optimum recording field

Signal amplitude

Resolutipn

: equal to, or greater than, the read track width

: taken at the appropriate fundamental frequency only

ording field shall be between 80 % and 126 % of the Reference Recording Field.

he Reference Recording Field is provided by the calibration factofSupplied with each
ce Tape.

er Standard Reference Tape.

nal Amplitude at the physical recording density.of 83,4 ftpmm shall be between 70 % and
er Standard Reference Tape.

wvith each Secondary Standard Referen¢e Tape.

Average Signal Amplitude-at.the physical recording density of 3 002 ftpmm to that at th
of 750,6 ftpmm shall. be“between 80 % and 140 % of the same ratio for the Maste

fecording densities)of 1 001 ftpmm and 83,4 ftpmm the ratio shall be between 70 % and 12|
Master Standard Reference Tape.

e resolutions for the Master Standard Reference Tape is provided by the calibration factoj
ary Standard Reference Tape.

Secondary

hal Amplitude at the physical recording density of 3 002 ftpmm shall be between 70 % and 160 % of

160 % of

calibration

e physical

I Standard

6 % of the

s supplied

8.4 Overwri

L

Overwrite is the ratio of the Average Signal Amplitude of the residual of a low density recording after overwriting
with a recording at a higher density to the Average Signal Amplitude of the original low density recording.

Traceability to the overwrite ratios for the Master Standard Reference Tape is provided by the calibration factors
supplied with each Secondary Standard Reference Tape.

8.4.1 Physical

recording densities of 750,6 and 3 002 ftpmm

8.4.1.1 Procedure

First, a.c. erase the tape.

Record at the physical recording density of 750,6 ftpmm and measure the Average Signal Amplitude.
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Overwrite at the physical recording density of 3 002 ftpmm and measure the Average Signal Amplitude of the
residual 750,6 ftpmm signal.

Repeat for the Master Standard Reference Tape.

8.4.1.2 Requirements

The ratio

Residual Average Signal Amplitude at 750,6 ftpmm after overwriting

Average Signal Amplitude of the original recording at 750,6 ftpmm

shall be lesg than 140 % of the same ratio for the Master Standard Reference Tape.

8.4.2 Physical recording densities of 83,4 ftpmm and 1 001 ftpmm

8.4.2.1 Prokcedure

Repeat 8.4.]1.1 for these densities.

8.4.2.2 Req
The ratio sh

uirements
all be less than 126 % of the same ratio for the Mastef Standard Reference Tape.

Traceability
supplied wi

to the overwrite ratios for the Master Standard:Reference Tape is provided by the calibration factors
h each Secondary Standard Reference Tape.

8.5 of erasure

longitudina

Eas
When a taIe

has been recorded at 750,6 ftpmm with the Test Recording Current and then p.
steady erasing field of 198 900)A/m, any remaining signal shall not exceed 3 %

sed through a
f the Standard

Reference 4
middle of a

Amplitude for that density. Thé-erasing field shali be reasonably uniform, for example, fthe field in the
solenoid. This measurement.shall be made with a band pass filter passing the first three hafmonics.

8.6 Tape quality

8.6.1

A missing pulse is a loss of read signal amplitude. A missing pulse exists when the base-to-peak readlsignal is 50 %,
or less, of hplf the Average Signal Amplitude for the recording density of 1 501 ftpmm on the same tape.

Missing pulses

8.6.2 Mi

ing pulse zone
A missing :Elre_ﬁu Zzone commences with a missing pulse and ends when 5 consécufive ITux transitions are detected or
when a length of 0,120 mm of track has been measured. Any further missing pulse results in a further missing pulse
zone.

A missing pulse zone does not continue from one track to the next.
The missing pulse zone rate shall be less than one in 7,2 x 104 flux transitions and applies to both positive and

negative azimuth tracks.

8.7 Signal-to-noise ratio (S/N) characteristic

The signal-to-noise ratio is the average rms read signal amplitude divided by the average integrated rms noise
amplitude, and expressed in decibels.
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Average rms read signal amplitude ]
S/N =20 log decibels

Average integrated rms noise amplitude

Requirement

The S/N for the tape under test (S/Nmpe) shall be better than -3 dB relative to the S/N for the Master Standard
Reference Tape (S/Nyse1) When measured according to the procedure defined in annex E.

Traceability to the S/Nygrt is provided by the calibration factor supplied with each Secondary Standard’Reference
Tape.

Section 4 - Hormat
9 DATA/DAT-DC format

9.1 General

Data to be recorded is sent from a host computer to the tape system togetherlwith three types of separator marks
which indicate tHe logical separation(s) of the data. The user data, separator‘marks, and associated information are
formed into groups before being recorded on the tape. Each group is recarded on a group of tracks. The pdrt of each
track in which thie user data and partition information are recorded is-called the Main Zone of the track. Additional
information abou} the contents of the group, the location of the track(s) and the contents of the track(s) is r¢corded in
two parts of each|track called Sub Zones. The two Sub Zones together constitute the Sub Data Area of the trpck.

In addition, the host computer may send Partition Reference. information which contains information relaged to the
partition being written, including Protection, Number, Name, Flags, Start Frame Number, Number of Frame$, Number
of Groups, Start Group Number, Start Second Group Nomber, and Comments. This information is formed info a group
and recorded on the tape in the Partition and Master Reference areas.

In the following [description all operations oncthe data received from the host computer, including the ude of error
detection and correction codes, are describéd; Then the method of recording on the tape and the tape layout|itself will
be described. However, because of thewinherent characteristics of this format, where required, advance refprences to
the tape layout will also be made in/the course of the description of the operations on the data.

9.2 Basic Groups

The data to be rgcorded shall be grouped in Basic Groups of 135 808 bytes for the Group Field 0 (see 14{1) or 238
596 bytes for Group Format 1 (see 14.2). Each Basic Group shall be identified by a running number| allocated
consecutively starting with 0. In each Basic Group the bytes are identified by a running number from 0 to 135 807 or
from O to 238 59

Data and Separator Marks received from the host computer shall be grouped in Basic Groups according to the
following structure.

NOTE 9 - In this Intemational Standard, there are three types of Separator Marks which can be received from the host, and are referred to as
Separator 1, Separator 2, and Separator 3. Some other standards, e.g. those which define an interface between a tape drive and a host computer, use
terms such as "search mark"”, "file mark”, and "set mark". It is reccommended that Separator 1 be equated to "search mark", Separator 2 be equated to

"file mark", and Separator 3 be equated to "set mark".

9.2.1 Basic Groups for Group Format 0

Each Basic Group shall consist of user data and system data. User data shall consist of 131 072 bytes and system data
of 4 736 bytes. User data and system data shall be mapped into a rectangular area which is (4 096 + 148) bytes wide
and 32 bytes high. Each byte is allocated to a byte position (or offset address, see annex M) as follows:
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00000 J00032 00064 | J131 040] [131 072131 104] |l357765
(00001 131073
00002 | 131074
00003 131075

ONAOED SO NN OO EREEERRe! LA L L L LR LY} :";2

System
User Data Data

00029 131 101
00030 131 102 |
00031 [(31071] (131103 135 807]Y
- 4 096 > <& 148 >

Figure 25 - Data allocation for Group Fermat 0

User data gnd system data of each Basic Group shall be further divided’into Sub-groups as follows:
- Sub-groups containing each 5 760 bytes from the Basic Group,

- Sub-group containing 3 328 bytes from the Basic Group-and 2 432 bytes C3 Parity generated by the tape system
(see pnnex M),

- Sub-proups containing each 5 760 bytes of C3 parity,
- Sub-group containing 5 752 bytes of C3 parity and 8 bytes set to all ZEROs.

System Data (4736B)

Drive Data TransferDirection

g//// A

< 4 096 > 148>

Figure 26 - Sub-group allocation Group Format 0
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9.2.2 Basic Groups for Group Format 1

Each Basic Group shall consist of user data and system data which are variable in length. The maximum size of the
Basic Group is 238 596 bytes. User data and system data shall be mapped into a rectangular area which is 4 044 bytes
wide and 59 bytes high. Each byte is allocated to a byte position (or offset address, see annex M) as follows.

00000 | 00059 | 00118 | [238537] A
1
00002
00003

ossee sees aooees - LAl L LD L L LD LT LT 4] ) 59

User Data + System Data

00056
00057

00058 [238595] | Y

I 4 044 —>>

Figure 27 - Data allocation forGroup Format 1

User data and sthem data of each Basic Group shall be further divided into Sub-groups of 5 760 bytes as foflows.
- Sub-groups| containing 5 760 bytes from the Basic Group,

- Sub-group fontaining 2 436 bytes from the Basic Group and 3 324 bytes of C3 parity generated by the tape
system (se¢ annex M),

- Sub-groups|containing 5 760 bytes of C3 parity,
- Sub-group ¢ontaining 5 376 bytes of C3 parity and 384 bytes set to all ZEROs.
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9.3 Suh-groups

9.3.1 G1 Sub-group
When a Bagic Group has been completed, it shall be split into G1 Sub-groups as identified above. Byt(

User Data + System Data
(238 592 bytes)

from 0 to 5(759.

4044

Figure 28 - Sub-group allocation for Group Format 1

s are numbered

Byte No. — = & s e 28 & e - 2 —=5s =
2432
I 5760 3328 | "3 5760 | ...... 5760 5C7;2 2:R0
bytes bytes bytes | pytes C3 bytes C3 bytes bytes | bytes
31 Sub-
Sroup No. — 1st 23rd 24th 25th 271h 28th
| s 25 472 bytes $..|
[ 135 808 byte y

Figure 29 - G1 Sub-groups for Group Format 0
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- a = - a a -
Byte No. — I,-_ - - o S8 o I'E ﬁl IEL = l’-’ 22 =
3324
s760  |....... 5760 2436 | 3 5760 51760 58;6 253:(40
bytes bytes bytes | bytes C3 bytes C3 bytes bytes | bytes
L L | | L
G1 Sub-
Group No. ™ Ist 41st 42nd 43rd 44th 45th
* 20 604 bytes -1

9.3.2 G2 Sub-:Iroup

This Internation

}4—-——-— 238 596 bytes

Figure 30 - G1 Sub-groups for Group Format 1

Standard does not specify G2 Sub-groups.

9.3.3 G3 Sub-group
Each G1 Sub-group of 5 760 bytes shall be re-arranged into a G3"Sub-group of 5 828 bytes.

In a G3 Sub-groyp the bytes of the G1 Sub-group shall be ordered in rows of four bytes called a word. These words

are numbered copsecutively from 0 to 1 439. They are followed by 16 4-byte words numbered 1 440 to

bytes of which are set to all ZEROs.

The bytes are furfher grouped in two-byte channels;called A and B. In each channel the bytes are allocated

or an upper byte pas follows:

Dk is allocated tg
Dk is allocated tg
Dk is allocated td
Dk is allocated td

the lower byte of channel A for k = 0 (mod 4)
the upper byte of channel A for £ = 1 (mod 4)
the lower byte of ‘channel B for k = 2 (mod 4)
the upper byte of channel B for k = 3 (mod 4)

1455,

36

all

to a lower
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Channel name A B
Byte name upper lower upper lower
Bit number 87654321876543218765432187654321
0 DO D1 D2 D3
1 D4 D5 D6 D7
2 D8 D9 D10 D11
1438 D5748 D5749 D5750 D5751 |
1439 D5752 D5753 D5754 D5755
1440 "
All bytesset to all ZEROs
1455
Word number
Figure 31 - G3 Sub-group
9.3.3.1 Byte identification
Each byte pf a G3 Sub-group is now identified by
— its chahnel (A or B)
— its byt¢ name (lower or upper)

- itswo

Thus, the

ISO/IEC 12248:1993 (E)

d number (from 0 to 1 455)

llowing notation is introduced.

A, indicales the byte identified by the lower byte of channel A in the i-th word.
A,, indicajes.thie byte identified by the upper byte of channel A in the i-th word.
B,, indicates the byte identified by the lower byte of channel B in the i-th word.

B,

u

9.3.4 G4 Sub-group

Each Sub-group G3 shall be transformed into a Sub-group G4 consisting of two twin arrays as follows.

indicates the byte identified by the upper byte of channel B in the i-th word.

A Sign, a Block Number and a Serial Number shall be allocated to each byte using the following formulae.
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)a+i

Sign: (—-1

Block number:

Serial number:

where

int

& R Q8 Q =

Processing a G3

Block Number (from 0 to 127) and its Serial Number (from 0 to 31).

38

i(mod 52) +75(i(mod 2)) + int ——
832

2(u + int 25) - int 45 (mod2) - 32 int zhs

= indicates the integer part of the quotient
=0to 1455

= 0 for the A;, and A, bytes

= 1 for the B;,, and B, bytes

= 0 for the A;, and B, bytes

= 1 for the A;; and B, bytes

Sub-group in this way yields twin arrays PLUS and MINUS in“which each byte is ident

fied by its


https://iecnorm.com/api/?name=463368ca8e2d74db6e81f55e02dd185c

ISO/IEC 12248:1993 (E)

Array PLUS

O] 1(2]3]14]S5 5051|5253 5176 | 77

) " I

W N -~ O

126

127

] 1 I

WWNNNNNNN,

Array MINUS

0|11 213|4]S5 50| 51}52)53 75176 | 77

H [l I

23 BN = O

126

127

| I I

24
25
26
27
28
29
30
31

I [l I

Figure 32 - Twin arrays of a G4 Sub-group before C1 and C2 computation
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Applying the above formulae to the bytes of a G3 Sub-group leaves a number of positions unoccupied in both arrays.
These positions, shown shaded on figure 32, are

—  Serial Numbers 24 to 31 in all odd numbered Blocks with Block Numbers 1 to 51 and 77 to 127,

— all Blocks with block Number from 52 to 75.

The bytes to be allocated to these positions shall be obtained by computing ECC bytes obtained from two error
detection and correction codes C1 and C2 computed over the bytes already allocated into the two twin arrays.

The C2 bytes shj
to 74, and for Se
with the same Se

The C1 bytes sh
the previous eve
Blocks with a Bl

rial Number in all the other Blocks.

111 be computed for all Serial Numbers in each even-numbered Block with a Block Numbgr from 52
rial Numbers 0 to 23 in each odd-numbered Block with a Block Number from 53 to 75 from the bytes

a1l then be computed for Serial Numbers 24 to 31 in all odd-numbered Blocks/from all the bytes in
n-numbered Blocks and the bytes with a Serial Number from 0 to 23 in the odd-numbered Block. In
bck Number from 53 to 75, these C1 bytes shall be computed from the C2 bytes previous cpmputed.

