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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC partcipate in the development of International Standards through technical committees estab
by the respectiye organization to deal with particular fields of technical activity. ISO and IEC)téchnical
committees collpborate in fields of mutual interest. Other international organizations, governmental and non-
governmental, i liaison with ISO and IEC, also take part in the work.

ished

In the field of information technology, ISO and IEC have established a joint technical\committee, ISQ/IEC

JTC1. Draft Intd

for voting. Publ
casting a vote.

International Stg
Standard ECMA

ISO/IEC JTC1, Information technology, in parallel with its approval by national bodies of ISO and IEC.

Annexes A,D to

information only.

Patents

During the prep:
the standard mig

H and K form an integral part of this International Standard. Annexes B, C, J, L to N a

rnational Standards adopted by the joint technical committee are circlilated to national Hodies
cation as an International Standard requires approval by at least 75.% of the national bodies

ndard ISO/IEC 11557 was prepared by the European Computer Manufacturers Associatig¢n (as
-150) and was adopted, under a special "fast-track proeedure”, by Joint Technical Comrittee

re for

pration of the ECMA standard, information was gathered on patents upon which application of
ht depend. Relevant patents were identified as belonging to Hewlett Packard Limited and the

Sony Corporatign. However, neither ECMA »nor ISO/IEC can give authoritative or comprehensive infornjation

about evidence,

granted under re

Hewlett-Hackard Limited
Computer| Peripherals,Bristol

Filton Ro

d

Stoke Gifford
Bristol B$12,6QZ
United Kingdom

validity or scope of patent and like rights. The patent holders have stated that licences wjill be
asonable and non-discriminatory terms. Communications on this subject should be addressed to

Sony Corporation
Licensing and Trademark Division

6-7-35 Ki

tashinagawa

Shinagawa-ku

Tokyo 14
Japan
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Introduction

ISO/IEC 11557:1992 (E)

This International Standard ISO/IEC 11557 incorporates all the specifications of ISO/IEC 10777, together with

PR e

exiensions and modifications which specify the addiiionai features of the DDS-DC recorded format. The
specifications of the tape, cartridge, recorded signal, recording method and most of the recorded format are

identical with those in ISO/IEC 10777.

This I
thickngss of 13 um. For type B, the magnetic tape has a nominal thickness of 9 pm
It is not intended that this International Stan rep} SO/{EC 10777. Cartridg

to ISQ/IEC 10777 may, in addition, conform
featur¢s herein which are not in ISO/IEC 10777.
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NDARD ISO/IEC 11557:1992 (E)

Information technology - 3,81 mm wide magnetic tape cartridge for
information interchange - Helical scan recording - DDS-DC format using
60 m and 90 m Iength tapes

Section 1 - General

i Scope

This [International Standard specifies the physical and magnetic characteristics of a 3,81 mrJl wide magnetic
tape cartridge to enable interchangeability of such cartridges. It also specifies the quality |of the recorded
signaf, the recording method and the recorded format, thereby allowing data interchange bdtween drives by
means of such magnetic tape cartridges.

______ el Qi A1

This |International Standard specifies iwo types of cariridge which, for tiie_purpose of this Internationai
Standard, are referred to as Type A and Type B.

For Tlype A, the magnetic tape is nominally 13 um thick and has a length of up to 60,5 m.
For Tlype B, the magnetic tape is nominally 9 pm thick and has a length of up to 92,0 m.

The fecorded format, known as Digital Data Storage - Data ,Compression (DDS-DC), includes all the features
of th¢ DDS recorded format specified in ISO/IEC 10777, with additional features which support the recording
of dafa which has been processed, by the generating systém, after receipt from the host and prior to recording.
Such features are intended for, but are not limited to, the support of one or more data compressjon Algorithms.

Inforfnation interchange between systems by means of this International Standard also requifes the use, at a
minirl?um, of a labelling and file structure, an\interchange code and a Processing Algorithm which are agreed
upon |by the interchange parties. It is not within the scope of this International Standard to spegify the labelling
and f]le structure, the interchange code-or the Processing Algorithm.

2 Normative references

The following standards contain’ provisions which, through reference in this text, constitute provisions of this
Interpational Standard. At.the time of publication, the editions indicated were valid. All standards are subject
to reyision, and parties'\to’ agreements based on this International Standards are encouraged t¢ investigate the
possipility of applying’the most recent editions of the standards indicated below. Members pf IEC and ISO
mainfain registers.of currently valid International Standards.

ISO/R 527:1966, Plastics - Determination of tensile properties.

ISO 1302:.72) , Technical Drawings - Method of indicating surface texture on drawings.

ISO/IEC 10777:1991, Information technology - 3,81 mm wide magnetic tape cartridge for information
interchange - Helical scan recording - DDS format.

ISO/IEC 11576:...1, 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.

1) To be published.

2) Currently under revision.
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mance

Magnetic tape cartridge

A tape cartridge shall be in conformance with this International Standard if it meets all the mandatory
requirements specified herein for either Type A or Type B. The tape requirements shall be satisfied throughout

the extent of the

tape.

In particular, in order to be in conformance with this International Standard, a recorded tape shall contain at
least one recorded Entity.

For each recordgd Entity the Algorithm used for Processing the data therein shall have been registered an
registration idenfification shall be included, when appropriate, in Byte No. 3 of the Entity Header.

A recorded tape shall be either a Single Data Space Tape or a Partitioned Tape.

3.2

A system gener
International Stg
Standard, and if
able to record ur

Genera

A claim of conf(

the performir

the recording

the generatio

In addition a cla

process data
the Algorith
whether Typ

3.3 Receivin

A system receiv
this Internationa
Standard. In parf

ing system

I

ing a magnetic tape cartridge for interchange shall be entitled to claifn_conformance wit
ndard if all recordings on the tape meet the mandatory requirements of this Interna
either or both methods of appending and overwriting are implemented. In particular it sh
processed data, and processed data within entities.

g of a Read-After-Write check and the recording ofany necessary repeated frames;
of multiple representations of the same Basic Group;
h of ECC3 Frames.

m of conformance shall state

received from the host prior to collecting the data into Basic Groups, and
m registration identification number(s) of the implemented Algorithm(s);

e A cartridges or Type.B cartridges or both are supported.

g system

ng a magnetic tape cartridge for interchange shall be entitled to claim full conformance
Standard if it is able to handle any recording made on the tape according to this Internat
icular it shall

d the

h this
ional
hll be

rmance shall state which of the following optional features are implemented and which aze not

whether or ot one, or more, registered Algorithm(s) are implemented within the system and are able to

with
ional

be able to r

pcognize repeated frames and to make available to the host, data and Separator Marks

from

only one of these frames;

data and Separator Marks from only one of these representations;

in a process

of error correction;

be able to update the System Log(s) if the Write-inhibit Hole state so permits;

registration number available to the host;

be able to m

ake processed data available to the host.

be able to recognize multiple representations of the same Basic Group, and to make available to the host,

be able to recognize an ECC3 frame, and ignore it if the system is not capable of using ECC3 check bytes

be able to recognize processed data within an entity, identify the Algorithm used, and make the Algorithm
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In addition a claim of conformance shall state

- whether or not the system is capable of using ECC3 check bytes in a process of error correction;

- whether or not one or more Reprocessing Algorithm(s) are implemented within the system, and are able to
be applied to Processed Data prior to making such data available to the host;

- the Algorithm registration number(s) of the Processing Algorithm(s) for which a complementary
Reprocessing Algorithm is implemented, and

- whether Type A cartridges or Type B cartridges or both are supported.

4

For t

defin

4.1

4.2

4.3
4.4
4.5

4.6

4.7

4.8
4.9
4.10
4.11

4.12

4.13

4.14

4.15

4.16

Definitions

tions apply.
Absolute Frame Number (AFN): A sequence number, encoded in the frame.