These two computations yield the bytes for the byte positions indicated by the shaded. portions of the two fwin arrays

of figure 32.
— C1 shall be 4
— C2 shall be 4

Calculation in a

A primitive elem

The interleave d¢

The generator pd

GF (28) Reed-Solomon Code (32, 28, 5)
GF (28) Reed-Solomon Code (32, 26, 7)
GF (28) is defined by
G(x) = X3+ X+ x3+x%+ 1
ent a in GF (28) is defined as follows.

a= (0 000 0 0 0 1 0)
a oo ada?al AP

lynomials shall be

epth of C1 is two bytes, that,of C2 is four blocks. The ECC bytes shall satisfy:

1 1 1 1 ... 1 1 1

o3l o0 o B . a? o 1

Ho= a%? o o® o ... ot o? 1
a®? o o o ... a o 1
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M1 1 1 1 ... 1 1 1

o3l o0 o¥® o a? o 1 where

a? o o o . at o? 1

a2 o® o o of o} 1| Fij=Clbytes
o2 10 116 g2 o8 ot 1| Qij=CZbytes
155 150 145 140 10 5 i = Block Number
a a Qa a o a a’ 1| . .

L 4 j = Serial Number
-D“.‘:,.' i PD::':.': i

D2k,1+2 Dm+4,n

D2k,l+4 Dm+8,n

D2k,l+6 Dm+12,n

Dy 148 Dm+16.n

Dzk,l+10 Dm+20,n

Dyk1s12 Dm+2an

D2k,l+14 Dm+28,n

Diyk.i+16 Diizon

D2k,l+18 Dm+36.n

D2k,l+20 Dm+40,n

Dik 1422 Dm+aan

Dik.1424 Dm+asn

D2k,1+26 Qm+52,n

Dzk,l+28 Qm+56.n

Day.1+30 Vg = Qm.60.n

Doy Qmss6an

Dok1142 Qm4ssn

D2k+1,1+4 Qm+72,n

Dok stive Dm476.n

RN Dm+8o.n

Dok+11410 Dm.+8a.n

Dok 1412 Dm+ss.n

Do sri414 Dmi92.n

Doysrine Dm+96.n

Dok+11418 Dmi100.n

Dok 11420 Dm+104.n

B Bmnos.n

Pk 11424 Dminzn

Poks1.1426 Dminien

Pok 11428 Dms120n

LPok +1,14+30 - Dm 124,04
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For Cl1:

For C2:

Each 32-byte block of each array of a G4 Sub-group shall bhe transformed into a 3S-byte Main Data Blg

k=0,1,..,63
L=0,1

if k=26, 27, ... t0 37, then D; in V} is read as Q;

ifm=0or2,thenn=0,1, ..., 31
ifm=1or3,thenn=0,1,...,23

9.3.5 Main Data Block

addition of a header/of three 8-bit bytes preceding the 32 bytes of the block.

- bytes : Main
- byte : Mai

9.3.5.1 Main ID

ID; /W1 and W2

ID Parity

The Main ID bytgs W1 and W2 shall have the following contents.

9.3.5.1.1 WI byfe

For all blocks of fhe G4 Sub-group with an odd Block Number the W1 byte shall be set to all ZERO:s.
For all blocks of the G4 Sub-group with an even Block Number the W1 byte shalhbe set as follows:

Bits 8 and 7:

Bits 6 and 5:

Bits4 to 1:

9.3.5.1.2 W2 byte

42

Block Numbers

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
Block with even FormatID | Track pitch Frame Number
Block Numbers
Block with odd 0 0 0 0 0 0 0 0

if the Block Number (mod 8) equals O then these bits, called/Format ID, shall be

Figure 33 - W1 byte

otherwise they shall be set to 00

if the Block Number (mod 8) equals 4, then these bits, called ID4/which identify
Status, shall be set to:

00 Good Group or Amble Group or Header Group

01 Unused Spare Group
1 0 Used Spare Group or Continunation Spare Group

ck by the

set to 01,

the Group

11 Defective Group or Defective Spare Group

Shall specify in binary notation a Frame Number. This is a running number which shall be
incremented (mod 16) between consecutive frames. Repetitions and discontinuities are allowed at

an append point, see 15.6.

b8

b7

b6 b5

b4 b3

b2

bl

Block Number of the Blocks

of the G4 Sub-Group

Figure 34

- W2- byte
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Bit 8: shall be set to ZERO to indicate that the block is a Main Data Block

Bits 7 to 1: shall specify in binary notation the Block Number from O to 127 within the G4 Sub-group and the
Sign to which the Main Data Block belongs.

9.3.5.2 Main ID Parity
The Main ID Parity byte shall be set to (W1 & W2), where @ is the Exclusive OR operator.

9.3.5.3 Sunmpmaryof the-structure-of-aMain-DataBloek

b8 b7 b6 b5 b4 bHB3 b2 bl

Wi

Header w2

Main ID Parity

Block Byte with Serial Number 0
from Byte with Serial Number 1
an Byte with Serial Number 2
array
— P
of a
G4 7]
Sub-group Byte with Serial. Number 28

Byte with Serial Number, 29

Byte with Serial Number 30

Byte with Serial Number 31

Figure 35 - Main data block

9.4 Sub-Dafa area

The Sub-Data area shall contain information arranged in units called Pack Items.

Pack Items No. 1 and No. 2 contain information about the group, viz

. Group Number, Frame Number, Absolute Frame Number,
. Not Normal Group Flag, Area Code, Second Group Number and Initialization Count,

— Pack Item No. 3 contains information about the current partition,

— Pack Item No. 4 contains information about Records within the current partition,
— Pack Items No. 5 to No. 7 contain information about the three Separators, viz.

—  Start Separator Number for the current Basic Group,

— Number of Separators in the current Basic Group.
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Each Pack Item consists of eight 8-bit bytes numbered from 1 to 8, b8 being the most significant bit. In all Pack Items

— Bits 8 to 5 of byte No. 1 shall specify in binary notation the Pack Item Number, and bits 4 to 1 shall be set to

ZERO,

— for all multiple-byte fields, the lowest numbered byte shall be the most significant and the highest numbered byte
shall be the least significant.

— Byte No. 8 is called parity. For each bit position the content shall be the sum (mod 2) of the corresponding bits of

the other se"[.r. bytes:

9.4.1 Pack Ite

No.1

Table 1 - Pack Item No. 1

b8

b7

b6

b5 | b4 | b3

b2

bl

1 0 0

Group Number

Group Number

Frame Number

Absolute Frame Number

Absolute/Frame Number

Absolute Framé’Number

] QU] ] L] B

Parity

9.4.1.1 Bytes N

Bytes No. 2 an
complement.

The first group ¢

Groups before tj-

the same partiti

. 2 and No. 3

9.4.1.2 Byte Nol

Byte No. 4 shall specify the Frame Number of the frame in which this Pack Item is recorded.

L 4

f the Master Reference and of the Partition Reference shall have the Group-Number 0.

e Master Reference shall have a negative Group Number. Groups before the’Partition R
n shall also have a negative Group Number.

No. 3 shall specify the running Group Number of the group expressed in binary notdtion as 2's

eference in

This Frame Number is relative to the first Data Frame of the group, which has the Frame Number 0, and increases by

1 up to the last frame of the group or to the last frame associated with the group, if present.

Frames of the group or associated with the group, if present, preceding the first data frame of the group shall have
negative Frame Numbers.

This Frame Number is expressed in binary notation in 2's complement.

9.4.1.3 Bytes No. 5 to No. 7

Bytes No. 5 to No. 7 shall specify the Absolute Frame Number relative to the first frame of a tape, which has the

Absolute Frame
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Absolute Frame Numbers shall increase continuously in ascending order. They may become discontinuous when a

frame or partition is overwritten.

9.4.2 Pack Item No. 2

Table 2 - Pack Item No. 2

b8

b7 | b6 | b5 | b4 | b3

b2

bl

0 1 0 0 0

Not Normal Group Flag

Second Group Number

Second Group Number

Area Code

Initialization Count

0 0 0 0 0

Ol W]l ANj vl A WL

Parity

9.4.2.1 Byfe No. 2

Byte No. 2ishall be the Not Normal Group Flag.

— bits b8|to b2 shall be set to ZERO

— bitbl jhall be set to ZERO if the group is a Normal Group

- bit bl

9.4.2.2 Byfes No. 3 and No. 4

hall be set to ONE if the group is not a Normal Group-(eg. Spare Group, Amble Group, etf.)

Bytes No. B and No. 4 shall specify a Second Group Number, which isthe number of Normal Groups from the

beginning of a partition.

The first Nprmal Group in a partition shall have the Second Group Number 0.

In the Load/Unload Area, Lead-in Area Preamble and Header, these bytes shall be set t6:all ZEROs.

9.4.2.3 Byfe No. 5

Byte No. 5shall specify the Area Code, which identifies the current area of the tape. Area codesshal| be as shown in

the following figure.
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Tape Areas Group Type Area Code

Load/Unload Area 00 000 000
Preamble Group 01 000 000

Lead-in Area Header 01 000 001
Master Reference 01 000 010

Postamble Group 01 000 100

Partition Lead-in Preamble Group 10 001 000

Area Reference 10 001 010

Postamble Group 10 001 100

Partjtion P4rtition Data Data Group or Spare Groups 10 010 010
Area Partition Amble Group 10 010 100

EOP 10 100 000

Unused Area 10 100 000

EOI 11 000 000

9.4.2.4 Byte No{ 6

Byte No. 6 shall

A tape is initiali
and an EOI have

Figure 36 - AreaCodes

ispecify the number of times the tape has been initialized:

red when a new Load/Unload Area, Lead-in Area, Partition Area (usually a single empty|
been written.

partition),

The initialization) Count shall be set to 1 when the tape is first initialized and shall ‘iricreased by 1 each ti

is re-initialized.

All groups and f
set to "i-1", whe
shall be different

9.4.2.5 Byte No

This byte is used to distinguish current data from previous data which may occur after EOI

rames before EOI shall have the same Initialization Count. The Initialization)Count of E¢
re "i" is the Initialization Count of groups before EOI. The Initialization Count of group
from that of groups before EOL.

e the tape

DI shall be
after EOI

7

Byte No. 7 shall
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9.4.3 Pack Item No. 3

Table 3 - Pack Item No. 3
b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
1 0 0 1 1 0 0 0 0
2 Partition Number
3 Partition Initialization Count
4 Partition Initialization Count
5 Group Format ID
6 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0
8 Parity
9.4.3.1 Byte No. 2
Byte No. 2|shall specify a Partition Number fromy0 to 255.
Partition Number O shall be recorded in the Load/Unlgad Area and in the Lead-in Area.
Partition Numbers 1 to 254 shall be recorded for the subsequent partitions.
Partition Number 255 shall be recorded for the EOI area.

9.4.3.2 Bytes No. 3 and No. 4

Bytes No. [3 and No. 4 shall specify the number of times the partition/has been initialized. Initializing a partition

means to write a new Partition Lead-in, a Partition Data, if present, or an"\EOP.

The value shall be set to 1 the first time the partition is initialized. This valu€ shall increase by 1
initialization.

All groups|in a partition before EOP shall have the same Partition Initialization Count. The Partit
Count of EOP shall be set to "i-1", where "i" is the Partition Initialization Count of groupsdefore EC

Initializatign Count of groups after EOP shall be different from that of groups before EOP.

for each further

on Initialization
)P. The Partition

9.4.3.3 Byte No. §

Byte No. 5 shall specify the group format of the current Basic Group. This value shall be either 0 for
or 1 for Group Format 1, respectively.

9.4.3.4 Bytes No. 6 and No. 7
Bytes No. 6 and No. 7 shall be set to all ZEROs.

Group Format 0
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9.44 Pack Item No. 4

Table 4 - Pack Item No. 4

b8

b7

b6

b5

b4

b3

b2

bl

0

0

0

0

[ 8

Qeort D AL h
otart1rcecoraINumoeT

Start Record Number

Start Record Number

Start Record Number

Number of Records in a Group

Number of Records in a Group

ol 9] Ajfwn] ] W

Parity

9.4.4.1 Bytes No. 2 to No. §

Bytes No. 2 to No. 5 shall specify the Record Numberof the first record that starts in the current Basic Group.

Record Numberg start with 0, thus the Record Number spécified by bytes No. 2 to No. § is equal to the
records written from the beginning of the partition.

9.4.4.2 Bytes No¢. 6 and No. 7

Bytes No. 6 and [No. 7 specify the number of user data records started in’the current Basic Group.

9.4.5 Pack Item No. §

Table 5 - Pack Item No. 5

b8

b7

b6

b5

b4

b3

b2

bt

0

0

0

0

Start Record Number

Start Record Number

Start Record Number

Start Record Number

Number of Records in a Group

Number of Records in a Group

Xl Q] ] »n] W] N

Parity

9.4.5.1 Bytes No. 2 to No. §

number of

Bytes No. 2 to No. 5 shall specify the Separator 1 Number of the first Separator 1's in the current Basic Group.

The Separator 1 Numbers start with 0, thus the Start Separator 1 Number specified by bytes No. 2 to No. 5 is equal to

the number of Separator 1's written from the beginning of the partition.
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9.4.5.2 Bytes No. 6 and No. 7

Bytes No. 6 and No. 7 shall specify the number of Separator 1's written in the current Basic Group.

9.4.6 Pack Item No. 6

Table 6 - Pack Item No. 6

b8

b7

b6

b5

b4

b3

b2

bl

ISO/IEC 12248:1993 (E)

9.4.6.1 By
Bytes No. !

1

0

0

0

0

Start Separator 2 Number

Start Separator 2 Number

Start Separator 2 Number

Start Separator 2 Number

Number of Separator 2's in a Group

Number of Separator 2's in a Group

]l I A vriphbBs ]l W

Parity

es No. 2 to No. §

to No. 5 shall specify the Separator 2 Number of the first Separator 2 in the Current Basi¢ Group.

The Separaor 2 Numbers start with 0, thus the Start Separator/2 Number specified by bytes No. 2 to No. 5 is equal to

the number

9.4.6.2 Byt
Bytes No. ¢

of Separator 2's written from the beginning of the partition.

es No. 6 and No. 7

and No. 7 shall specify the number of Separator 2's written in the)current Basic Group.
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9.4.7 Pack Item No. 7
Table 7 - Pack Item No. 7

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl

1 0 1 1 0 0 0 0 0
2 Start Separator3-Number

Start Separator 3 Number

Start Separator 3 Number

Start Separator 3 Number

Number of Separator 3's in a Group

Number of Separator 3's in a Group

] Q| AW Al W

Parity

9.4.7.1 Bytes N¢. 2 to No. 5

Bytes No. 2 to No. 5 shall specify the Separator 3 Number of the first Separator 3 in the Current Basic Grogp.

The Separator 3 [Numbers start with 0, thus the Start Separator 3 Number specified by bytes No. 2 to No. 5
the number of S¢parator 2's written from the beginning of the partition.

9.4.7.2 Bytes N¢. 6 and No. 7

Bytes No. 6 and [No. 7 shall specify the number of Separator 3's writt€n.imthe current Basic Group.

9.4.8 Sub Data Block
A Sub-Data Blogk shall consist of thirty five 8-bit bytes:

— a 3-byte Hedder
— three Pack Ifems
— bytes which fare either Pack Item No. 7 or Parity.

is equal to

There shall be 16 such Sub Data Blocks per track numbered sequentially. The Block Numbéris a running number

allocated to each Sub Data Block within one track. In the Sub Zone 1 of a track these numbers runfrom 0
Sub Zone 2 they|run from 8 to 15.

ko 7, in the

9.4.8.1 Header

The header shall consist of

- bytes: Sub ID SW1 and SW2
- byte: Sub ID Parity.

9.4.8.1.1 SW1 Byte

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl

Even Block Number 0 0 0 0 1 0 0 0

Odd Block Number 0 0 0 1 0 0 0

Figure 37 - SW1 Byte
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bits b8 to b5 and b3 to bl shall be set to ZERO
bit b4 shall be set to ONE.

9.4.8.1.2 SW2 Byte

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl

Even Block Number 1 1 1 1 Block Number

Odd Block Number 1 0 0 0 Block Number

Figure 38 - SW2 Byte

bit b8 shall be set to/ONE to indicate that the block is a Sub Data Block

bits b7
Block N

bits b4
Numbe

fo bl shall specify the Block Number of the current block. Sub Zone 1 shall contain the bl
's 1to 7 and Sub Zone 2 shall, contain the blocks with Block Numbers 8 to 15.

9.4.8.1.3 Spb ID Parity byte

The Sub ID

9.4.8.2 Da
The bytes f

the first
the last

Parity byte shall be set to (SW1 & SW2), where @ is the Exclusive OR operator.

T Part of a Sub Data Block

llowing the header shall be as follows:

24 bytes shall be three 8-byte Pack Items,
8 bytes shall be either Pack Item No. 7 or Parity.

9.4.8.3 Summary of the structure of a Sub Data Block

to b5 shall be set'to ONE for blocks with an even Block Number and to ZERO for blo
Number

ks with an odd

bcks with Block

Byte b8 b7 b6 b5 b4 B3I, b2 bl
Pos.

1 Swi

2 SW2

3 Sub ID Parity

4

° Pack Items No. 1, No. 3, No. 5 or i

L

. Pack Items No. 2, No. 4, No. 6

27

28

. either Pack Item 7, or Parity

[ ]

35

Figure 39 - Sub Data Block
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9.4.8.4 Pack Item location

The Pack Items shall be allocated group-wise to two areas of a track called Sub Zone 1 and Sub Zone 2 (see table 12).

Block Parity Item Number
Number

Even 1 3 5 7

0dd ) 4 6—|C1 Parity

Figure 40 - Pack Item location
For blocks with Block Numbers O to 7, the location is in Sub Zone 1.

For blocks with Block Numbeérs 8 to 15, the location is in Sub Zone 2.

9.5 Basic Group structure

The Basic Group consists of the following:

— User Data
—  System Datd

The structure of|a Basic Group shall be as shown in figure 41.

User Data System Data
Record ID List Heuristic Recovery Data Group ID
128
le—Variable length variable length——g.| bytes —p
A A 4
Start Address Start Address

End Address

Figure 41 - Basic Group Layout

9.5.1 User Data

The User Data is subdivided into records, which are the basic units for transmitting data to, and receiving data from

the host system and can have a variable or a fixed length (see 9.5.3.1). This subdividing information shall be recorded
as System Data. The record layout shall be as shown in figure 42.

Record 0 Record 1 Record 2 Record N

Figure 42 - Record layout in User Data
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The User Data shall start at byte No. O in the Basic Group. Records are placed continuously with the first byte of the
next record following immediately the last byte of the previous record. If a record does not end within the current
group, it shall continue in the next group.

The length and status of records are specified in the Record ID List (see 9.5.3) in the System Data. Any byte in the
User Data not specified in the Record ID List is unused.

Records may be collected into an entity. Entities may start and end in the same Basic Group. Entities may also be
continued from one Basic Group to another Basic Group. All records between the start of an entity and the end of an
entity are cpnsidered to be a part of that entity.

9.5.2 Syjem Diata

The structyre of System Data in the Basic Groups shall be as shown in figure 41. The System Data consists of, a
Record ID List, Heuristic Recovery Data and a Group ID.

9.5.2.1 Group ID
The Group [ID field shall be recorded in the last 128 bytes of System Data of the Basic Group. See tabje 8.

The first byte of the Group ID List isfecorded in byte position 135 679 of the Basic Group for Group Format 0, and
in byte posjtion 238 467 of the Basic Grofp for Group Format 1.
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Table 8 - Group ID

Byte size ..
0 fjf’set (byte) Description

0 1 Set to all ZEROs
1 3 Pointer to Record IS List
4 1 Set to all ZEROs
5 3 Pointer to Heuristic Recovery Data Area
8 1 Set to all ZEROs
9 3 Length of User Data (in bytes)
12 1 Record Length Code
13 1 Basic Group Status Byte
14 2 New Group Number
16 2 Set to all ZEROs
18 2 Last Continuation Mark
20 4 Set to all ZEROs
24 8 Set to all ZEROs
32 2 Group Number
34 6 Set to all ZEROs
40 1 Not Normal Group Flag
41 2 Sécond Group Number
43 1 AredCode
44 1 Initialization Count
45 3 Set to all ZERQs
48 1 Partition Number
49 2 Partition Initialization Count
51 1 Group Format ID
52 4 Set to all ZEROs
56 4 Start Record Number
60 2 Number of Records
62 2 Set to all ZEROs
64 4 Start Separator 1 Number
68 2 Number of Separator 1
70 2 Set to all ZEROs
72 4 Start Separator 2 Number
TG 2 Number-of-Separator2
78 2 Set to all ZEROs
80 4 Start Separator 3 Number
84 2 Number of Separator 3
86 42 Set to all ZEROs
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9.5.2.1.1 Pointer to Record ID List
This pointer shall specify the relative displacement from the lowest byte position of the Group ID to the highest byte

position of

the Record ID List which is defined as below.

Pointer to Record ID List = ADR - ADG

where

ADR :

Byte position of the first byte of the Record ID List

ADG :

This value
Group ID.

9.5.2.1.2 Rointer to Heuristic Recovery Data Area

This pointe
position of

Pointer to |
where

ADH :
ADG :

This value
positioned

9.5.2.1.3 L

This field shall specify the total length in bytes of all records in thé/Basic Group.

9.5.2.14 R

This field ghall specify the default record length for fixed-length records. If no default record length

field is set
Record ID

Byte position of the first byte of the Group ID

is always negative (2's complement binary number), because the Record ID List is posit

r shall specify the'telative displacement from the lowest byte position of the Group ID to
the Heuristic Recovéry Data Area which is defined as below.

{euristic Recovery Data Area = ADH - ADG

Byte position of the first-byte of the Heuristic Recovery Data Area
Byte position of the first bytecof the Group ID

is always negative (2's complement bifiary number), because the Heuristic Recover
before the Group ID.

ength of User Data

ecord Length Code

12248:1993 (E)

oned before the

the lowest byte

y Data Area is

is defined, this

to 255. In this case, all records used in this group must be recorded as variable-length records in the

_ist (see table 9).
Table 9 - Record length code

Code Record length Code Record length Code Record lerigth
0 256 bytes 5 8 192 bytes 10 These
1 5T2 bytes 6 T6 384 bytes " fo code values
2 1 024 bytes 7 32 768 bytes shall not
3 2 048 bytes 8 65 536 bytes 254 be used
4 4 096 bytes 9 131 072 bytes 255 Not specified

9.5.2.1.5 Basic Group Status Byte

Figure 43 specifies the Group Status Bytes. Other bit combinations are prohibited by this International Standard.
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b8 b7 b6 bS b4 b3 b2 bl

0 0 0 0 0 GS
0 0 0 — Good Group
0 1 0 —  Unused Spare Group
1 0 0 — Continuation Spare Group
1 0 1 _  Used Spare Group
1 1 1 Defective (‘-rmnp
1 1 1 — Defective Spare Group

Figure 43 - Group Status Byte

9.5.2.1.6 New (jroup Number
tHe New Group Number field depends on the Group Status. It shall be as shown in table 10.

Table 10 - New Group Number

The content of

Gropp Status GS setting New Group Number

Googl Group 000 Set to all ONEs

Unuped Spare Group 010 Set-to all ONEs

Continuation Spare Group 100 Contains-an approximation of the number of free

bytes within the group in units of 1 024 bytes.

Used Spare Group 101 Contains the S¢écond Group Number of the original
group which is being replaced.

Defgctive Group 110 Contains the Group Number of the Used Spare Group
in which the content of this,group is written.

Defgctive Spare Group 111 Contains the Group Number df the Used Spare Group
in which the content of the original‘Defective Group
is written.

9.5.2.1.7 Last Jontinuation Mark

When a set of refords is updated, the user data may exceed the original space. In this case the residual usef data shall
be written in a record or a set of records in a Continuation Spare Group. The start of this residual user-data shall be
identified by a Centiruation-Mark—In-ea ontinnation-Spare-Group-a-ContinuationMark Numbershat-be allocated
to each Continuation Mark as it is written in the group. This number starts with 1 and is increased by 1 for each
subsequent Continuation Mark.

The field Last Continuation Mark of the Group ID List of a Continuation Spare Group shall specify the Continuation
Mark Number of the last Continuation Mark written in this group. '

For all groups other than Continuation Spare Groups, this field shall be set to all ZEROs.

9.5.2.1.8 Group number
This number shall be that specified by bytes No. 2 and No. 3 of Pack Item No. 1 (see 9.4.1.1).

9.5.2.1.9 Not Normal Group Flag
This field shall be set as byte No. 2 of Pack Item No. 2 (see 9.4.2.1).
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9.5.2.1.10 Second Group number
This number shall be that specified by bytes No. 2 and No. 3 of Pack Item No. 2 (see 9.4.2.2).

9.5.2.1.11 Area code
This code shall be that specified by byte No. 5 of Pack Item No. 2 (see 9.4.2.3).

9.5.2.1.12 Initialization count

This numbershall be that specified by byte No. 6 of pack Item No. 2 (see 9.4.2.4).

9.5.2.1.13 | Partition number
This numbgr shall bethat specified by byte No. 2 of Pack Item No. 3 (see 9.4.3.1).

9.5.2.1.14 | Partition initialization count
This numbgr shall be that specified by bytes No. 3 and No. 4 of Pack Item No. 3 (see 9.4.3.2).

9.5.2.1.15 | Group Format ID
This field shall be set as byte No. 5 of Pack Item No. 3 (see 9.4.3.3).

9.5.2.1.16 |Start Record number
This numbgr shall be that specified by bytes No."2'to No. 5 of Pack Item No. 4 (see 9.4.4.1).

9.5.2.1.17 |Number of Records
This numbgr shall be that specified by bytes No. 6 and No:-7/of Pack Item No. 4 (see 9.4.4.2).

9.5.2.1.18 | Start Separator 1 Number
This numbgr shall be that specified by bytes No. 2 to No. 5 of Pack Ifem No. 5 (see 9.4.5.1).

9.5.2.1.19 |Separator 1 Count
This numbgr shall be that specified by bytes No. 6 and No. 7 of Pack Item No.&S\(see 9.4.5.2).

9.5.2.1.20 (Start Separator 2 number
This numbgr shall be that specified by bytes No. 2 to No. 5 of Pack Item No. 6 (see 9.4.631)-

9.5.2.1.21 (Separator 2 count

This number_shall be that cpeoified by bytes No_6 and No_7 of Pack Item Ng. 6 (see 9.4.6 2)

9.5.2.1.22 Start Separator 3 Number
This number shall be that specified by bytes No. 2 to No. 5 of Pack Item No. 7 (see 9.4.7.1).

9.5.2.1.23 Separator 3 count
This number shall be that specified by bytes No. 6 and No. 7 of Pack Item No. 7 (see 9.4.7.2).

9.5.3 Record ID list

This list shall indicate the type of the corresponding records in the Basic Group and shall be recorded as shown in
table 11. The Record ID List is a table of at least 1 byte in length. One table entry is allocated to each record.
Therefore, the Record ID List is also of variable length. The Record ID for the first record of the Basic Group shall
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have the highest byte position, and the record ID for the last record of the Basic Group shall have the lowest byte

position.

9.5.3.1 Record
The Record ID

Table 11 - Record ID list

Terminator

Record IS No. n

Record IS No. 3

Record IS No. 2

Record ID No. 1

Record ID No. 0

[D

shall specify the record type. If the record is a fixed-length record, the Record ID shall qonsist of 1

byte (without Data Count field). If the record'is a variable-length record, the Record ID shall consist of 2|to 5 bytes.

Record IDs for §
Continuation M

Record ID.

i Data Count’fi€ld (0 to 7 bytes)
|

9.5.3.2 Record

ID for Data Records

9.5.3.2.1 Control Byte for Data Records

The contents of

58

Figure 44 - Record ID Format

h Control Byte for data records shall be as shown in figure 45.

Control Byte field (1-byte)

eparator 1, Separator 2 and Sepdrator 3 shall consist of 1 byte (no Data Count Field). Redord IDs for
irks and Continuation Mark Pointers. shall consist of 2 to 5 bytes. Figure 44 shows the fofmat of the
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OO N|P|U|V L
e e e e e e Length of Data Count Field when b3 is set to ONE
e e e« o g 0 1 byte length
. e o . 0 1 2 bytes length
) . . . 1 0 3 bytes length
e o o o 1 1 4 bytes length
e o o The record length is fixed, thus the Record ID consists of only 1
byte and bl and b2 shall be set to ZERO
Y T | Record length is variable
e /0 The record is used
T The record is unused
A The record starts in the current Basic Group
e 1 The record is continued from the previous Basic Grogp
0 The record ends in the current Basic Group

The record is continued to the next Basic Group

Kigure 45 - Control Byte for Data Records

9.5.3.2.2 Data Count Field for Data Records

The Data Count Field shall indicate the length in“bytes of the portion of the corresponding variable-1¢
is contained in this Basic Group and is referred to bythis Record ID. If the record referred to starts
current Bagic Group, the Data Count Field will containthe length of the full record.