Access Point: A point, at the start of a Processed Record Sequence, at which the

he purpose of this International Standard, the definitions given in ISO/IEC 10777 and the following

presentation of

Codewords to a Reprocessing Algorithm is required to start, regardless of whether the data of interest

in a retrieval operation starts at that point or at a subsequent-point.
algorithm: A set of rules for transforming the logical/representation of data.

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

Area ID: An identifier defining the area of the tape and specifying the types of frame written.

Average Signal Amplitude: The average peak-to-peak value of the output signal from
the fundamental frequency of the-specified physical recording density over a minimu
track, exclusive of missing pulses:

the read head at
m of 7,8 mm of

azimuth: The angular deyiation, in degrees, minutes and seconds of arc, made by the mean flux

transition line with the(line normal to the centreline of the recorded track.

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

byte: An ordered set of bits acted upon as a unit.
cartridge: A case containing magnetic tape stored on twin hubs.

Channel Bit: A bit after 8-10 transformation.

is variable, and is not defined by this Standard.

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

—CuodewordTA-word whitir s generated-bya ProcessimgAlgoritimr—Themumber-of bits in a Codeword

Early Warning Point (EWP): A point along the length of the tape at which warning is given of the

approach, in the forward direction of tape motion, of the partition boundary or of the
Tape.

Physical End of

End of Data (EOD): The point on the tape at the end of the group which contains the last user data.

Entity: A unit of recorded data, comprising a Processed Record Sequence preceded by housekeeping

information.
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4.17

4.18

4.19

4.20

4.21

4.22

4.23

4.24

4.25

4.26

4.27

4.28
4.29

4.30

4.31

4.32

4.33

Error Correcting Code (ECC): A mathematical computation yielding check bytes used for the
detection and correction of errors.

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

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

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

Housekpeping Frame: A frame which contains no user data and which is identified as such ILy the
values ip the data fields therein.

Logical| Beginning of Tape (LBOT): The point along the length of the tape where &-recording of data
for integchange commences.

magnetjc tape: A tape which will accept and retain the magnetic signals intended for input, outppt and
storage purposes on computers and associated equipment.

Master|Standard Amplitude Calibration Tape: A pre-recorded ‘tape on which the standard signal
amplitufles have been recorded in the tracks of positive azimuth;,23,0 pm wide, at nominal track |pitch,
on an a.c.-erased tape.

NOTES
1 The tage includes recordings made at 83,4 ftpmm, 333,6 ftpmm,'500,4 ftpmm, 1 001 ftpmm and 1 501 ftpmm.
2 The Mgster Standard Amplitude Calibration Tape has-been established by Sony Corporation.

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 Sony Corporation.

Optimym Recording Field: In the plot of Average Signal Amplitude against the recording field [at the
physica] recording density of 3 002 ftpmm, the field that causes the maximum Average Pignal
Amplityde.

Partition boundary: The point along the length of a magnetic tape at which Partition 1 ends and
Partitiopn 0-commences.

Physical Beginning of Tape (PBOT): The point where the leader tape is joined to the magnetic tape.
Physical End of Tape (PEOT): The point where the trailer tape is joined to the magnetic tape.

physical recording density: The number of recorded flux transitions per unit length of track, expressed
in flux transitions per millimetre (ftpmm).

pre-recording condition: The recording levels above which a tape intended for interchange shall not
previously have been recorded.

processing: The use of an Algorithm to transform host data into Codewords.

processed data: A sequence of Codewords which results from the application of processing to data.
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4.34

4.35

4.36
4.37
4.38

4.39

4.40

441

4.42

4.43

4.44

4.45

4.46
4.47

4.48

5
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Processed Record: A sequence of Codewords which results from the application of processing to an

Unprocessed Record.

Processed Record Sequence: A sequence of one or more Processed Records which starts on an 8-bit

boundary and ends on a subsequent 8-bit boundary.

Record: Related data treated as a unit of information.

Reference Recording Field: The Optimum Recording Field of the Master Standard Reference Tape.

Secondary Standard Amplitude Calibration Tape: A tape pre-recorded as défined
Standard Amplitude Calibration Tape; the outputs are known and stated in relation
Master Standard Amplitude Calibration Tape.

NOTE 4 - Secondary Standard Amplitude Calibration Tapes can be ordered from Sony *Corporation, Aud
Department, Component Marketing Group, 4-10-18, Takanawa, Minato-ku, Tokyor 108, Japan, under Part

until the year 2000. It is intended that these be used for calibrating tertiary reference tapes for use in routine c

 the host.

for the Master
to those of the

io Device Business
Number TY-7000G

hlibration.

Secondary Standard Reference Tape: A tape the performance of which is knowh and stated in

relation to that of the Master Standard Reference Tape.

NOTE 5 - Secondary Standard Reference Tapes can be ordéréd“from Sony Corporation, Major Customer
Products Group, 6-7-35, Kitashinagawa, Shinagawa-ku, Tokyo 141, Japan, under Part Number RSD 1079 unti

intended that these be used for calibrating tertiary reference tapes for use in routine calibration.
Separator Mark: A record containing no-user data, which is used to separate data.

Standard Reference Amplitude: The Average Signal Amplitude from the tracks of pos|
the Master Standard Amplitude Calibration Tape at a specified physical recording densi

Division, Magnetic
the year 2000. It is

itive azimuth of
y.

Tape Reference Edge: Tiie-bottom edge of the tape when viewing the recording side df the tape, with

the PEOT to the observer's right.
Test Recording Current: The current that produces the Reference Recording Field.

track: A diagonally positioned area on the tape along which a series of magnetic
recorded.

Unprocessed Data: Data which has not been subjected to processing.

bignals may be

Virtual End of Tape (VEOT): The point along the length of the magnetic tape wi
which defines the end of the part of Partition 1 which is usable for recording data for interchange.

Environment and safety

bytes.

thin Partition 1

Unless otherwise stated, the conditions specified below refer to the ambient conditions of the air immediately
surrounding the cartridge.

5.1

Testing environment

Unless otherwise stated tests and measurements made on the tape cartridge to check the requirements of this
International Standard shall be carried out under the following conditions:
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temperature :23°Ct2°C
relative humidity :40 % to 60 %
conditioning period

before testing :24h

5.2 Operating environment

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

temperature :5°Cto45 °C
relative humidity 120 % to 80 %
wet bulb temperpture  : 26 °C max.

There shall be np deposit of moisture on or in the cartridge.

Conditioning before operating:

If a cartridge hds been exposed during storage and/or transportation to a condition’Outside the above v

hlues,

before use the cartridge shall be conditioned in the operating environment for a time at least equal to the fleriod

during which it ]n
T

NOTE 6 - Rapid va

as been out of the operating environment, up to a maximum of24 h.

ations of temperature should be avoided.

5.3 Storage lenvironment

For long-term or
temperature
relative humidity

wet bulb tempera

archival storage of cartridges the following conditions shall be observed:
:5°Cto32°C
120 % to 60 %

ture  : 26 °C max.

The stray magnetic field at any point on thetape shall not exceed 4 000 A/m. There shall be no depopit of

moisture on or in

the cartridge.

5.4 Transpdrtation

Recommended ljmits for the environment to which a cartridge may be subjected during transportation, anld the

precautions to b¢

5.5 Safety

taken to minimize the possibility of damage, are provided in annex J.

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

5.6 Flammability

The cartridge and its components shall be made from materials, which if ignited from a match flame, do not
continue to burn in a still carbon dioxide atmosphere.

Section 2 - Re
6 Dimens

6.1 General

quirements for the case

ional and mechanical characteristics of the case

The case of the cartridge shall comprise

- an upper half,
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- alower half,
- a slider movably mounted on the lower half,
- alid pivotally 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 top.

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

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

Figurd 9 shows the left side with the lid in open position.