If b3 is sef to ZERO, this indicates that the length of the"Data Count Field is 0 and that the length
equal to the record length defined by Record Length Code in“the Group ID. In this case, b2 and b
ZERO.

If b3 is set|to ONE, this indicates that the length of the Data Count Field,is that specified by the sett
of the Confrol Byte.

If this Recprd ID is between the start of an entity and the end of an entity, this size is the unprocg

record.

9.5.3.3 Regord ID for Continuation Marks

Continuatipn Marks are normally generated and used by the tape system

tngth record that
and ends in the

of this record is
| shall be set to

ng of b2 and bl

tssed size of the

written in the Data Group of the current Basic Group before this operation, and

— to identify the end of the residual user data within the Continuation Spare Group for the current o

9.5.3.3.1 Control Byte for Continuation Marks

The contents of a Control Byte for Continuation Marks shall be as shown in figure 46.

ch contains the
more data than

peration.
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b8 b7 b6 bS b4 b3 b2 bl
O(1(PlOjOf0O]| L

. Length of Control Field

. 0 (o ——— 1bytelength

. 0 1 2 bytes length

. 1  ———— 4bytes length

[

0 The Control field is 1 or 2 bytes in length and contains the
Continuation Mark Number of the Continuation Mark to which
this Record ID refers

1 The Control field is 4 bytes in length and contains the Conti-

nuation Mark Pointer pointing to the Continuation Mark
identifying the record or set of records in the Continuation
Spare Group which contains the residual user data

Figure 46 - Control Byte for Continuation Marks

9.5.3.3.2 Data (Jount Field for Continuation Marks

When b6 is set tp ONE, the first 2 bytes of the Control field Group contain the Group Number of the Cgntinuation
Spare Group whijch contains the record into which the,residual user data from an Update-in-Place operation was
written. The last| 2 bytes contain the Continuation Mark Number of the Continuation Mark within the Cqntinuation
Spare Group whigh contains the residual user data.

When b6 is set tg ZERO, the Control field is 1 or 2 bytes in length/and contains the Continuation Mark Number of the
Continuation Mark to which this Record ID refers.

9.5.3.4 Record 1D for Separator 1, 2, and 3

9.5.3.4.1 Contrg¢l Byte for Separator 1, 2, and 3

The contents of 3 Control Byte for Separator 1, 2, and 3 shall be as shown in figure 47

110 M K
Number of continuous Separators
* o 0 0 0 o 1 Separator
e ¢ 0 0 O 1 2 Separators
o o o e 1 0 3 Separators
[ L] [ ] L ] L] [ ]
[ ] [ L] L] [ L)
e o 1 1 1 1 ——— 16 Separators
[ ] [ ]
. Name of Separators
0 0 Separator 1
0 1 Separator 2
1 0 Separator 3

Figure 47 - Control Byte for Separators 1,2 and 3
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9.5.3.5 Record ID for entities

9.5.3.5.1 Control Byte for entities
The contents of a Control Byte for entities are shown in figure 48.
b8 b7 b6 bS b4 b3 b2 bl

1|1 {N|P|O]|O]|]E]|L
e o e e e e Length of Data Count Field

4d/»r8 o e o g ——— 1Bytelength (if Pis set to ONE or E is set to ONE: 4 bytes |n length

The unprocessed size is unknown, and if P is set to ZERO
and E is set to ZERO, this byte contains the registered algorjthm

identifier only
d o e/50¢ e 1 ——— 4Bytes length (if P is set to ONE: 7 bytes in length)
d e o T 9 e — This record ID marks the start or continuation of an entity
d o o o e — This record ID marks the end of an entity. No size

field is needed
9 0 This entity is not continued from the previous Basic Group
L 1 This entity is continued from the previous Basic Group
d This entity is not continued in the next Basic Group

This entity is continued in the next Basic Group

Figure(d8 - Control Byte for entities

9.5.3.5.2 Data Count Field for entities

When bits|bl, b2, b5 and b6 are set to ZERO, the data’count field shall be 1 byte in length and $hall contain the
registered algorithm ID. The entity starts and ends in the current)Group and the unprocessed size is ujknown.

When bit 1 is set to ONE, and bits b2, b5 and b6 are set to ZERO;'the data count field shall be 4 bytgs in length. The
first byte ghall contain the registered algorithm ID and the remaining,3 bytes shall contain the progessed size. The
entity startg and ends in the current Group.

When bit H2 is set to ONE, and bits b1, b5 and b6 are set to ZERO, the data count field shall be 4 bytes in length, and
this is the ¢nd of the entity. It shall contain the Start Record Number of the first.record in the entity.

When bit b5 is set to ONE, and bits b1, b2 and b6 are set to ZERO, the data count field shall be 4 byfes in length and
this is the ¢ontinuation of an entity which ends in the current Group. It shall contain the-Start Recorfi Number of the
first procedsed record in the entity, and the unprocessed size is unknown.

When bits|bl and b5 are set to ONE, and bits b2 and b6 are set to ZERO the data count field) shall be 7 bytes in
length, and_this is the continuation of an entity which ends in the current Group It shall contain the Start Record

Number of the first processed record in the entity in the first 4 bytes and the processed size of that part of the entity
within the current Group in the next 3 bytes.

When bit b6 is set to ONE, and bits bl, b2 and b5 are set to ZERO, the data count field shall be 1 byte in length and
shall contain the registered algorithm ID. This is the start of an entity which does not end in the current group. The
unprocessed size is unknown.

When bits bl and b6 are set to ONE, and bits b2 and b5 are set to ZERO, the data count field shall be 4 bytes in
length and shall contain the registered algorithm ID in the first byte and the processed size of that part of the entity
within the current Group in the next 3 bytes. The entity starts but does not end in the current Group.

When bits bl and b2 are set to ZERO, and bits b5 and b6 are set to ONE, the data count field shall be 4 bytes in
length. It shall contain the Start Record Number of the first processed record in the entity. This is the continuation of
an entity which does not start or end in the current Group, and the unprocessed size is unknown.
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When bits bl, b5 and b6 are set to ONE, and b3 is set to ZERO, the data count field shall be 7 bytes in length and
shall contain the Start Record Number of the first processed record in the entity in the first 4 bytes, and the processed
size of that part of the entity within the current Group in the next 3 bytes. This is the continuation of an entity which
does not start or end in the current Group.

9.5.3.6 Record ID List Terminator

The last byte of the Record ID List, the Record ID List Terminator, shall be set to all ONEs. This Terminator
indicates the termination of the Record ID List.

9.5.4 Heuristi¢ Recovery Data Area

The content of this area/shall be for local system use and shall be ignored for interchange.

10 Method [of recording
The method of refording shall be:

— a ONE is repfesented by a flux transition at the beginning of a bit cell,
— aZERO is represented by the absenceof flux transitions in the bit cell.
10.1 Physical [recording density

The maximum pljysical recording density shall be-3002 ftpmm. The resulting nominal bit cell length is 0,333 pm.

10.2 Long-Term average bit cell length

The long-term average bit cell length of each track shall be/measured over its 128 Recorded Main Data Blocks (see
12.1). It shall be within £ 0,2 % of the nominal bit cell length.

10.3  Short-Term average bit cell length

The short-term ayerage bit cell length, referred to a particular bit cell, shall be the average of the preceding|twenty bit
cells. It shall be yithin + 0,35 % of the long-term average bit cell length forthe preceding track of the samq azimuth.

10.4  Rate of dhange

—a

The above defingd short-term average bit cell length shall not change at a rate greaterthan 0,05 % per bit c¢ll.

10.5  Bit shift

The maximum displacement of any ONEs zero crossing, exclusive of missing pulses, shall not deviate by [more than
28 % from the gxpected nominal position defined by the short-term average bit cell length. See’ annex|H for the
method of measurement.

10.6 Read signal amplitude

The average signal amplitude of an interchanged cartridge shall be

— at 83,4 ftpmm: between 60 % and 100 % of the nominal recorded level;

— at 333,6 ftpmm, 500,4 ftpmm, 1 001 ftpmm and 1 501 ftpmm: between 80 % and 118,9 % of the respective

nominal recorded levels (annex F).

10.7 Maximum recorded levels

Recorded signals shall be erasable by overwriting. The limits imposed on the recorded levels for this reason are
specified in annex F.
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11 Track geometry

11.1  Track configuration

The helical track pattern is formed by tape travel and rotation of a pair of heads, one of which has a positive and the
other a negative azimuth angle. The track configuration shall be as shown in figure 49,

Positive azimuth track Negative azimuth track

TFape-motion
A \
\ \/P \
. A}

\,.\

Head
motion

-

1,905 o

Tape Reference Edge 7

Positive azimuth angle Negative uth angle

: Tape width

: Track length
: Track pitch

: Track width

: Track centre

s NYS >

La o) 1 1
T ITACK angre

Figure 49 - Track Configuration (view on the recording surface)

11.2  Average track pitch

The average track pitch, taken over any group of 30 consecutive tracks, shall be 13,591 pm + 0,068 pm, provided
that the group does not contain a non-seamless append point (see 15.8.2) or the last track of an overwrite (see 15.9) or

the first track following an overwrite. The track pitch of a non-seamless append point shall not be included in this
average.

11.3  Variations of the track pitch

The change of track pitch between successive track pitches shall not exceed 2,0 %, excluding the effect of an
appending operation (see 15.8).
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This requirement shall not apply at an append point, for the last track of an overwrite, and for the first track following
an overwrite.

11.4 Track width
The nominal track width is 13,591 pm.

The measured track width shall be 13,6 pm £ 2,2 pm.
This requirement_shall not apply at an append point. and for the first track following an overwrite.

11.5  Track angle
The angle of each track“with respect to the Tape Reference Edge shall be 6° 22' 59,5" £ 36,0".

11.6 Track edge linearity

The linearity of {he leading edge-of each track shall be within 8 pm, when measured according to annex K.

11.7 Track length
The length of th¢ track shall be 23,501 mm.£'0,047 mm.

11.8 Ideal tape centreline

The ideal centreline of the tape is 1,905 mm from the/Reference Edge.

11.9  Azimuth angles
The positive azimuth angle shall be 20° 0' 59,5" + 15' 0,0".

The negative azimuth angle shall be 19° 59,0' 0,5" £ 15° 0,0".

12 Recording of blocks on the tape

Each 8-bit byte jof the Main Data Blocks and Sub Data Blocks shall be represgnted on the tape by a 10-pit pattern.

annex G specifies for each 8-bit byte the 10-bit pattern to be recorded. The'bits of the 10-bit pattern| are called
Channel Bits.

All information |s recorded on the tape in units called Recorded Blocks. Each Recorded-Block comprises 360 channel
bits. The differept types of Recorded Blocks are defined in the following clauses.

A Recorded Main Data Block shall consist of 360 Channel Bits representing the 35 8-bit bytes of a-Main Data Block
preceded by a Sync field of 10 Channel Bits with one of the following patterns:

a) 0100010001
b) 1100010001

12.1 Recordf]{d Main Data Block

Pattern a) shall be used for Q' = -1, DC = 0, Q = 1; pattern b) for Q"= 1, DC = 0, Q = 1 (see annex G). Either pattern
may be used when there is no preceding pattern, and hence not value of Q'.

12.2 Recorded Sub Data Block

A Recorded Sub Data Block shall consist of 360 Channel Bits representing the 35 8-bit bytes of a Sub Data Block
preceded by a Sync field of 10 Channel Bits. The Channel Bit pattern of this Sync field shall be the same as that
specified in 12.1 for Recorded Main Data Blocks.
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12.3 Margin Blocks, Preamble Blocks and Postamble Blocks
These blocks shall have a length of 360 Channel Bits consisting of the repeated Channel Bit pattern 111.

12.4  Spacer Blocks
These blocks shall have a length of 360 Channel Bits consisting of the repeated Channel Bit pattern 100.

13 Format of a track

13.1 Tr:1ck capacity
Each track [shall consist of 196 Recorded Blocks. In the following description of the track layout ATF designates a
particular type of Recorded Block specified in 13.2.
A track comprises sevefi/zones, the names and contents of which are shown in table 12.
Table 12 - Format of a Track
Zone Contents Number of
Blocks
Margin Zgne Margin Blocks 11 A
Preamble Blocks 2
Sub Zone 1 Sub Data Area Blocks 8
Postamble Blocks 1
Spacer Blocks 3
ATF Zone 1 ATF Blocks 5
Spacer Blocks 3
. Preamble Blocks 2
Main Zone )
] Main Data Area Blocks 128 196
Head Spacer Blocks 3
motion ATF Zone 2 ATF Blocks 5
Spacer Blocks 3
Preamble Blocks 2
Sub Zone 2 Sub Data Area Blocks 8
Postamble Blocks 1
Margin Zone 2 Margin Blocks 11 Y

13.2  Positioning accuracy

The positioning of the start of the 99th block of a track, in the direction perpendicular to the Tape Reference Edge,
shall be within 0,026 7 mm from the ideal tape centreline. This is equivalent to 2 blocks along the track.

13.3  Tracking scheme

Tracking is achieved by the automatic track finding (ATF) method. ATF blocks are allocated to two zones of a track:
the ATF Zone 1 and the ATF Zone 2 preceding and following the Main Zone, respectively. ATF Blocks are preceded
and followed by three Spacer Blocks and consist of 360 Channel Bits.

Each ATF Block consists of a combination of four signals having different Channel Bit patterns recorded at different
physical recording densities. These signals are as follows:

65


https://iecnorm.com/api/?name=463368ca8e2d74db6e81f55e02dd185c

ISO/IEC 12248:

1993 (E)

ATF Pilot Signal f;

Repeated pattern: 1 followed by 35 ZEROs

density: 83,4 ftpmm

ATF Sync Signal £, or f;

Repeated pattern f,: 100000000

density: 333,6 ftpmm

Repeated patternf£s 100000

density: 500,4 ftpmm

—  ATF Sync Signal'f; shall be recorded only on positive azimuth tracks.

— ATF Sync S

— ATF Sync S
Channel Bit

ATF Space Signal f,

Repeated pattern|:

density:

gnal f; shdlb be recorded only on negative azimuth tracks.

gnals, whether f5.or f5, shall have a length of 180 Channel Bits on even numbered frames
on odd numbered frames.

100
1 001 ftpmm

and of 360

The allocation of ATF signals to tracks is shown-in figure 28. In this figure "spacer” stands for three Spdcer Blocks

and "Main Zong
dependent on Fr.

" for 130 recorded blocks. This allocation of ATF signals is repeated every four trag
ame Number (see 9.3.5.1.1).

NOTE 10 - An examrle of a tracking error detection algorithm is as follows!