Figurel 10 shows the bottom side with the lid and the sliderin‘closed position.

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

Figurqg 12 is a view from the top of the inside of theslower half with the upper half rempved.

Figurg 13 is a view of the bottom half with the)lid and the slider in open position.

Figurq 14 is a view of the left side with:thelid and the slider in open position.

Figurq 15 is a top view of a hub.

Figurq 16 is a side view of a hub with partial cross-section.

Figurq 17 is a partial cross-section through a hub and both halves of the case showing the interface
with the driye spindle.

Figurd 18 shows atva larger scale the lid in the open position.

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

Figurgs 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 “Overaitdimensions(figures6and7

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

L;=73,0mm 0,3 mm

L, =54,0mm £ 0,3 mm

Ly=10,5mm £ 0,2 mm

The edges formed by the rear side and the left and right sides shall be rounded off with a radius
R; =1,5 mm max.

The two edges of the lid shall be rounded off with a radius

R, = 0,5 mm max.
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6.3

Loading grip (figure 6)

The top side shall have a loading grip for loading and positioning the cartridge into the drive. The position and
dimensions of the loading grip shall be

L,=255mm*0,3 mm

L =10 mm min.

Lg=50mmzt

0,2 mm

L, =2,0 mm min.

The depth of ﬂje loading grip below the surface of the top side shall be

+0,2
0,5 mm 0.0
6.4 Holdin

The two areas
inserted in the

Lg=6,0 mm £{0,1 mm
Ly=5,0mm £{0,1 mm
6.5 Notches of the lid (figures 5 and 8)

The lid shall h{

The first pair ¢

mechanism of the slider. The positions and dimensions.of these notches shall be

L,p=0,4 mm n

Ly, =3,0mm n
L, =12mm {4

the closed to t

The second pa:L

Ly;=3,0mm

L4 =09 mm g

mm

g areas (figure 6)

shown shaded in figure 6 shall be the areas along which the cartridge ‘shall be held dowr
rive. Their positions and dimensions shall be

ve two pairs of notches.

f notches, the slider lock release notches,‘allows elements of the drive to release the 1

nax.

hin,

0,1 mm
+ 0,2 mm

of notches, thesslider movement notches, allows elements of the drive to move the slide
open position.(see also 6.8.1). The positions and dimensions of these notches shall be

nin.

nin.

Lis=7,5mm

0:'mm

L,¢=36,00mm £ 0,15 mm

6.6

Lid dimensions (figures 6 to 8)

The lid is shown in the closed position in figures 6 and 7. Its dimensions shall be

L;=12mmzt0,1 mm

Lg=68mmz 0,4 mm

Liy=11mmz=0,1 mm

Lyy=2,0mm 10,1 mm

Ly;=6,4mm*0,2mm

8

when

bcking

r from
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Ly, =1,5mm % 0,1 mm
Ry =6,8 mm % 0,4 mm
The lid shall have a chamfer of 45° by
Ly;=15mm 0,1 mm

There shall be a dimensional relationship between the height L,, shown in figure 7, which includes the slider
and the upper half, and the height L, of the lid. When a vertical force of 1 N is exerted on the upper half the
following condition shall be met.

=105 mm-+02-mm
Lyg =165 9;

Lys S{Los

Wher no force is exerted

L,, =10,9 mm max.

In figure 8 the lid is shown in the open position. The distance from the front edge of the lid|to the rear side
shall pe

Ly =|55,5mm + 0,3 mm.

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

Meanf for the optical detection of the beginning and end oftape shall be provided. These shall consist of a pair
of windows on the left and right sides of the case (see also figure 18). The design of these winlows allows this
detection for two different drive designs:

light enters the case through the upper windows, falls on a prism (see section A-A) mounted|inside the case,
which reflects this light so that it goes through the tape and falls on the detector through th¢ lower window;
th¢ light transmittance of the prism shall be greater than 50% of that of a reference prism when measured as
specified in annex A,

- ei%her a light source and a detector are providéd in the drive on each side of the cartridge, in which case the

- or] the light of a light source,within the drive passes through the tape from inside the ca tridge and falls
thiough the lower windows onto the detectors placed on each side of the case.

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

L,7 =(6,20 mm £0;10 mm
Lyg =[7,65 mm-1 0,10 mm

Lyg =[1,50 mm +,9L2,9 mm
[§)

’

Lyp=3,9mmt 0,1 mm
Ly;=1,8mm % 0,1 mm
Ly;=7,0mm 0,2 mm
L33 = 2,5 mm min.

Dimension L,, specifies the position of the rear edge of the windows relative to Reference Plane Y. Dimension
L;5 shall be measured relative to this rear edge.
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6.8 Bottom side (figures 10 and 11)

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

The dimension Ly, of the bottom half, L;5 of the slider and L,¢ of the lid shall satisfy the following conditions
L;;=73,0mm % 0,3 mm
Lys <Ly,

Lyg < Ly,

6.8.1 Locking/mechanism of the slider

The cartridge shpll have a locking mechanism for the slider which locks it in the closed and .open’ posifions.
The design of tHis mechanism is not specified by this International Standard, except for thedifferent fprces
acting on the slider, and for its detent.

The slider shall pe spring-loaded by a spring holding it in the closed position when it.i§ unlocked. The force
required to operdte the slider shall not exceed 2 N.

The slider shall |have two grooves with an opening at each end. The detent.6f)the locking mechanism [shall
protrude through|these openings so as to hold the slider in both open and clpSed positions. The detent shown in
cross-section C-( is only an example of implementation.

The grooves are jparallel to Reference Plane Z and aligned with theSslider lock release notches of the lid| The
positions and dimensions of the grooves and of the openings for the'detent of the locking mechanism whep the
slider is in the clpsed position shall be

Ly;=12mm % (,1 mm
L3g=10,0 mm %/0,1 mm

+ 0,5
0,0

L4y = 3,0 mm mip.

Lyp=2,0mm mm

Ly = 1,5 mm mip.
Ly =0,8mm % (,1 mm

0,5

0.1 mm

Ly;=0.8 mm

A =45° min.

Lys=0,65mm 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 Lo, Ly, L4y 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.

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

10
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d, =10,0 mm % 0,2 mm

d, = 12,0 mm max.

6.8.3 Recognition, sub-datums, and write-inhibit holes

The bottom half shall have a number of holes on an edge at its rear. This edge shall be defined by
L4 =45,2mm 0,2 mm

Ly7 =49,2 mm £ 0,2 mm

The cen
X of

eference Plane

Lyg=472mm % 0,2 mm

6.8.3.1 Recognition Holes

There |shall be four Recognition Holes numbered from 1 to 4 as shown jn figure 10. Theif positions and
dimengions shall be

dy =2,5mm 0,1 mm
Lyg=1,0mm*0,1 mm
Lsy=56,0 mm + 0,3 mm
Ly =4,0mm % 0,1 mm
Lgp=1,0mm x 0,1 mm
Lsy = 3,0 mm min.

All Rgcognition Holes shall have the crossesgction shown in cross-section F-F in figure 11 fpr Recognition
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 plyg punched out. These plugs.shall withstand an applied force of 0,5 N max. without being punched out.

This International Standard préscribes the following states of these holes:
Recoghition Holes No. 1(and No. 3 shall be closed

Recogpition Hole No»2 shall be closed for Type A cartridges
Recogpition Hole, No. 2 shall be open for Type B cartridges

Recoghpition Hole No. 4 may be open or closed

Other combinations of the states 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 =2,5mmx0,1 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.
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

11
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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 the Write-inhibit Hole to be opened and closed. If present, this
element shall be such that the state of Write-inhibit Hole is visible (see figure 3 as an example). Such an ele-
ment shall be neither broken nor moved by a force smaller than 0,5 N.