First, the frequency
adjacent track. A fix

difference between tl

and length of the ATF Sync Signal is detected. This is followed by sampling a crosstalk from the ATF Pilo
kd period later, the cross talk signal from the ATF Pilot Signal of thie\other adjacent track is sampled. The trackir

he levels of those two crosstalk signals.

ks, and is

Signal of an

g error is the
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Figure 50 - ATF Signals allocation
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14

Group Formats

A group is the primary recording entity, it consists of frames each identified by a Frame Number. There are two
group formats:

— Group Format 0 allows append and overwrite operations;
— Group Format 1 allows append operations only.

The selection of the Group Format is application-dependent. The Sub Data Area (see 9.4) contains a Group Format ID

which allows the

14.1

A group in this f

The contents of
Data Frame No.

14.2

A group in this format shall consist of 45 Data Frames numbered from 0 to 45 which include C3 parity.

68

Group Format/0

tape system to i1dentify which Group Format has been implemented.

brmat shall/consist of 32 frames numbered from -3 to 28. Each group shall comprise

Leading Gap Frames numbered from -3 to -1:
Data Fram¢s numbered from 0.to 27, which include the C3 parity;

Trailing Gap Frame numbered.28,

Group Hormat 1

Figure 51 - Group Format 0

fa Basic Group shall be recorded in the 28 Data Frames. The first G1 Sub-group:shall be 1
0, the second G1 Sub-group in Data Frame No. 1, etc.

ecorded in
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0o 1 2 3 39 40 41 42 43 44

. ',D\ o, (L T Y T 1 T 14

RN N NN
, ::‘ * }" N :‘)\‘ / Soeeseeee 4
Data C3 Parity
(415 Frames) S Frames \
N
Group No GAP
(45 Frames)
Figure 52 - Group Format 1

The conternjts of a Basic Group shall be.trécorded in the 45 Data Frames. The first G1 Sub-group shall be recorded in
Data Fram¢ No. 0, the second G1 Sub-group-in Data Frame No. 1, etc.

14.3 Extended Gap Frames

An Extendgd Gap Frame shall not contain any data.n its Main Data Blocks. Data shall be recorded only in its Sub
Data Area,[this data being dependent on the group which'the Extended Gap Frame precedes or followp.

The content of the Sub Data Area shall be the same as that“ofthe Sub Data Area of the group. In cas¢ of an overwrite
operation, however, the content of the following fields of the Extended Gap Frames may be different| from that of the
correspondjing fields of the group:

— Numbdr of Records in a Group (Pack Item No. 4).

Numbgr of Separator 1's in a Group (Pack Item No. 5).
Numbdr of Separator 2's in a Group (Pack Item No. 6).
Numbgr of Separator 3's in a Group (Pack Item No. 7).

14.3.1 Ex}ended Leading Gap Frames

These frames precede the group with which they are associated, but are not part of it.

The numbgr of Extended Leading Gap Frames shall be between 0 and 256. These frames shall’have negative Frame
Numbers. They shall be numbered in ascending order ending at -4 (for Group Format 0) or at -1 (for Group Format 1),
unless they start at -128. In this case the Frame Number -128 can be repeated either until the first frame of the group
or until it enters the sequence of Frame Numbers at any point between -127 and -4 (for Group Format 0) or -1 (for
Group Format 1).

14.3.2 Extended Trailing Gap Frames

These frames follow the group with which they are associated, but are not part of it.

The number of Extended Trailing Gap Frames shall be between 0 and 100 (for Group Format 0) or 83 (for Group
Format 1). These frames shall have positive Frame Numbers starting at 28 (for Group Format 0) or at 45 (for Group
Format 1) and increasing in ascending order up to a maximum value of 127.

14.4  Types of Groups

The groups in these Group Formats can be of different types.
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14.4.1 Normal Groups

A Normal Group shall contain data and system data together with the corresponding C3 parity bytes. The nature of
this data depends on the area of the tape in which the group is recorded.

A Normal Group can be a Good Group or a Defective Group. If it is a Defective Group its content shall be re-located
to a Spare Group (see 14.4.2).

The criteria according to which a Normal Group is declared defective are implementation-dependent and, thus, not
specified by this[International Standard.

Only the following groups can be Normal Groups:

— the Master Referencé Group;
— Partition Reference Groups;
- Data Groups

14.4.2 Spare Groups

The content of a [Spare Group depends onits status.

14.4.2.1 Unused Spare Groups

An Unused Spar¢ Group shall contain the appropriate Main Data ID, Sub Data ID and Pack Items. The coptent of its
Main Data BlocKs is unspecified, except their Headers:

14.4.2.2 Used Spare Groups

A Used Spare Grpup shall contain the appropriate Main Data ID, Sub Data ID and Pack Items. The data cohtent of its
Main Data Blocks shall be that of the Defective Group which has béen.re-located to this Used Spare Group.

14.4.2.3 Defectiye Spare Group

A Defective Spare Group is a Used Spare Group found defective. Its content shall be re-located as specified in
14.4.2.2 for Defective Groups.

The criteria accarding to which a Defective Spare Group is declared defective are-application-dependent,| and, thus,
not specified by this International Standard.

14.4.2.4 Continpation Spare Group

A Continuation Jpare Group is a Used Spare Group the Main Data Blocks of which contain data‘thatis not fhe data of
a Defective Group. This data is excess data resulting from an update-in-place operation.

14.4.3 Amble Groups

An Amble Group shall contain the appropriate Main Data ID, Sub Data ID and Pack Items. The content of its Main
Data Blocks is unspecified, except their Headers.

Amble Groups shall not contain user data. They can be recorded in areas where tape wear is possible, or in areas

where the tape should not be used.

14.4.4 Header Groups

The Header Groups shall be the only type of group having a group format different from Group Format 0 and from
Group Format 1. The Header Group specifies whether Group Format 0 or Group Format 1, or both, are used.
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15 Magnetic tape layout

The layout of the magnetic tape consists of five areas:

— the Load/Unload Area
— the Lead-in area

— the Partition(s)

— the EOI

— the Unformatted Area

These area§ are preceded by the leader tape and followed by the trailer tape.

PBOT

15.1 Lo#ad/Unload Area

nload Area is the area to be touched by, or removed from;a cylinder and all mechanical parts external to
the cartridge in a loading/unloading operation. The tape loading/unloading)operation is done only in this area to avoid
any possible damage to the rest of the tape.

The structure of the Load/Unload Area shall be as shown in figure 54.

The Physicpl Beginning of Tape (PBOT) shall be located at the point where the leader tape is joined| to the magnetic
tape.

The first group of the Load/Unload Area shall start within 100 mm from the PBOT.

There shall[be more than 500 frames from a distance of 100 mm from the PBOT, to the last group.of the Load/Unload
Area.

The groups in the Load/Unload Area are Amble Groups. They contain no valid data in the Main Data Blocks, except
the content of the Main ID.
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PBOT  Eirg Group group Last Group
* /1 ¥ ..
\%\ \ &f\ﬁf\ ———
m" <100mm % \
Tape = 500 frames
Load/Unload Area

Figure 54 - Load/Unload Area

15.2 Lead-inArea

The structure of [the Lead-in Area is"shown in figure 55. This area shall follow from the Load/Unload Arda and shall
consist of Preamble, Header, Master Reference, and Postamble. The Logical Beginning of Tape (LBOT)|shall mark
the boundary between the Load/Unload Area and the Lead-in Area.

/t Preamble Reference Postamble
LBAT Lead-in Area

Figure 55 - Lead-in Area

15.2.1 Preamblje

The Preamble shall consist of a variable number of Amble Groups.

15.2.2 Header

The header shalf consist of three Header Groups. These groups are numbered -3, -2 and -1. The contepts of each
group in the heJder are the same. Each Header Group shall start with three Leading Gap Frames, shall’have at least
one Data Frame and shall be terminated by one Trailing Gap Frame. A Header Group can be preceded by an Extended
Leading Gap Frame and/or followed by an Extended Trailing Gap Frame. The first Data Frame of each group (Frame
Number 0) contains 4096 bytes of format information.

Only the first 4 096 bytes of the first Data Frame of each group shall contain information in the Main Data Blocks, all
remaining bytes of the frame shall be set to ZERO. All the other frames in a Header Group shall be set to ZERO in
the Main Data Area. There is no C3 ECC used. The data of the Data Frame(s) of the Header Groups are interleaved as
specified for G3 and G4 Sub-groups (see 9.3.3; 9.3.4), they are not submitted to the procedure for G1 Sub-groups.

A header shall have at least one Format Parameter Set of 128 bytes. Up to 32 Format Parameter Sets can be recorded
on a header. The format of a header shall be as shown in table 13.
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Format Pal
remainder

Header Size Description
Offset (Byte)

0 128 Format Parameter Set No. 1
128 128 Format Parameter Set No. 2
256 128 Format Parameter Set No. 3

3968 128 Format Parameter Set No. 32

ameter Sets shall be written in the Header Group in ascending order of the Group
bf the first 4 096'bytes of the first Data Frame of the header shall be set to all ZEROs,

repeated Format Parameter Sets”Some examples are shown in tables 14 and 15.

Table 14 - Data of a Header Group - Example 1

Format ID. The
pbr recorded with

Header Size ..
Offset (Byte) Description Contents
0 128 I| Format Parameter Set No. 1 | for Group Format 0
128 128 Format,Parameter Set No. 2 | for Group Format 1
256 128 Format Parameter Set No. 3 |all ZEROs
3968 128 Format Parameter-S€t No. 32 |all ZEROs
Table 15 - Data of a Header Group - Example'2
Header Size . .
Offset (Byte) Description Contents
0 128 Format Parameter Set No. 1 for Group&ormat 0
128 128 Format Parameter Set No. 2 for Group Format1
256 128 FEormat-Parameter-Set-No—3—for-Group-Format-0—
384 128 || Format Parameter Set No. 4 for Group Format 1
512 128 Format Parameter Set No. § for Group Format 0
3968 128 Format Parameter Set No. 32 | for Group format 1
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15.2.3 Format Parameter Set

The contents of a Format Parameter Set shall be as shown in table 16.

74

Table 16 - Format Parameter Set (first part)

Offset Size Description Value for Value for
(byte) Group Format 0 Group Format 1
DRMAT

0 1 Number of Group Formats

1 1 Group Format ID 0 1

2 1 Tape Format ID Set to all ZEROs

3 1 Tape Format’ID Extension 32

4 15 Format Name DATA/DAT, (00), ..., (00)
19 5 (not used) Set to all ZEROs

APE
24 4 (not used) Set to all ZEROs
28 1 (not used) Set to all ZEROs
29 1 (not used) Set to all ZEROs
30 1 Tape Number
31 15 Tape Name
46 1 (not used) Set to all ZEROs
47 3 Start Absolute Frame Number of
Lead-in Area
50 2 Number of Frames per Tape (in 256
Frames)
52 4 (not used) Set to all ZEROs
ROUP

56 2 Number of Bytes per Frame 5760
58 1 Number of Data Frames per Group 28 45
59 1 Number of Leading Gap Frames 3 0
60 1 Number of Trailing Gap Frames 1 0
61 1 Location of System Data (00)
62 2 Length of System Data 4736 Set to all ZEROs
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Table 16 - Format Parameter Set (concluded)

ISO/IEC 12248:1993 (E)

C3ECC
64 1 C3 Type (00)
65 1 Number of Code Symbols 38 64
66 1 Number of Code Words 32 59
67 2 C3 Unit Length 4244 4 044
6p 11 (not used) Set to all ZEROs
DATE+/ TIME of TAPE CREATION
8P 2 Year
8p 1 Month
8B 1 Day
84 1 Hour
8p 1 Minute
8p 1 Second
87 1 Time Zone
not used
8B 38 (not used) Set to all ZEROs
CHECKSUM
12p 2 Checksum
15.2.3.1 Fdrmat
15.2.3.1.1 Number of Group Formats
This field shall specify the number of group formats defined in this Header.
15.2.3.1.2 Group Format ID
This field shall specify the Group Format to which the Format Parameter Set applies.

15.2.3.1.3 Tape Format ID
This field shall be set to all ZEROs, thereby indicating the tape layout specified in this International Standard.

15.2.3.1.4 Tape Format ID Extension

This field shall be set to 1

15.2.3.1.5 Format Name

6.

This field shall specify the following string.
DATA/DAT0000000

These characters shall be coded according to the IRV of ISO/IEC 646.
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15.2.3.2 Tape

15.2.3.2.1 Tape number

This field shall specify the number of the current tape in a sequence of tapes. For example: 0 = First tape; 1 = Second
tape, etc.

15.2.3.2.2 Tape name

This field shall-eentain—the—name—assighed—to—this—tape—The—tap b
according to the{IRV of ISO/IEC 646 followed by NULL characters, where applicable.

15.2.3.2.3 Start Absolute Frame Number of System Area
This field shall gpecify thé Absolute Frame Number of the first frame of the System Area.

15.2.3.2.4 Numpber of Frames per-Tape
This field shall $pecify the length of‘the tape in units of 256 frames. It shall be set to all ZEROs if the tape length is
unknown.

15.2.3.3 Group

15.2.3.3.1 Number of bytes per Frame
This field shall $pecify the number of bytes of the G1 Sub-groups, viz. 5 760.

15.2.3.3.2 Number of Data Frames per Group
This field shall $pecify the number of Data Frames in a group.

15.2.3.3.3 Number of Leading Gap Frames
This field shall specify the number of Leading Gap Frames.

15.2.3.3.4 Numper of Trailing Gap Frames
This field shall gpecify the number of Trailing Gap Frames.

15.2.3.3.5 Loctltion of system data

This field shall be set to all ZEROs, thus indicating the system data is inter-spaced at the end of €ach unit.

15.2.3.3.6 Length of System Data

This field shall eith
Format 1.

s for Group

15.2.3.4 C3 ECC

15.2.3.4.1 C3 Type

This field shall be set to all ZEROs, thus indicating the C3 ECC interleave method specified by this International
Standard.

15.2.3.4.2 Number of code bytes

This field shall specify the number of code bytes per code vector.
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15.2.3.4.3
This field

15.2.3.4.4
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Number of code words

shall specify the number of information words per code vector.

C3 unit length

This field shall specify the length of ECC unit in symbols.

15.2.3.5 Date/Time of tape creation

The follow

ng.fields shall specify the date and the time when the Header was recorded on the tape.

be represented inyBCD. If a figure is unknown the corresponding field shall be set to all ONEs.

All figures shall

be the sign bit.