Regardless of whether a plug or a movable element is used to select the open and closed states of the Write-
inhibit Hole, the following dimensions from cross-section F-F shall define the closed and open states,
respectively.

L52=1,0 mm 40,1 mm

Ls3 = 3,0 mm min.

6.8.3.3 Sub-dafum holes

These holes are used to position the cartridge in the drive. Their position and dimensions'shall be as follgws.

- 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 10,2 mm

+0,1
Lss=3,5mm 0,0 MM
_ + 0,05
Lgsg = 2,50 pm - 0,00 mm

- The position and dimensions of the other Sub-datum Hole shall be

+ 0,05 mm
-0,00

d¢ = 1,0 mm min.

ds =2,50 mm

Ls;=5,5mm £ 0,1 mm

Lgg = 2,0 mm min.

Lsg = 1,2 mm min,
The edge of bogth Sub-datum.Holes shall have a chamfer of
0,2 mm + 0,1 mm.

6.8.4 Datum| holes

The lower hal -
elongated form, the other is circular. Cross-section D-D shown for the latter also applies to the former. Their
positions and dimensions shall be

+ 0,05
Lg, = 2,80 mm - 0,00 mm
+0,1
Lgp=35mm 0,0 ™M

L¢3 = 3,0 mm min.

12
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~ +0,05
ni _0’00 mm

The upper edge of both Datum Holes shall have a chamfer of 0,2 mm + 0,1 mm.

] " an
a7 = 4£,0U

6.8.5 Access room for tape guides

When the cartridge is inserted into the drive, tape guides in the drive pull out the tape toward the heads of the
drive. The shape and dimensions of the access room provided by the cartridge for these tape guides shall be
(see also 6.8.7.5):

Lggq = 5,1 MM Max.

Lgs =5,6 mm min.

Lgg ={11,0 mm max.

+0,7
Lg;=(7,0mm 00 ™m
Lgg =|6,7 mm min.
a =H45°1°
Lgo =|47,9 mm min.

+ 0,00
L;5=(3,30 mm 015 ™m

6.8.6| Holes for accessing the hubs

The lpwer half has two holes through which the spindles of the drive can access the hubs whep the slider is in
the open position. The positions and dimensions:6f these holes shall be

dg =9,0 mm % 0,1 mm
L4, =(29,00 mm £ 0,15 mm
L,, =|10,5 mm % 0,1 mm
L;3=/30,0 mm  0,i mm

6.8.7( Internal structure of the lower half (figure 12)

In figure 12 the different elements of the inside of the lower half are shown. There shaIl be a locking
mechanism for the hubs 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 fighire 12. Locking
and uplocking 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 diameter of the tape wound on a hub shall be

dg = 36,5 mm max.

6.8.7.2 Tape wind

The magnetic surface of the tape shall face outwards.

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).

13
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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 pass through the centres of the Datum Holes. The positions and dimensions of these guide posts
shall be

- their positions are determined by those of the centres of the Datum Holes,
- their cross-section shall be circular with a radius

R4=3,0mm % 0,1 mm

over an anglg of 180° in clockwise sense starting at angle
p =45°z°

- their cross-segtion over the other half of 180° is not specified by this International Standard;

6.8.7.5 Position|of the tape in the case (view A)

When the tape rjins from one guide post to the other it shall remain between two planss paraliel io Refefence
Plane Z. The disfance of these planes to Reference Plane Z shali be

Ly, = 1,4 mm min.
L;5=6,4 mm max.

The design centip for the position of the tape centreline is
L,s =39 mm
The height of th¢ access room specified in 6.8.5 for the tapeuides shall be

+ 0,6

Ly7=8,0mm L 0.0

mm

6.8.7.6 Tape path zone

When the cartridge is inserted into the drive, ihe tape is pulled outside the case by tape guides as mentjoned
above. It is then|no longer in contact with the guide posts. The tape path zone of the case is the zone in Which
the tape must be|able to move freely This zone is defined by

Lig=55mmz=),1mm
L, =56,5 mm % 0,3 mm

Lgo=8,0mmt),2 mm

6.8.8 Light pdth.(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 onto 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 dimensions of the lower window are specified by L, and L4, (see figure 9). The dimensions
Lg, = 1,5 mm max.
Lgy = 5,0 mm min.

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

14
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6.8.9 Support Areas (figure 13)

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 Support 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 Standard does not specify requirements.

- Area C' shall be defined by

I J—1ynmm+n’l mm

L4y, =49,0 mm £ 0,3 mm

6.8.1) Datum Areas (figure 13)

Therg shall be two annular Datum Surfaces A and B and one circular such surfacé C. All thnee Datum Areas
shall [lie in Reference Plane Z. Their position and dimensions shall be

- Datum Area A shall be centred on the intersection of Reference Planes(X, Y and Z, its inn¢r diameter shall
bg d; (see 6.8.4 and figure 11), its outer diameter shall be

djp=5,0mmx 0,1 mm

- Dptum Area B shall be centred on the intersection of Reférence Planes X and Z at a distan¢e L, (see 6.8.4
and figure 11) from the centre of Datum Area A. Its\inner dimensions shall be Ly, and L,, its outer
dipmeter shall be d ;.

- Datum Area C shall be centred on a point defined by
Lds=42,0 mm % 0,3 mm
Ldg = 25,5 mm 0,3 mm

Its digmeter shall be d,,.

6.8.1f Relationship between(Support and Datum Areas and Reference Plane Z (figure 14)
Support Area A' shall be coplanar with Datum Area A within 0,1 mm.

Suppgrt Area B' shall/be-eoplanar with Datum Area B within 0,1 mm.
Support Area C' shall be parallel to Reference Plane Z within 0,1 mm. It shall be at a distance
Lg7 ={1,10 mm_% 0,05 mm

from Reference Plane Z.

6.9 Hubs (figures 15 and 16)

The dimensions of the hubs shall be

+ 0,08
dy; =6,60mm 0,00 MM
+0,0
d,=88mm 0,1 mm
dy; = 15,00 mm + 0,05 mm
B =60°£1°
Y =45°%1°

15
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Lgg=2,5mm T(?ol mm
Lgg = 2,60 mm T(?()Z(? mm

The two cylindrical surfaces with diameters d;, and d5 shall be co-axial within 0,05 mm.

The torque necessary to rotate the hub with a partially or fully wound tape shall be 0,000 2 N-m max.

6.10 Leader and trailer attachment

The material oWWMN.mJMhﬂmMMwhen
subjected to a farce of 5 N max. they will neither break nor be detached from the hubs or the tape.

6.11 Interface between the hubs and the drive spindles (figure 17)

The interface bdtween the hubs and the spindles, shown in figure 17 in cross-section, is specified in terms of
the following relationships:

1,2 mm max.

dis-dyy = 1,0 mm min.

Lg; - Lyg = 1,3 mm max.

NOTE 7- It is expegted that the top of the drive spindle will not penetrate within the hub beyond a distance Ly = 7,65 mm max.| above

Reference Plane Z.

6.12  Opening of the lid (figure 18)
When the lid is ppened its lower front edge moves along an.ar¢’of a circle with radius
Rs=9,6 mm £ (0,2 mm

The centre of rptation is defined by L,; and L,,. The end position of the lid, i.e. when it is fully opgn, is
defined by

Lyy =10,9 mm ¥ 0,2 mm

Ly;=0,3 mm (0,1 mm

Lyy =6,3 mm £(0,2 mm

The force F reqpiired to open:the‘lid shall not exceed 1,2 N. It shall be applied at a distance
Lys=5,0 mm /0,1 mm

measured parallgl to{Reference Plane Z from the centre of rotation of radius R4 (see also annex C).

6.13  Release of the hub locking mechanism (figures 19 and 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 and 20) the hubs
shall remain locked as long as the lid has not reached the position defined by:

Lgg =7,0 mm
Ly;=7,5mm % 0,2 mm
as shown in figure 19.

The hubs shall be completely released as soon as the lid has reached the position defined by:
16
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Lgg=6,6 mm £ 0,2 mm

as shown in figure 20.

6.14  Label areas (figures 21 and 22)

On the 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

Lo = 28,9 mm max.

L,o; ¥ 5,2 mm min.
Lo, ¥ 43,4 mm max.
Lip; ¥ 39,4 mm max.
L,o4 ¥ 8,8 mm max.

Rgs #0,5 mm min.

17
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| Figure 9 - Left side, lid open
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Figure 8 - Top side, Llid open

20



https://iecnorm.com/api/?name=a1c53c09fefb1f4d060435ed44c13926

ISO/IEC 11557:1992 (E)

m¢w

_ :w

L3g

o‘\w

L3y

Lys

Ly

Figure 10 - Bottom side, lid closed
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Figure 11 - Bottom side, lid open
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Figure 13- Bottom side, lid and slider in open position
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Figure 14 - Left side, Lid open
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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 Llid for which the hubs are completely unlocked
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Section 3 - Requirements for the unrecorded tape

7

7.1

Mechanical, physical and dimensional characteristics of the tape

Materials

The recordable area of the tape shall consist of a base material (oriented polyethylene terephthalate or its

equivalent) coafed on one side with a strong yet Ilexible layer of ferromagnetic material. The back surfac

be coated.

The leader and

railer tapes shall consist of a translucent length of the same or equivalent base material w

the ferromagnetjic coating or the back coating.

7.2 Tape le

7.2.1 Length

pgth

of magnetic tape

The length of

e between PBOT and PEOT shall be

For Type A: between 3,0 m and 60,5 m

For Type B: be

7.2.2 Length
The length of th

7.3 Tape w
The width of th

+ 0
-0,

The width shall

3,81 mm

7.4

Between PBOT
perforations.

een 3,0 m and 92,0 m.

of leader and trailer tapes

e leader and trailer tapes shall be 60 mm . 5. /mm.

dth
e magnetic tape and of the leader and trailer tapes shall be

00

02 mm

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

Discontjinuities

and PEOT<there shall be no discontinuities such as those produced by tape splici

7.5 Total

For Type A: 13

thickness
The total thick i i

pm £ 1 pm

For Type B: 9,0 um = 0,8 um,

7.6

Longitudinal curvature

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

Procedure:

e may

ithout

max.

ng or

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 m if measured over an arc of a circle.
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Cupping

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

Procedure:

Cut a 1,0 m £ 0,1 m length of tape. Condition it for a minimum of 3 h in the test environment by hanging it so
that the coated surface is freely exposed to the test environment. From the centre portion of the conditioned
tape cut a test piece of 25 mm length. 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 comp
cuppi .o . . N L )

edge

7.8

The §
Proc|

Take

the

of the test piece to a smooth metal plate, with the recording surface facing the plate, as shg
below. Fold the test piece over 180°, attach the metal plate and the free end of the test piece
univgrsal testing machine and set the speed of the jaw separation to 254 mm per min. Note tH

any
the t

alternative type of double-sided pressure sensitive tape shall be used. If the back surface of th
repeg

5 to the corresponding surface of the test piece at its centre.
Coating adhesion

orce required to peel any part of the coating from the tape base material shall-not be less

edure:

a test piece of the tape approximately 380 mm long and scribe a ling{through the recordi

idth of the tape 125 mm from one end. Using a double-sided préssure sensitive tape, att

arator measure the
> from the aligned

han 0,05 N.

g coating across
h the full width
wn in the figure
to the jaws of a
e force at which

art of the coating first separates from the base material. If this is less than 0,05 N, the test has failed. If

pst piece peels away from the double-sided pressure sensitive tape before the force exg

t the procedure for the back coating.

‘ \ | Reco:}ing surface Scribed line

eeds 0,05 N, an
¢ tape is coated,

125 mm

tape

Figure 23 - Setup for measuring coating adhesion

Pressure-sensitive
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7.9 Layer-to-layer adhesion

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

Procedure:

Attach one end of a test piece of magnetic tape of length 1 m to the surface of a glass tube of 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 a relative humidity of 80 % for 4 h.

Store for a furtht:l 24t theTesting Enviromment;

Apply a force of §,1 N to the free end of the test piece and allow it to unwind slowly.

7.10  Tensile s{rength

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

7.10.1 Breaking|strength
The breaking strepgth shall be

For Type A: not Ipss than 9 N
For Type B: not Igss that 6 N.

Procedure:

Load the test pie¢e until the breaking point is reached. The force required to reach that point is the breaking
strength of the tape.

7.10.2 Yield strength
The yield strength shall be

For Type A: not less than 1,4 N
For Type B: not lpss than 0,9 N.

The yield strength is the force required-to produce a 3 % elongation of the tape.

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

Procedure:

Measure the orig{nallength of a test piece of approximately 1 m with an applied tensile force of less than 0,05
N.

Apply 3 min an additional force of

For Type A: 1,5 N
For Type B: 1,0 N.

Remove the additional force and measure the length of the test piece after a further 3 min.

7.12 Electrical resistance of coated surfaces

The electrical resistance of the recording surface of the magnetic tape, measured on any square area of tape,
shall be within the ranges

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

The electrical resistance of the back-coating, if present, measured on any square area of tape, shall be less than
9 x 102 Q.

Procedure:

Condition a test piece of tape in the Test Environment for 24 h. 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. The electrodes shall be placed parallel to the ground and parallel to
each other-and-at-a-distance— 26 centres—Apply 4 e E of 0,23 oeach end of the
test piede. Apply a d.c. voltage of 100 V £ 10 V across the electrodes and measure the resulting|current flow.
From thys value determine the electrical resistance.

he entre ADp 'a of () N_to

30

Repeat for a total of five positions along the test piece and average the five resistance geadings.

For back-coated tape repeat the procedure with the back-coating in contact with the electrodes.

J

|
t

Figure 24 - Setup for measuring the electrical resistance

the coating-under test.

When Tounting the test piece ensure that no conducting paths exist between the electrodes except that through

NOTE 8 - Particular attention should be given to keeping surfaces clean.

7.13 Light transmittance of the tape

The light transmittance of the magnetic tape shall be less than or equal to 5 %.
The light transmittance of the leader and trailer tapes shall be greater than or equal to 60 %.

The method for measuring light transmittance is given in annex D.

8 Magnetic recording characteristics

The magnetic recording characteristics shall be defined by the testing requirements given below.
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When performing these tests, the output or resultant signal shall be measured on the same relative pass for both
a tape calibrated to the Master Standard Reference Tape and the tape under test (read-while-write or first
forward-read-pass) on the same equipment.

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

Tape condition : a.c. erased
Diameter of scanner : 30,00 mm +0,05

- 0,00
Rotational spee]i of scanner : 2.000,0 rpm % 0,2 rpm
Tape speed : 8,15 mm/s £ 0,04 mm/s

Tape tension
Test tracks

Write gap length

: 0,10 N £ 0,01 N, measured at the input to the scanner

: positive azimuth

: 0,25 um £ 0,03 um

Physical recording densities : 83,4 ftpmm, 750,6 ftpmm, 500,4 ftpmm, 1 001 ftpmm, 1 501 ftpmm,
3 002 ftpmm (specified in each test)

Recording currgnt : Test Recording Current

Recording wavgform : Square wave
Read track widdtl:l :20 um £ 2 pm
Write track widith : equal to, or greater thanythe read track width

Read output level : taken at the appropriate fundamental frequency only

8.1 Optimym Recording Field

The Optimum Recording Field shall be between 80 % and 126 % of the Reference Recording Field.
Traceability to| the Reference Recording’ Field is provided by the calibration factor supplied with| each
Secondary Stanfard Reference Tape.