15.2.3.5.1 [Year

This field shall specify‘the year.
15.2.3.5.2 romh

This field shall specify the month,
15.2.3.5.3 [Day

This field shall specify the day.
15.2.3.5.4 Hour

This field shall specify the hour.
15.2.3.5.5 rinute

This field shall specify the minute.
15.2.3.5.6 [Second

This field shall specify the second.
15.2.3.5.7 [Time zone

The time difference from GMT shall be expressed in halves of an hour. The most significant bit shall
Examples:

10010010........... -9
0011000........... +12
0001011........... +5.5

10001011........... -55

15.2.3.6 Checksum

15.2.3.6.1

Procedure

The two bytes of the checksum of a Format Parameter Set shall be computed as follows:

Shift byte No. 2 to the left by one bit position. Perform an Exclusive OR operation, bit-wise, on byte No. 1 and the
shifted byte No. 2. Shift byte No. 3 to the left by one bit position. Perform an Exclusive OR operation, bit-wise, on
the Result (byte No. 1 + byte No. 2) and the shifted byte No. 3. Repeat until byte No. 126. Record the resulting bit

pattern in

In this pro

bytes No. 127 and 128.

cedure, the shift register is set initially to all ZEROs.
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AB(A7|A6[AS [Ad [A3[A2]A1 Byte No. 1

OfojO0[0jo]o|0 |0 |a8|a7|aB[Aa5]|a4]|A3]|A2]{A1
B8[87|B6|B5[B4 [B3[B 2[RI Byte Ng. 2
Y Y Y VY Y YOV Y c .
A/IAGIASTA4TA3TAZ]AT ontent o
ojojojolofo]olr8lgaRSRRIAL[83A5RS [ the stork
Figuré 56,- Checksum procedure
15.2.3.6.2 Summary of the checksum computation
n =1t 126
Byte No. n Eay
e ——
——
p——>{ Shift by one bit
position up
= — Store
3
g
, g y Upper byte
.| Shift by one bit | | No 4 = 126
position-—up
Lower byte Yes
] ]
Upper byte Lower byte
\J Y
Byte 127 Byte 128

Figure 57 - Checksum summary
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The Master Reference shall consist of one Master Reference Group and of Spare Groups. All groups in the Master
Reference Area shall be written in Group Format 0.

The information data and the system data of a Master Reference Group are structured like the User Data and the
System data of a Basic Group, and processed in the same manner. The information data shall consist of 256 bytes of
Tape ID and a Partition Entry List which shall have at least one Partition Entry (see table 17). The system data shall

consist of a

A Tape ID
shall have

-Group ID and of a Record 1D List consisting-onlyof a Terminator
shall.have the information related to the tape. A Partition Entry List is a list of Partiti
he information about each partition. Partition Entries shall be listed so that the Partition

ascending grder.

15.2.4.1 Thpe ID

The first 24
informatior

Table 17 - Information Data of the Master Reference Group

Offset ([s;yztee) Description
0 256 Tape ID
256 --- Partition Entry List

Jn Entries which

Numbers are in

b6 information bytes of the Master Reference Group constitute the Tape ID. A Tape ID ghall contain the
related to the tape. The contents of a Tape ID shall be as shown in table 18.

Table ‘18 ;. Tape ID

Offset (glyzti) Description
0 1 Protection Byte
1 15 Password

16 1 Tape Number
17 15 Tape Name
32 3 Tape Flags (Deleted, Data Full)
33 2 Start Absolute Frame Number of the Ledd-in_ Area
36 2 Set to all ZEROs
38 2 Number of Frames per Tape (in 256 frames)
40 1 Set to all ZEROs
42 1__| Number of Groups of the Master Reference Area -~
43 2 Set to all ZEROs
44 2 Start Absolute Frame Number of First Partition Area
46 2 Set to all ZEROs
48 1 Set to all ZEROs
50 3 Set to all ZEROs
51 1 Absolute Frame Number of the EOI Group
54 1 Set to all ZEROs
55 8 Set to all ZEROs
56 63 Set to all ZEROs
64 1 Tape Comment

127 128 Number of partitions

128 Set to all ZEROs
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15.2.4.1.1 Protection Byte

The content of a Protection Byte shall be as shown in figure 58. The protection provided by the write-inhibit hole is
independent from, and takes precedence over, that provided by the Protection Byte.

b8 b7 b6 bS5 b4 p3 b2 bl

P 0 0 0|W| I|AIR

. e ¢ e (g——— NotRead Protected

N ¢ o .e ]—— ReadProtected

. & e (g —— Not Append Protected

. o /- 1 ——  Append Protected

. e O Not Initialized Protected

. e . 1 Initialized Protected

. 0 Not Write Protected

o 1 Write Protected

0 ' Password implemented

1 Password not implemented

Figure 58 - Tape Protection Byte

"Password implgmented”, i.e. when bit b8 is set to ZERO, fequires a password match in order to oyerride the
protection providled by bits bl to b4 when they are set to ONE“When bit b8 is set to ONE, no overriding of this
protection is posgible.

"Read Protected] protects the information on the tape including the data in the Lead-in Area from being fead by an
external system if the proper password is not provided or if b8 is set to ONE.

"Append Protecfed” protects the information on the tape from being appended/to if the proper password is not
provided or if b§ is set to ONE.

"Initialize Protefted” protects the information on the tape including the data in the Lead-in Area ffom being
reformatted (or re-initialized) or deleted if the proper password is not provided or if b8 is setto' ONE.

"Write Protected[" protects the information on the tape including the data in the Lead-in Area from-being gverwritten
if the proper pasgword is not provided or if b8 is set to ONE.

15.2.4.1.2 Password

If bit b8 of the Protection Byte is set to ZERO, this field shall contain a password consisting of characters coded

according to the IRV of Standard ECMA-6 followed by NULL characters, where applicable. This password is used
together with the Protection Byte.

If bit b8 of the Protection Byte is set to ONE, the content of this field is not specified by this International Standard,
and shall be ignored in interchange.

15.2.4.1.3 Tape Number

This field shall specify the same number as that specified in the Tape Number field of the Format Parameter Set (see
15.2.3.2.1).
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15.2.4.1.4 Tape Name
This field shall specify the same name as that specified in the Tape Name field of the Format Parameter Set (see
15.2.3.2.2).

15.2.4.1.5 Tape Flags
The contents of a Tape Flag shall be as shown in figure 59.
b8 b7 b6 bS5 b4 p3 b2 bl

Del| 0 { 040 | 0| O | O |Dta

Tape not Full
Tape Full

Not Deleted Tape
1 Deleted Tape

-

Figure 59 - Tape Flag

When the Del Bit, i.e. bit 8, is set to orle; this shall mean that the whole tape has been logically delete

[

When the Dta Bit, i.e. bit 1 is set to ONE, this shall mean that an EOI reached to the end of the tape] In this case, no
more new partition can be added to the tape. Data appending in reserved area of a partition is possiblg.

15.2.4.1.6 BStart Absolute Frame Number of System“Area

This field shall specify the Absolute Frame Number of the first frame of the first group of the Preample of the Lead-
in Area.

15.2.4.1.7 Number of Frames per Tape

This field ghall specify the same number as that specified in the Number of Frame per Tape field of the Format
Parameter Set (see 15.2.3.2.4).

15.2.4.1.8 Number of groups of Master Reference

This field shall specify the number of groups of a Master Reference.

15.2.4.1.9 Start Absolute Frame Number of the First Partition

This field shall specify the Absolute Frame Number of the first frame of the partition next to the Master Reference.

14.2.4.1.10| Absolute Frame Number of the EOI Group
This field shall specify the Absolute Frame Number of the first frame of the EOI group.

15.2.4.1.11 Tape Comment

This field shall contain an optional comment for this tape. The Tape Comment field shall consist of characters coded
according to the IRV of International Standard ISO/IEC 646 followed by NULL characters, where applicable.

15.2.4.1.12 Number of partitions

This field shall specify the number of partitions on the tape, or the number of partition Entries in the Partition Entry
List, excluding partitions identified by (00) and (FF).
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15.2.4.2 Partition Entry List

This field shall specify a list of Partition Entries which has information for the corresponding partitions, in ascending
order of Partition Number (see table 19).

The Partition Entry List field shall be 128 bytes long, and a copy of the first 128 bytes of a Partition ID in a Partition
Reference of a partition except some parameters (see 15.3.2.1).

Table 19 - Partition Entry List

Offset (g;ztee) Description
0 128 Partition Entry No. 1
128 128 Partition Entry No. 2
256 128 Partition Entry No. 3

15.2.4.3 Partitipn Entry
The contents of 3 Partition Entry shall be as shown in table 20.

Table/20 - Partition Entry

Relative Size Description
ofiset | BYte)
0 1 Partition Protection ‘Byte
1 15 Partition Password

16 1 Partition Number

17 15 Partition Name

32 1 Partition Flags

33 3 Start Absolute Frame Number of the partition
36 1 Set to all ZEROs

37 3 Number of Frames in the partition

40 2 Set to all ZEROs

42 1 Number of Groups Partition Reference Area
43 1 Set to all ZEROs

44 2 Start Group Number of Partition Data

46 2 Start Second Group Numberof Partition Data
48 4 Set to all ZEROs

52 2 Set to all ZEROs

54 10 Set to all ZEROs

64 63 Partition Comment
127 128 Set to all ZEROs
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The Protection Byte field shall specify the type of protection of the partition referred to by the Partition Entry (see
figure 60). The protection provided by the write-inhibit hole is independent from, and takes precedence over, that

provided by the Partition Protection Byte.

b8 b7 b6 bS b4 b3 b2 bl

H [0) 0 [0) Wi 1 AT K

ol . . . 0 Not Read Protected

. . e . e 1 Read Protected

o e o 0 Not Append Protected

. e o 1 Append Protected

o e 0 Not Initialized Protected

. ./ Initialize Protected

. 0 Not Write Protected

. 1 Write Protected

o Partition Password
implemented

1 Partition Password not
implemented

Figure 60 - Partition Protection Byte

"Partition Fassword implemented”, i.e. when b8 is set to ZERO, requires a password match in ordeg to override the
protection provided by bits bl to b4 where they are set to ONE~ When bit b8 is set to ONE, no oyerriding of this

protection 1s possible.

"Read Protgcted” protects the information on the partition including the¢ data in the partition lead-in [area from being

read by an pxternal system if the proper password is not provided or if bit(b8.is set to ONE.

"Append Pjotected” protects the information on the partition from being appended to if the proper [password is not

provided of if bit b8 is set to ONE.

"Initialize Protected” protects the information on the partition including the data in-the partition ldad-in area from
being reformatted (or re-initialized) or deleted if the proper password is not provided or'ifbit b8 is se{ to ONE.

"Write Profected” protects the information on the partition including the data in the partition-lead-inarea from being
overwritter] if the proper password is not provided or if bit b8 is set to ONE.

15.2.4.3.2 Partition Password

If bit b8 of the Partition Protection Byte is set to ZERO this field shall contain a password consisting of characters
coded according to the IRV of ISO/IEC 646 followed by NULL characters, where applicable. This password is used
together with the Partition Protection Byte.

If bit b8 of the Partition Protection Byte is set to ONE, the content of this field is not specified by this International

Standard, and shall be ignored in interchange.

15.2.4.3.3 Partition Number

This field shall specify the same Partition Number as that specified by byte No. 2 of Pack Item No. 3 (see 9.4.3.1). It
is the Partition Number of the partition referred to by the Partition Entry.
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15.2.4.3.4 Partition Name

This field shall contain the name assigned to this partition. The character of the Partition Name shall be coded

according to the IRV of ISO 646 and followed by NULL characters, where applicable.

15.2.4.3.5 Partition Flags

The content of the Partition Flag shall be as shown in figure 61.

b8 b7 b6 by b4 b3 b2 bl
Del| 01 0|0 | 040 ]| 0 (Dta
0 Data not Full
1 Data Full
0 Not Deleted
1 Deleted

When the Del Bif, i.e. bit 8 is set to ONE, this shdll mean that the whole partition has been logically deleted.

When the Dta B

Figure 61 - Partition Flags

t, i.e. bit 1 is set to ONE, this shall'mean an EOP has reached the end of the partition aj

case, no more data can be appended to the partition.

15.2.4.3.6 Start

This field shall specify the Absolute Frame Number of the first frame-of the Partition Preamble.

15.2.4.3.7 Num

Absolute Frame Number of the partition

ber of Frames in the partition

This field shall specify the number of frames in the partition.

15.2.4.3.8 Number of Groups in Partition Reference

This field shall specify the number of groups in the Partition Reference.

15.2.4.3.9 Start

This field shall §
Partition Entry.

15.2.4.3.10 Start-Second-GroupNumber-of PartitionData

Group Number of Partition Data

pecify the Group Number of the first group in the Partition Data of the partition referred

ea. In this

to by this

This field shall specify the Second Group Number of the first group in partition (see 15.7 for a description of the use
of Second Group Numbers).

15.2.4.3.11 Partition Comment

This field shall contain an optional comment for the partition. The Partition Comment shall consist of characters

coded according to the IRV of ISO/IEC 646 followed by NULL characters, where applicable.

15.2.5 Postamble

The Postamble shall consist of 0 or more Amble Group.
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15.3  Partition

The partition layout shall be as shown in figure 62.

Group Number
G

- .

Postamble

15.3.1 Parntition Preamble

The Partitig

Partidon

ISO/IEC 12248:1993 (E)

/L

Unused

Figure 62 - Partition organization

n Preamble shall consist of 0 or more_Amble Groups.

15.3.2 Partition Reference

The Partitig
shall be wri

n Reference shall consist of one Partition Reference Group and at least one Spare Groul

ten in Group Format 0.

p. These groups

The informpation data and the system data of a Partition Refererice, Group are structured like the User Data and the
of a Basic Group and processed in the same manner.

System Dat

The information data shall consist of a 256-byte Partition ID and at leastone Group Entry List. The

consist of a

stem data shall

Group ID and a Record ID List consisting only of a Terminator.(An example is shown in tpble 21.

Table 21 - Partition Reference

Size .
Offset (Byte) Description
0 256 Partition ID
256 --- Group Entry List

15.3.2.1 Partition ID

The first 256 bytes of a Partition Reference shall be a Partition ID. A Partition ID shall contain the information
related to the partition. See table 22.
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Table 22 - Partition ID

Size ..
Offset D tion
se (Byte) escripti
0 1 Partition Protection Byte
1 15 Partition Password
16 1 Partition Number
17 15 Partition- Name
32 1 Partition Flags
33 3 Start Absolute Frame Number of the partition
36 1 Set to all ZEROs
37 3 Number of Frames in the partition
40 2 Set to all ZEROs
42 1 Number of Groups in Partition Reference Area
43 1 Set to all ZEROs
44 2 Start Group Number of Partition Data
46 2 Start Second Group Number of Partition Data
48 4 Set to all ZEROs
52 2 Group-Number of the EOP Group
54 10 Setto all ZEROs
64 63 Partition Comment
127 1 Number of Group-Entry Lists
128 16 Group Entry List Descriptor No. 1
144 16 Group Entry List Descriptor No. 2
160 16 Group Entry List Descriptor No. 3
240 16 Group Entry List Descriptor No.”8
15.3.2.1.1 Partition Protection Byte
This field shall bg set as the corresponding field of the Partition Entry (see 15.2.4.3.1).
15.3.2.1.2 Partition Password
This field shall specify the same password as that of the corresponding field of the Partition Entry-(see 15.2(4.3.2).
15.3.2.1.3 PartiTion Number

This field shall specify the same number as that of the corresponding field of the Partition Entry (see 15.2.4.3.3).