8.2 Signal Amplitude

The Average Signal Amplitude at the physical recording density of 3 002 ftpmm shall be between 70 Yo and
160 % of that for the Master Standard Reference Tape.

The Average Silgnal‘Amplitude at the physical recording density of 83,4 ftpmm shall be between 70 % and 160
% of that for the Master Standard Reference Tape

Traceability to the Average Signal Amplitudes of the Master Standard Reference Tape is provided by the
calibration factors supplied with each Secondary Standard Reference Tape.

8.3 Resolution

The ratio of the Average Signal Amplitude at the physical recording density of 3 002 ftpmm to that at the
physical recording density of 750,6 ftpmm shall be between 80 % and 140 % of the same ratio for the Master
Standard Reference Tape.

For the physical recording densities of 1 001 ftpmm and 83,4 ftpmm the ratio shall be between 70 % and 126 %
of the same ratio for the Master Standard Reference Tape.
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Traceability to the resolutions for the Master Standard Reference Tape is provided by the calibration factors
supplied with each Secondary Standard Reference Tape.

8.4 Overwrite

Overwrite is the ratio of the Average Signal Amplitude of the residual of a low density recording after
overwriting 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 ftpmm and 3 002 ftpmm

8.4.1.]1 Procedure

a.c.-erase the tape. Record at the physical density of 750,6 ftpmm and measure the(Average Signal Amplitude.
Overwrite at the physical recording density of 3 002 ftpmm and measure the Average Signal Amplitude of the
residyal 750,6 ftpmm signal. Repeat for the Secondary Standard Reference Tape:

8.4.12 Requirements

Residual Average Signal Amplitude at 750{6 ftpmm after overwriting
The ratio

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

shall pe less 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 Procedure
Repeat 8.4.1.1 for these densities.

8.4.2]2 Requirements

The rtio shall be less than 126-%.of the same ratio for the Master Standard Reference Tape.

8.5 Ease of erasure

Wher a tape has been recorded at 750,6 ftpmm with the Test Recording Current and then passed through a
longifudinal steady ‘erasing field of 198 900 A/m, any remaining signal shall not exceed 3 %|of the Standard
Reference Amplitude for that density. The erasing field shall be reasonably uniform, for exaniple, the field in
the nj?ddle of\a-solenoid. This measurement shall be made with a band pass filter passing at legst the first three
harmonics,

8.6 Tape quality

8.6.1 Missing pulses

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

8.6.2 Missing pulse zone

A missing pulse zone commences with a missing pulse and ends when 5 consecutive flux 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.
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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 10* 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.

Average rms read signal amplitude

S/N=1201g

Average integrated rms noise amplitude
Requirement

The S/N for the tape under test (S/Ny,p,.) shall be better than -3 dB relative to the S/N for théMaster Stangdard
Reference Tape ($/Nysp1) When measured according to the procedure defined in annex E.

Traceability to the (S/Nygrr) is provided by the calibration factor supplied with éach’ Secondary Stangard
Reference Tape.

Section 4 - Requirements for an interchanged tape
9 Format

9.1 General

The smallest collgction of data supported by the format is a Record. A Record is the smallest distinct sdt of
data bytes suppli¢d, e.g. from a host, for processing and recording by a tape drive system, and the smallest
distinct set of data to be read from tape, reprocessed and>made available, e.g. to a host, by a tape drive sysfem.
Two types of Recprd are supported, namely Processed-Records and Unprocessed Records.

A recorded tape ghall contain Processed Records,”and may also contain Separator Marks and Unprocegsed
Records. Process¢d Records are contained within logical objects which are referred to, by this Internatipnal
Standard, as Entities. Separator Marks may'be used by the host to indicate the logical separation(s) of the {lata
within a structurixg scheme.

Entities, Unprocessed Records and,Separator Marks are collected into groups. An index within each gtoup
describes that grqup's contents.\A' series of transformations, namely randomizing, interleaving, blocking,| the
generation and influsion of two Reed-Solomon error correcting codes, and the translation of bytes to Chapnel
bits, is applied to[each group prior to recording.

Each group is recprded on a group of tracks. The part of each track in which the user data, Separator Marks|and
associated informatrton—are—recorded—is—ealed—the-Main—Zonc—of—the—track—Additionalinformation—about the
contents of the group, the location of the track(s) and the contents of the track(s) is recorded in two parts of
each track called Sub Zones. The two Sub Zones together constitute the Sub Data Area of the track.

In the following description all operations on the data received from the host computer, including the use of
error detecting and correcting codes, but excluding Processing, are described. Then the method of recording on
the tape and the tape layout itself will be described. However, because of the inherent characteristics of this
format, where required, advance references to the tape layout will also be made in the course of the description
of the operations on the data.
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9.2 Basic Groups

The data to be recorded shall be grouped in Basic Groups of 126 632 bytes. Each Basic Group shall be
identified by a running number allocated consecutively starting with zero. In each Basic Group the bytes are
identified by a running number from 1 to 126 632.

The structure of Basic Group No. 0 is not specified by this International Standard. The data for this group is
generated by the tape system (see annex M). It is recorded as the Vendor Group (see 14.5.1).

Data and Separator Marks received from the host computer shall be grouped in the Basic Groups following
Basic Group No 0 starting with Basic Gronp No 1 These Basic Gronps shall be structured as follows.

NOTE 9 | In this International Standard, there are two types of Separator Marks which are referred to as Separator l.and Separator 2. Some
other stapdards, e.g. those which define an interface between a tape drive and a host computer, use the terms "file mark”[and "set mark" to

denote S¢parator Marks. It is recommended that Separator 1 be equated to file mark and Separator 2 be equated to set mark.

o~ o~
3|3 P4
Byt¢ No. — N e e §§ &
Entities and/or Block Group
Unprocessed — Access Info.
Records Table Table
32 Bytes
126 632 bytes

Figure'25 - Structure of a Basic Group

Data, which comprises Entities and/or Unprocessed Records, shall progress into the Basic Groyp from left to
right (ds seen in figure 25)At the same time a part of the Basic Group, called the Block Accefs Table, shall
progregs from right to left-The Group Information Table shall occupy the last 32 bytes of the Bagic Group.

9.2.1 |Entity

9.2.1.1{ Content

An Entity_comprises an Entity Header and a Processed Record Sequence. The Entity Header is 8 bytes in
length and precedes the Processed Record Sequence.

All Processed Records in an Entity shall be the result of applying the same Processing Algorithm to
Unprocessed Records of equal length.

An Entity may span Basic Groups, provided that all of the Entity Header and the first 8 bits of the Processed
Record Sequence are within the same Basic Group.

In the case where an Entity spans Basic Groups, the parts thereof, within each Basic Group, are known as
Partial Entities. A Partial Entity is either a Start Part, a Middle Part or a Last Part of the whole Entity - see
9.2.3.1.2,9.2.3.1.3, 9.2.3.1.4. Within a spanned Entity, there shall be at most one Processed Record in the total
set of Partial Entities which are the Middle Part(s) (if any) and Last Part of that Entity, i.e. there may be a part
or all of one Processed Record in that set.
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The Processed
containing data

Record Sequence within an Entity may also include Processed Records other than those
for interchange. In such a case, all of the Processed Records which do not contain data for

interchange shall be located after the last Processed Record which does contain data for interchange. When

reading such an
for interchange.

Entity, the receiving system shall skip over those Processed Records which do not contain data
The number of such Processed Records need not be an integer.

NOTE 10 - This condition may arise, for example, as a result of an overwrite operation starting within a previously-recorded Processed

Record Sequence.