15.3.2.1.4 Partition Name
This field shall specify the same name as that of the corresponding field of the Partition Entry (see 15.2.4.3.4).

15.3.2.1.5 Partition Flags
The bits of this field shall be set as those of the corresponding field of the Partition Entry (see 15.2.4.3.5).

15.3.2.1.6 Start Absolute Frame Number of the partition

This field shall specify the same number as that specified in the corresponding field of the Partition Entry (see
15.2.4.3.6).
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15.3.2.1.7 Number of Frames in the partition

This field shall specify the same number as that specified in the corresponding field of the Partition Entry (see
15.2.4.3.7).

15.3.2.1.8 Number of Groups in Partition Reference Area

This field shall specify the same number as that specified in the corresponding field of the Partition Entry (see
15.2.4.3.8).

15.3.2.1.9 Start-Group Number of Partition Data Area

This field ghall spécify the same number as that specified in the corresponding field of the Parttion Entry (see
15.2.4.3.9).

15.3.2.1.10| Start Second Group Number of Partition Data Area

This field ghall specify the same number as that specified in the corresponding field of the Partftion Entry (see
15.2.4.3.10).

15.3.2.1.11| Group Number of the EOP'Group
This field shall specify the Group Number ofthe EOP Group.

15.3.2.1.12| Partition Comment
This field shall specify the same contents as that of the‘corresponding field of the Partition Entry (see [15.2.4.3.11).

15.3.2.1.13| Number of Group Entry Lists

This field shall specify the number of Group Entry Lists in this"Pastition Reference.

15.3.2.2 Group Entry List Descriptor

A Group Eptry List Descriptor shall contain information related to each Group Entry List. For each Group Entry List

A Group E;rry List Descriptor shall contain a summary of the contents and’status of the groups in thg Partition Data.
there shall

e a set of Group Entry List Descriptors (see table 23).

Table 23 - Group Entry List Descriptor
(fliyz:e Description

1 Record Type

1 Group Format ID

1 Set to all ZEROs

3 Point to the List

2 Spare Group Sets

2 Normal Group Sets

2 Start Group Number of the List
4 Set to all ZEROs
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15.3.2.2.1 Record Type

The Record Type field shall specify the type of the Group Entry List. Table 24 shows the characteristics of records
depending on the type of the Group Entry List.

Table 24 - Record Type

Value Type Characteristics of records
(01) Type A Direct-addressed record. Fixed-length System Data Area
(02) Type B Sequential-addressed record. Fixed or variable length System
Data Area.
(03) Type C Update-in-place addressed records. Fixed or variable length
System Data Area. Can be accessed as both sequential and
direct access data.
15.3.2.2.2 Gror:]: Format ID
The Group Formiat ID field (see 9.4.3.3, 141 and 14.2) shall specify the group format of groups specified

Entry List.

15.3.2.2.3 Poin

This field shall
(see annex M).

15.3.2.2.4 Spar

This field shall
used, this field s|

er to the List

e Group Sets

by a Group

specify the starting address of the correSponding Group Entry List. The address is an Offget Address

pecify the number of Spare Groups in a set of consecutive Spare Groups. If Spare Grogps are not
all be set to 0 (see figure 63).

15.3.2.2.5 Normal Group Sets

This field shall
Groups. If Spare]
ignored.

Spare Groups

specify the number of Normal Groups in a set of consecutive Normal Groups between se
Groups are not used, i.e. when the Spare Group Sets field is set to (" the content of this fig

Normal Groups

88

s of Spare
1d shall be

AN AN

A

ARGE

A

l( A

.

|
NPm——

A: Consecutive Spare Groups

B: Consecutive Normal Groups

Figure 63 - Spare Group Sets and Normal Group Sets
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15.3.2.2.6 Start Group Number of the List
This field shall specify the Group Number of the first group described in the corresponding Group Entry List.

15.3.2.3 Group Entry List

The contents of a Group Entry List shall be as shown in table 25. The first Group Entry of the first Group Entry List
shall correspond to the first group of the Partition Reference area. The following groups until EOP shall be included
consecutively in the same or in a subsequent Group Entry List. The Group Entry List shall be terminated by one byte

ISO/IEC 12248:1993 (E)

set to all ONEs:.
Table 25 - Group Entry List
(f;;:e Description
- Group Entry (variable length)
- Group Entry (variable length)
1 11111111
15.3.2.3.1 |Group Entry for Type A

The Type A
(See figure

The format
second Flaj

L Group Entry consists of either 1 or 2 Flag Bytes, followed by count values which occupy
64). The presence of these count values depends upon the values specified in the Flag Byt

Flag Bytes
Value " | New.Group Number (MSB)
0 to 4 Bytes New ‘Group Number (LSB)

Extended Leading Gap Frame
Extended Trailing Gap Frame

Figure 64 - Type A Group Entry

of the first Flag Byte for Type A Group Entries shall be as shown in figuréJ65, and t
' Byte for Type A Group Entries shall be as shown in figure 66.

0, 2 or 4 bytes.
S.

v

he format of the
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b8 b7 b6

993 (E)

b3 b2 bl

0 0

EX

Bit bl of the First
if set to O

Group or a
Bits b2, b3 and b4

if set to 000 ((

if set to 101

Second Flag Byte is not present
Second Flag Byte is present
Good Group

Unused Spare Group

Used Spare Group

Defective Group

Defective Spare Group
No Extended Gap Frames

Extended Gap Frames present

i e | e D O @
Pt — O = O e
— O =m O O e

Figure 65 - First Flag Byte for Type A

Flag Byte shall specify the number of Flag Bytes:

, both Flag Bytes are present;

pare Group.

of the first Flag Byte shall specify thé status of the group:

Good Group) or to 010 (Unused Spare Group)-no New Group Number is specified;

(Used Spare Group) the New Group Numbet/shall specify the Second Group Numb

Defective Group which this Used Spare Group replaces;

if set to 110 (
Number of thd

Bit b5 of the first
if set to ONE,

group which replaces this Defective Group or Defective Spare Group.
Flag Byte shall specify whether or not Extended Gap Frames are present:

Extended Gap Frames are present. The number of Extended Leading{Gap Frames shall be

if set to ZERO, only the first Flag Byte is ptesent and the group to which the Group Entry refers is p Normal

er of the

PDefective Group) or 111 (Defective Spare Group) the New Group Number shall specify the Group

specified

by the first andl that of Extended Trailing Gap Frames by the second byte following the New Group Numjber bytes

(if present);

if set to ZERQ
the New Grou

Bits b6, b7 and b8

, no Extended Gap Frames are present. The next Group Entry or a byte set to allONEs sh
b Number (if present).

shall be set to ZERO.

all follow

b8 b7 b6 bS b4 p3 b2 bl
A 0 0|0 OO0 o0
0 0 This Group is a Normal Group or a Spare Group
0 1 This Group is an Amble Group
1 0 This Group is in Partition Reference

Figure 66 - Second Flag Byte for Type A

Bits bl to b6 of the second Flag Byte shall be set to ZERO.

Bits b7 and b8 sha

90

11 specify the location and the status of the group:


https://iecnorm.com/api/?name=463368ca8e2d74db6e81f55e02dd185c

ISO/IEC 12248:1993 (E)

— if set to 00, the group is a Normal Group or a Spare Group in the Partition Data;
— if set to 01, the group is an Amble Group;

~ if set to 10, the group is a Normal Group or a Spare Group in the Partition Reference.

15.3.2.3.2 Group Entry for Type B

The Type B Group Entries shall consist of either 1 or 2 Flag Bytes, followed by count values which occupy 0 to 12

bytes (see figure 67). The presence of these count values depends upon the values specified in the Fla

Number of Sets of Invalid Frames

Flag Bytes
Value Extended Leading Gap Frames
0 to’12Bytes Extended Trailing Gap Frames

Consecutive Separator 2's Count

Record Count (MSB)
Record Count (LSB)

Separator 1 Count (MSB)
Separator 1 Count (LSB)

Separator 2 Count (MSB)
Separator 2 Count (LSB)

Separator 3 Count (MSB)
Separator 3 Count (LSB)

Figure 67 - Type B Group Entry,

The format fof the first Flag Byte for Type B Group Entries shall be as shown“in.figure 68 and that o
Byte for Type B Group Entries in figure 69.

b8 b7 |b6 bS5 b4 p3 b2 bl

g Bytes.

[ the second Flag

R FS | GE GS EX
e o |o o o o o 0——— SecondFlag Byte is not present
. e o W 1 Second Frag Byte s presemnt
. o . e 0 0 1 ——— Nolnvalid Frames
e e e ¢ 0 0 O Sets of Invalid Frames present
* * 90 No Extended Gap Frames
. L | Extended Gap Frames present
. ¢« O No consecutive Separator 2's
. o 1 Consecutive Separator 2's present
0 o0 No record Count
0 1 1-byte Record Count
1 0 2-byte Record Count

Figure 68 - First Flag Byte for Type B
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Bit 1 of the first Flag Byte shall specify the number of Flag Bytes present.
- if set to ONE, both Flag Bytes present;

- if set to ZERO, only the First Flag Byte is present and the group to which the Group Entry refers is a Normal
Group or a Spare Group with no Separator Marks.

Bits b2, b3 and b4 of the first Flag Byte shall specify the status of the group.

— if set to 000,[there are no Invalid Frames;
- if set to 001,|the/first count value shall specify the number of sets of Invalid Frames within the group.
Bits b5 of the first Flag Byte shall specify whether or not Extended Gap Frames are present.

— if set to ONE, Extended/Gap Frames are present; the number of Extended Leading Gap Frames and of Extended
Trailing Gap| Frames shall*be ‘specified by the two bytes which follow the Number of Sets of Invalid [Frames (if
present);

— if set to ZERO, Extended Gap Frameés are not present.
Bit b6 of the firsf Flag Byte shall specify if'sequences of consecutive Separator 2's exist in the group (see figure 70):
— if set to ONE, one or more sequences of consecutive Separator 2's are present;
— if set to ZERO, no sequence of consecutive Separator 2's is present.

Bits b7 and b8 |of the first Flag Byte shall specify the mumber of bytes of the Record Count that follows the
Consecutive Sepprator 2's Count (if present).

b8 b7 b6 [bS b4 b3 b2 bl

A SS F S
o ¢ o | o o U No Separator 1 Count
e o o |e o o 0o 1 1-byte Separator 1 Count
e o o e o o 1 0 ——— 2-byte Separator 1 Count
o e o |o 0 O No Separator 2 Count
e o o |[e 0 1 1-byte Separator 2 Count
* o e | 1 0 2-byte Separator 2 Count
e o 0 ]O No Separator 3 Count
e ¢ 0 |1 1-byte Separator 3 Count
. 1 0 2-byte Separator 3 Count
0 0 This group is a Normal Group or a Spare Group
0 This group is an Amble Group
1 0 This group is in the Partition Reference

Figure 69 - Second Flag Byte for Type B

Bits bl and b2 of the second Flag Byte shall specify the Separator 1 Count that may follow the Record Count (if
present):

— if set to 00, there is no Separator 1 Count;
— if set to 01 the Separator 1 Count is specified by 1 byte;
— if set to 10 the Separator 1 Count is specified by 2 bytes.
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Bits b3 and b4 of the second Flag Byte shall specify the Separator 2 Count that may follow the Separator 1 Count (if
present):

— if set to 00, there is no Separator 2 Count;
— if set to 01 the Separator 2 Count is specified by 1 byte;
— if set to 10 the Separator 2 Count is specified by 2 bytes.

Bits b5 and b6 of the second Flag Byte shall specify the Separator 3 Count that may follow the Separator 2 Count (if
present):

— if set to]00, there is no Separator 3 Count;
— if set to] 01 the,Separator 3 Count is specified by 1 byte;
— if set to 10 the’S€parator 3 Count is specified by 2 bytes.

Bits b7 and [b8 of the second Flag Byte shall specify the part of the partition to which the group belong

[
bt

— if set to] 00, the group is.a-Normal Group or a Spare Group in the partition;
— if set to| 01, the group is an/Amble Group;
— if set tg 10, the group is a Normal Group or a Spare Group in the Partition Reference.

The field Cpnsecutive Separator 2 Count.of the Type B Group Entry, if present, shall have the format|shown in figure
70.

b8 b7 P6 bS5 b4 b3 b2 bl

SF3+ SF3 SF2
Numbeép of occurences of two consecutive Separator 2's
- . ° - . 0O 0 0 0
° . ° . o 0 0 1 1
] L) [ ° [ ) 0 1 0 2
P ° o ) ° ° ° PY °
L] [ ] Ld L) L J L] L ] L] P
[ L L] L J L] 1 l 0 6
. . . . 11 1 more than 6

Number of occurences of three consecutive Separator 2's

d L 0 0 0 0

. hd 0 0 1 1

. . 0 1 0 2

* Y [ ] [ ] L ] °

L] L J [ [ ] L ] °

. . 1 1 0 6

. . 1 1 1 more than 6
Number ol occurences oI more than three consecutive
Separator 2's

0 0 0

0 1 1

1 0 2

1 1 more than 2

Figure 70 - Consecutive Separator 2's Count

15.3.2.3.3 Group Entry for Type C

The Type C Group Entry shall consist of either 1 or 2 Flag Bytes followed by count values which occupies 0 to 13
bytes (see figure 71). The presence of these count values or not depends upon the values specified in the Flag Bytes.
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New Group Number (MSB)
Flag Bytes New Group Number (LSB)
Value Extended Leading Gap Frames
0 to 13 Bytes Extended Trailing Gap Frames

Consecutive Separator 2's Count

Record Count (MSB)
Record Count (LSB)

Separator 1 Count (MSB)
Separator 1 Count (LSB)

Separator 2 Count (MSB)
Separator 2 Count (LSB)

Separator 3 Count (MSB)
Separator 3 Count (LSB)

Figure 71 <(Type C Group Entry

The format of th¢ first Flag Byte shall be as shown in figure'72, the format for the second Flag Byte shall b
in figure 73. The format of the Separator 2's Count shall be the same as specified for Type B Group E
figure 70).

b8 b7 b6 BS b4 b3 b2 bl

e as shown
ntries (see

R FS | GE GS EX
e o o e ° ®¢ (0 ——— Second Flag Byte is not present
e o o o o o * 1 —— Second Flag Byte is present
. « o e« 0 O 0 — Good Group
o e o |o 0 1 0 Unused Spare Group
. . e o 1 0 0 Continuation Spare Group
* . . e 1 O 1 Used Spare Group
LIS e o 1 1 0 Defective Group
e o o o 1 1 1 Defective Spare Group
. e« 0 No Extended Gap Frames
. o 1 Extended Gap Frames present
e 0 No Consecutive Separator 2's
° 1 Count of Consecutive Separator 2's
0 o No record Count
0 1 1-byte Record Count
1 0 2-byte Record Count

Figure 72 - First Flags Byte for Type C

Bit bl of the first Flag Byte shall specify the number of Flag Bytes present:
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— if set to ONE, both Flag Bytes present;

— if set to ZERO, only the first Flag Byte is present and the group to which the Group Entry refers is a Normal
Group or a Spare Group with no Separator Marks.