9.2.1.2 Access Points

An Entity shall [contain zero or one Access Point. If present, it shall be located at the start of the first Pro¢essed

Record in the Entity. The presence of an Access Point shall be indicated by a non-ZERO value of Byte NJ)y. 3 of

the Entity Hea

be relevant to Processed Data in subsequent Entities.

r (see 9.2.1.3). An Access Point shall be relevant to Processed Data in that Entity;"it may also

There may be an Access Point in any Entire Entity or Start Part Partial Entity. If there is.one, or more, Entire
Entities in a Bagic Group, there shall be an Access Point in the first Entire Entity. If there are no Entire Eptities
in a Basic Group, but there is a Start Part Partial Entity in that Basic Group, the Start Part Partial Entity shall

contain an Accgss Point.

There shall be gn Access Point at the start of the first Processed Record of the first Entity following

- LBOT,

- a Separator Mark,
- an Unprocessed Record,
- achange of Algorithm,

- an Entity ing

9.2.1.3 Entity Header

Byte No. 1 is tJ
Processed Rec
significant, and|

shall have the fpllowing layout:

Byte No. 1

Byte No. 2
Byte No. 3

luding also Processed Records other than those containing data for interchange.

e first byte in the Header, and Byte No. 8 is the last byte in the Header, i.e. is adjacent [to the

rd Sequence. Within a byte,"bit 1 shall be the lowest-numbered bit and shall be the least

bit 8 shall be the highest-numbered bit and shall be the most significant. The Entity Header

bits 1 to 4 shall)specify, in binary notation, the length of the Entity Header in bytes, viz.
eight.

bits 5 t0’8"shall be set to ZERO.
alkbits shall be set to ZERO.

shall specify in binary notation:

Bytes No. 4 to 6

Bytes No. 7 and

36

- either the value 0, indicating that there is no Access Point within the Entity, or

- any other value, indicating that there is an Access Point within the Entity, and
specifying the identifier of the registered Algorithm (see annex N).

shall specify in binary notation the length in bytes of the Unprocessed Record which was
transformed by Processing into the first Processed Record of the Entity (see 9.2.1.1, 2nd
paragraph). This length shall not equal 0. Byte No. 4 shall be the most significant, Byte No.
6 shall be the least significant.

8 shall specify in binary notation the number of Processed Records in the Entity which
contain data for interchange. This number shall not equal 0. Byte No. 7 shall be more
significant than Byte No. 8.
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9.2.2 Group Information Table

The Group Information Table shall have the following layout.

Table 1 - Group Information Table

Byte Length in Name of the field
positions bytes

126 632
to 4 (Set to all ZERQs)
126 629
126 628
and 2 Group Number of the Previous Separator 2
126 627
126 626
and 2 Count of Separator 2's
126 625
126 624
and 2 Group Number of the Ptevious Separator 1
126 623
126 622
and 2 Count of S€parator 1's
126 621
126 620
and 2 Group Number of the Previous Record
126 619
126 618
and 2 Count of Records in the Current Basic Group
126 617
126 616
and 2 Separator 2 Count
126 615
126'614
and 2 (Set to all ZEROs)
126 613
126 612
to 4 Separator 1 Count
126 609
126 6038
to 4 Record Count
126 605
126 604
and 2 Block Access Table Count
126 603
126 602
and 2 Group Number
126 601
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Within each field of table 1 the most-significant byte shall be in the lowest-numbered byte position and the
least-significant byte shall be in the highest-numbered byte position.

9.2.2.1 Group number of the previous Separator 2 field

This field shall be a 2-byte field. It shall specify in binary notation the running number of the previous Basic

Q
Group which contains

ZEROS.

e~ 11

. Aelats ..1. 11 L. o -
H n S arat r2 IL‘ na onnh o all

. If no such Basic Grou up c)uam, this field shall be se

-
-

9.2.2.2 Count of Separator 2's field

This field shall be a 2-byte field. Tt shall specify in binary notation the number of Separator 2's written in|the
current Basic Group.

9.2.2.3 Group number of the previous Separator 1 field
This field shall bg a 2-byte field. It shall specify in binary notation the running number of the-previous Bjsic
Group which conthins the last written Separator 1. If no such Basic Group exists, this field“shall be set to| all
ZERO:s.
9.2.2.4 Count of $eparator 1's field
This field shall bel a 2-byte field. It shall specify in binary notation the numbér of Separator 1's written in|the
current Basic Groyp.

9.2.2.5 Group number of the previous record field

This field shall be a 2-byte field. It shall specify in binary netation the running number of the highpst-
numbered previo(ls Basic Group in which a Separator Mark, an Access Point or the beginning of| an
Unprocessed Recopd occurred. If no such Basic Group exists, this field shall be set to all ZEROs.

9.2.2.6 Count of records in the current Basic Group field

This field shall be|a 2-byte field. It shall specify.in binary notation the sum of the following:

— the number of|Separator Mark entries in"the BAT of the current Basic Group

— the number of| Total Count of Unprocessed Record entries in the BAT of the current Basic Group
— the number of|Entire Unprocessed“Record entries in the BAT of the current Basic Group

— the sum of thd numbers inBytes No. 7 and No. 8 of the Entity Headers of all Entities for which there if an
Entire Entity ¢ntry in the,BAT of the current Basic Group,

— the value whic¢h is(1 less than the number in Bytes No. 7 and No. 8 of the Entity Header of the Entity|for
which there is|aStart Part of Entity entry in the BAT of the current Basic Group, if such an entry exists,

— the number of Total Count of Entity entries in the BAT of the current Basic Group.

9.2.2.7 Separator 2 count field

This field shall be a 2-byte field. It shall specify in binary notation the number of Separator twos written since
the LBOT including those in the current Basic Group.

9.2.2.8 Separator 1 count field

This field shall be a 4-byte field. It shall specify in binary notation the number of Separator ones written since
the LBOT including those in the current Basic Group.

38


https://iecnorm.com/api/?name=a1c53c09fefb1f4d060435ed44c13926

ISO/IEC 11557:1992 (E)

9.2.2.9 Record count field

This field shall be a 4-byte field. It shall specify in binary notation the sum of the values in the Number of
Records in the Current Basic Group fields of the GITs of all Basic Groups since LBOT, up to and including the
current Basic Group.

9.2.2.10 Block Access Table count field

This field shall be a 2-byte field. It shall specify in binary notation the number of entries in the Block Access
Table.

9.2.2.11 Group Number field

This field shall be a 2-byte field. It shall specify in binary notation the running number 'of the| current Basic
Group.

9.2.3 |Block Access Table (BAT)

The BAT shall contain one or more entries for each Entity, Unprocessed Record and Separatqr Mark of the
Basic Group. Entities and Unprocessed Records not entirely contained\in the Basic Group|shall also be
identified by one or more entries. The first entry shall be written immediately before the Groyp Information
Table, |n byte positions 126 597 to 126 600. Each entry shall be a 4-byte field structured as follows.

Entry of the Block ‘Access Table

Flag Byte Count
1st byte 2nd byte 3rd byte 4th byte
b8 | b7 | b6 | b5 | b4 | b3 } b2 | bl (msb) (Isb)

Figure 26 - Block Access Table

Depending on the setting of the Flag Byte, the 3-byte Count field shall express in binary notation a number not
greater| than 224-1 as specified below. This Standard specifies twelve settings of the Flag Byte.|Other settings
are prohibited by this Standard.

9.2.3.1| Settings of’the Flag Byte

9.2.3.1{1 0111X011 : Entire Entity entry

This entry relates to an Entity and shall specify that the Entity starts and ends in the current Bagic Group. The
Count field shall specify the number of bytes 1n the Entity.

9.2.3.1.2 0101X010 : Start Part of Entity entry

This entry relates to an Entity and shall specify that the Entity starts in the current Basic Group and ends in a
subsequent Basic Group. The Count field shall specify the number of bytes in the Partial Entity which is in the
current Basic Group.