Bits b2, b3 and b4 of the first Flag Byte shall specify the status of the group:
- if set to 000 (Good Group) or 010 (Unused Spare Group) no New Group Number is specified;

— if set to 100 (Continuation Spare Group), the New Group Number shall specify an approximation of the number
of unuged bytes in the group, in units of 1 024 bytes;

— if set fo 101, (Used Spare Group), the New Group Number shall specify the Second Group|Number of the
Defect{ve Groap-which this Spare Group replaces;

- if set t¢ 110 (Defective Group) or 111 (Defective Spare Group), the New Group Number shall specify the Group
Numbdr of the group.which replaces this group.

Bit b5 of the first Flag Byte shall indicate if the group has Extended Gap Frames:

- if set tg ONE, the number of Extended Leading Gap Frames and the number of Extended Trailing|Gap Frames are
specified by the two bytes following the New Group Number (if present);

— if set t¢ ZERO, no Extended Gap Frames are present.

Bit b6 of tHe first Flag Byte shall specify if consecutive Separator 2's exist in the group:
- if set tg ONE, consecutive Separator 2's are present;

- if set tl ZERO, no consecutive Separator 2's are présent.

Bit b7 and p8 of the first Flag Byte shall specify the number-0f bytes used in the Separator 2's Count, f present.

b8 b7 |b6 bS b4 b3 b2 bl

A SS F S
. . . e o o 0 0 No Separator 1 Count
e o [ o o . 0 1 —— 1-byte Separator 1 Count
. o . e o o 10— 2-byte Separator 1 Count
. . e ¢ 0 O No Separator 2 Count
. . e o 1-byte Separator 2 Count
* e | e« 1 0 2-byte Separator 2 Count
e o |lno 0 No-Separator-3-Count
e ¢ 0 1 1-byte Separator 3 Count
o« o 1 0 2-byte Separator 3 Count
0 o0 This group is a Normal Group or a Spare Group
0 o This group is an Amble Group
0 1 This group is in the Partition Reference
1 0

This group is a Normal Group or Spare Group that
Contains one or more Continue Mark Pointers
and /or one or more Unused Records

Figure 73 - Second Flag Byte for Type C

Bits bl and b2 of the second Flag Byte shall specify the number of bytes in the Separator 1 Count.
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Bits b3 and b4 of the second Flag Byte shall specify the number of bytes in the Separator 2 Count.
Bits b5 and b6 of the second Flag Byte shall specify the number of bytes in the Separator 3 Count.
Bits b7 and b8 of the second Flag Byte shall specify the status and/or the location of the group:

— if set to 00, the group is a Normal Group or a Spare Group in the Partition Data;

— if set to 01, the group is an Amble Group;

— if set to 10, the group is a Normal Group or an Amble Group in the Part

— if set to 11, the—group—is—a—Nors : a—Spare—Group—
Continue Mark®Pointers and/or one or more Unused Records.

ition Reference.

oap d v o 1Ot O 3P -

15.3.3 Partition

The Partition Pogtamble sha]lconsist of zero or more Amble Groups.

Postamble

15.3.4 Partition Data

The Partition Da

Spare Groups and Amble Groups.

In order to facilifate update-in-place, the overwrite of a file or set of records in a sequential file structure
marks are define
used to indicate the start of data which has been continued from a non-contiguous record within the current
different group,
Mark Pointer is
in a Spare Grou
first unused reco
Pointer are used ftogether to allow a unit of data to replace an older’unit of data that is of smaller size.

15.3.4.1 Data Groups

BRC Or more

a shall contain usér-data. Within the Partition Data there are three types of groups: Dala Groups,

| two other
d. These are the Continuation Mark and the Continuation Mark Pointer. The Continuatign Mark is

group or a

ind to indicate the end of information‘contained in the previous contiguous record. The Cqgntinuation
ised to indicate that the current set of récords is continued following the Continuation Mafk (usually
) referred to by this Continuation Mark Pointer. The continuation of the set of records ¢nds at the
d or mark (a Separator or a Continuation Mark). The Continuation Mark and the Continugtion Mark

Data Groups shall be Normal Groups which contain the user data written in/the Partition Data. The contengts of Data

Groups affect th¢ running counts in Pack Items No. 4 and No. 7.

15.3.4.2 Amble|Groups

This Internationgl Standard does not limit the number and the position of Amble Groups in-a.Partition Data

15.3.4.3 Spare GGroups

The contents of $pare Groups do not affect the running counts in Pack Items No. 4 and No. 7.

15.3.4.4 Last Greup-of-the Partition-Data

The last group of the Partition Data can be a Data Group, an Amble Group or a Spare Group.
If the group is written in Group Format 0, it shall be followed by at least 1 Extended Trailing Gap Frame.

If the group is written in Group Format 1, it shall be followed by at least 2 Extended Trailing Gap Frames.

15.3.5 End of Partition (EOP)

An EOP (End of Partition) area shall consist of an Amble Group that either has at least three Leading Gap Frames or

is preceded by at least three Extended Leading Gap Frames. This Amble Group shall be placed after the la

st group of

the Partition Data. The Group Number of this group shall be equal to the Group Number of the last group of Partition

Data augmented by 1.

An EOP indicates the end of Partition Data.
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The Partition Initialization Count of the EOP shall be set to "i-1" where "i" is the Partition Initialization Count of the
groups before EOP in the current partition.

15.3.6 Unused Area

An Unused Area can be continued from an EOP. It consists of groups or frames and is not assumed to contain
recorded information. The Unused Area sets aside room for appending to the Partition Data Area. The next partition
is continued from the end of an Unused Area or EOP.

ion Count of the

groups of the Partition Data.

In the Pack|Items’of the Unused Area only the following data must always be valid:

— Bytes No. 1 and Np! 8 in all Pack Items

— Absolute Frame Number in Pack Item No. 1

— Initialization Count in Pack Item No. 2

— Partition Number in Pack Tt€m No. 3

— Partition Initialization Count in Pack Item No. 3.

154 EO

The EOI (End of Information) shall indicdt€)the end of the formatted part of the tape, and may be|followed by an
unformatteq part. An EOI shall consist on an Amble Group placed after the last partition or after thg unused area of
the last parfition on the tape.

In all areas [from the first group of Load/unload Area dp.to the EOI Group, excluding the EOI Group, pvery group and
frame shall|have the same Initialization Count.

The Initialigation Count of EOI shall be set to "i-1", where "i" i§'an Initialization Count of groups before EOI.

The Initialigation Count of groups after EOI shall be different from.that of the groups and frames in| the area before
EOL

15.5 Repeated Groups

In Group Format 1, a Normal Group may be repeated any number of times. If, within the same partition, two or more
groups have the same Group Number, the group with the lower Absolute Frame Numbers shall be thg original group
and the other copies of it.

In the Group Entry List there shall be only one single entry for all occurrences of the group:

If between any two occurrences of a group there exist 1 to 45 frames associated with, or being part of| a group having
a different Group Number from that of the repeated group, then these frames are Invalid Frames and fecorded as such
in the Group Entry List.

15.6 Repeated Frames within a Normal Group

In Group Format 1, within a Normal Group a frame can be repeated. The maximum number of Intermediate Frames
between a frame and its copy shall be 44 frames. If within the same group two frames have the same Frame Number,
the frame with the lower Absolute Frame Number shall be the original frame and the other the copy of it.

The sequence consisting of the original frame, the Intermediate Frames (up to 44) and the copy of the original frame
can be repeated any number of times.

If between any two occurrences of a frame there exist 1 to 44 frames having a Group Number different from that of
the repeated frame, then these frames are Invalid Frames and recorded as such in the Group Entry List.
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15.7 Relocation of Defective Groups

If a Good Group written in Group Format 0 is declared defective, its content shall be relocated into a Spare Group.
The criteria according to which a Good Group is declared defective are application-dependent and, thus, not specified
by this International Standard.

The Group Status field in the Main ID and in the Group ID of the Defective Group shall identify it as a Defective
Group and its New Group Number shall contain the Group Number of the Used Spare Group into which its content
has been transferred. To ensure readability of the New Group Number in the Defective Group, it shall be written
repeatedly in the User Data Area of the Defective Group. The MSB of the New Group Number shall be wilitten at all
even byte positidns and LSB at all odd byte positions.

The Used Spare Group 'shall contain the User Data for the original Good Group found defective. The Syst¢m Data of
the Used Spare Group shall-be changed to contain the System Data of the original Good Group with the following
exceptions in the Group ID List:

— the Group S(Ttus shall be changed, to Used Spare Group,
— the New Group Number shall be changed to the Second Group Number of the original group.

The Group Number, the Second Group Number and the Not Normal Group Flag of the Used Spare Group, as well as
its Pack Items shall remain unchanged.

The Group Statys and the New Group Number(s) of the Defective Group and of the Used Spare Grouyp shall be
recorded in the Group Entry List, except in the case’0f-a Master Reference Group.

15.8 Appending

In Group Format 0, a group can be appended after any other/group in the Partition Data. Once a group has been
appended, any data which was previously written further down“thé current partition becomes logically ifaccessible
and shall be marked as Unused Area.

In Group Format 1, a new group can only be appended to the end of the current Partition Data.

In either Group [Format, when appending to the end of the Partition Data, th€¢@ld EOP is overwritten with the new
data and a new BOP is written after the new data.

A group can be written after any other group on the tape.

Data may be appended to the tape by either the seamless or non-seamless methods. An” append operatipn may be
described as seamless only if the appended tracks are placed as if they were written in a continuous sequence. No
tracks are partially overwritten to a point of being un-readable nor are any gaps left between tracks. The dgive's servo
system will not| therefore, encounter a discontinuity between the existing tracks and the appended tracks during
reading. To achigve a seamless append, the tolerances described in figure 75 and the rules in 15.8.1.1-shal| apply. To
achieve a non-seamless append the rules in 15.8.1.2 shall apply.

The frames up to and including frame A in figures 74 to 76 contain information which is to be retained. Frame A
shall be the last Data Frame of the group, as identified by the final occurrence of the frame with the corresponding
Frame Number. When information is appended, the append starts with Extended Gap Frames at frame B and the
information at frame C.

15.8.1 Seamless appending

15.8.1.1 Rules for seamless appending

Rule 1. Exactly 1 frame shall exist between frame A and frame B, i.e. if frame A has an Absolute Frame Number of
n, then frame B has an Absolute Frame Number of n+2.
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Rule 2. The frame written between frames A and B shall be contiguous with frame A, i.e. no unrecorded space
between A and B is permitted, nor is any discontinuity or repetition of Absolute Frame Number, nor is any physical
discontinuity or seam. This frame shall be a Gap Frame. This frame shall not be a frame of an EOP or an EOI Group.

Rule 3. A minimum of 2 frames shall exist between frames B and C, i.e. if frame B has an Absolute Frame Number
of n+2, then frame C shall have an Absolute Frame Number of n+5 minimum. No unrecorded space, physical
discontinuity or seam or Absolute Frame Number discontinuity or repetition is allowed between frames B and C.

1 frame m+1 Frames

\ \le

Absolute Frame - n w4+ 2 n+4+m
Number

Figure 74 - Seamless appending rules

15.8.1.2 Tolerances for seamless appending

The positiop of the first track of frame B (AFN = n+2), as measured along the length of the tape at th¢ point shown in
figure 74, 1hall be at a distance of x = 244,5 pm £ 40,0 pm from the first track ‘of the frame with AFN = n+1. This
tolerance shall be met for contiguous location under continuous operation as well as for’seamless appgnding.
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15.8.2 Non-sea

15.8.2.1 Rules

Rule 1. A mini
Absolute Frame

1993 (E)
Frame A Frame Frame B
AFN=n AFN=n+1 AFN=n+2
\ \ AN

A\\

1,901mm

A

Tape Reference Edge X

Figure 75 - Tolerance for seamless appending

less appending

r non-seamless appending

um of 1 and a maximum of 2 frames shall exist bétween frame A and frame B, i.e. if framg A has an
Number of n, then frame B has an Absolute Frame Number of n+2 minimum and n+3 maxipum.

Rule 2. The space between frame A and frame B shall be occupied by a set of frames, i.e. no unrecofded space

between frames

A and B is permitted. These frames shall not be a frame of an EOP or an EOI Group.

Rule 3. A minimjum of 29 frames shall exist between frames B and C, i.e. if frame/B has an Absolute Frame Number
of n, then framE C shall have an Absolute Frame Number of n+30 minimum</No unrecorded spacg¢, physical
r

discontinuity o

100

eam or Absolute Frame Number discontinuity or repetition is allowed'bétween frames B apd C.
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15.9  Overwrite (figure 77
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15.9.1 Overlapped track width

The track width in portions of the track where the following track overlaps the current track shall be as specified in
11.1.3.

15.9.2 Non-overlapped track width

The track width in portions of the track where the following track does not overlap the current track shall be between
15,81 pm and 22,74 pm.

15.9.3 Rules for| overwrite

Rule 1. The ovegwrite”shall start either within the Extended Leading Gap Frame, if present, or within the Leading
Gap Frames. Thq latest poifit at which the overwrite may start is the negative azimuth track of the Leading Gap
Frame with Framg Number -1,

Rule 2. All blocks of the Main Zone of at least 58 consecutive tracks shall be overwritten, whereby no ATF Block
shall be erased.

Rule 3. The overwrite shall end with either, track of the Trailing Gap Frame or any of the Extended Trailing Gap
Frames, if present.
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