9.2.3.1.3 0101X000 : Middle Part of Entity entry

This entry relates to an Entity and shall specify that the Entity starts in a previous Basic Group and ends in a
subsequent Basic Group. The Count field shall specify the number of bytes in the Partial Entity which is in the
current Basic Group.
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9.2.3.1.4 0111X000 : Last Part of Entity entry

This entry relates to an Entity and shall specify that the Entity starts in a previous Basic Group and ends in the
current Basic Group. The Count field shall specify the number of bytes in the Partial Entity which is in the
current Basic Group. This entry shall be immediately followed in the BAT of the current Basic Group by an
entry for Total Count of Entity.

9.2.3.1.5 0001X001 : Total Count of Entity entry

This entry relates to the same Entity as that of the immediately preceding entry for Last Part of Entity. The
Count field sha i i i

9.2.3.1.6 0110X011 : Entire Unprocessed Record entry

This entry relales to an Unprocessed Record and shall specify that the record starts and ends, in the durrent
Basic Group. The Count field shall specify the number of bytes of the record.

9.2.3.1.7 0100X010 : Start Part of Unprocessed Record entry

This entry relates to an Unprocessed Record and shall specify that the record starts\in the current Basic Group
and ends in a subsequent Basic Group. The Count field shall specify the number of bytes in that part pf the
record which is|in the current Basic Group.

9.2.3.1.8 0100X000 : Middle Part of Unprocessed Record entry

This entry relates to an Unprocessed Record and shall specify that the record starts in a previous Basic {Group
and ends in a subsequent Basic Group. The Count field shall¢specify the number of bytes in that part pf the
record which is|in the current Basic Group.

9.2.3.19 01 l‘tXO()O : Last Part of Unprocessed Record entry

This entry relates to an Unprocessed Record and shall specify that the record starts in a previous Basic {Group
and ends in th¢ current Basic Group. The Count field shall specify the number of bytes in that part pf the
record which is|in the current Basic Group,

9.2.3.1.10 0000X001 : Total Count of Unprocessed Record entry
This entry relates to an Unprocesséd)Record and shall specify
- if this entry|is preceded by aLast Part of Unprocessed Record entry (see 9.2.3.1.9), that the Unpro¢essed

Record startf in a previous Basic Group and ends in the current Basic Group. The Count field shall specify
the total number of bytes of the Unprocessed Record;

- if the last two entries of the BAT of the previous Basic Group are at Last Part of Unprocessed Record entry
and a Skip ¢ntry, that the Unpr i i n rts in a pri ic Group.
This entry shall be the first entry of the BAT of the current Basic Group. The Count field shall specify the
total number of bytes of the Unprocessed Record.

9.2.3.1.11 0000X111 : Separator Mark entry

This entry shall specify that the record is a Separator record. The Count field shall specify the number zero if
the record is a Separator 1 record and the number one if the record is a Separator 2 record.

9.2.3.1.12 1000X000 : Skip entry

There shall be a Skip entry as the last entry of the Block Access Table of each Basic Group. This entry
indicates that the last byte of user data in the current Basic Group has been reached. The Count field shall
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specify the remaining number of bytes in the Basic Group. Thus the minimum number that can be specified by
the Count field shall be the number of bytes of the BAT plus 32.

9.2.3.1.13 Count fields

The sum of the numbers specified in the Count fields of those of the types of entry in the following list which
are present in the Block Access Table shall be 126632. The list comprises: Skip, Entire Unprocessed Record,
Start Part of Unprocessed Record, Middle Part of Unprocessed Record, Last Part of Unprocessed Record,
Entire Entity, Start Part of Entity, Middle Part of Entity, Last Part of Entity.

9.2.3
In ea
indic
- bd

- aff
G

9.2.3

Thesg¢
entrig

114 Bit b4—AEWP
Ch of the entries specified in 9.2.3.1.1 to 9.2.3.1.12 the fourth bit, the After Early Warr
hited-asfindifferent as far as the meaning of the entry is concerned. Its setting shall be as fd

fore EWPA(see 14.8 and 15.1.2.4) it shall be set to ZERO;

fer EWP it shdll-be set to ONE in all following entries in the Index of the current and all
foups.

2 Valid sequences of .entries of the Block Access Table

are illustrated by the following chart, in which states and actions are described within re
s (as designated by the setting of the Flag Byte) are described within ellipses. The terms

ing Point bit, is
Hlows

following Basic

ctangles, and the
'spanned entity"

and "spanned unprocessed record" designate respectively an Entity or Unprocessed Record which starts in one

Basig

Tablg

Note
Unpr
Grou

Group and ends in a subsequent Basi¢ Group.

that a special case is permitted, for spanned “Unprocessed Records only, in which the

D.

2 shows only those entries which are valid as the next entry to be encountered in each state or after each
action. All other entries are invalid.

Total Count of

pcessed Record entry may be placed as the first itém.in the Block Access Table of the subsequent Basic
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Table 2 - Valid Sequences of Entries in the Block Access Table

Start first group

——
» Start Part of Start spanned
‘ Unprocessed un| roctecord
Record / P
__< Staft Part
3 B
of BQU)X Start spanned
entity
Move to
——F< Separator Mark ) =— next group
Middle Part Last Part
Entire of Unproc Record pbf Unproc Record
—->-< Unprocessed )= Move to
d
Recor next/group Cont spanned End spanned
unproc record unproc record
Entire Middle Part Last Part
—>< Entity — of Entity of Entity
< Skip
Continue End
’ spanned entity] spannéd, entityj Move (o
Skip
next group
Total Count
, Move to next group of Entity Totat Count
if any, else exit <of Unproc Record
—at Item complete

9.3 Sub-Groups

9.3.1 G1 Sub-Group

When a Basic Group has been completed, it shall be split into 22 G1 Sub-Groups of 5 756 bytes numbered
from 0 to 5 755.
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2 2 = 2 s
Byte No. — o :--- o o. w o- w o - S o . w
Gl Gl Gl Gl Gl
5756 5756 5756 5756 5756
bytes bytes bytes bytes bytes
B 126 232 bytes

KFigure 27 - G1 dub-Groups

9.3.2 | G2-Sub-Group - randomizing

The bytes of eachrG1 Sub-Group shall be submitted to an Exclusive OR operation together wit:[ a sequence of

bits which is the ‘ottput of the shift register shown in figure 28. Before each G1 Sub-Group, t
shall be set as shown.

Preset value

0O000cOO0O0O0O0O00000001T =—

+

Bit clock
Input data Output

Figure 28 - Shift register

e shift register

For each byte the least significant bit, i.e. bit bl is input first. The-logical operators are Exclysive ORs. The
result pf this operation is a G2 Sub-Group in which all bytes are numbered-from DO to D5 755. [Their sequence

is the $ame as before the randomizing operation, i.e. as in the G1 Sub-Group!

9.3.3 | G3 Sub-Group
Each (2 Sub-Group of 5 756 bytes shall be re-arranged into a G3 Sub-Group of 5 824-bytes.

In a G3 Sub-Group the bytes of the G2 Sub-Group are ordered consecutively in rows of/four(called a word.
These [words are numbered consecutively from 1 to 1 439. They are preceded by a 4-byte Headef forming word

No. 0 and followed by 16 4-byte words numbered 1 440 to 1 455 all bytes of which are set to all ZERO:s.

The bytes Dk of the G2 Sub-Group the numbers k of which equal 0 or 1 (mod 4) are grouped in a 2-byte

channel A. The bytes Dk the numbers k of which equal 2 or 3 (mod 4) are grouped in a 2-byte channel B.
In each channel the bytes are allocated to a lower or an upper byte as follows:

Dk is allocated to the lower byte of channel A for k = 0 (mod 4)

Dk is allocated to the upper byte of channel A for k = 1 (mod 4)

Dk is allocated to the lower byte of channel B for k = 2 (mod 4)

Dk is allocated to the upper byte of channel B for k = 3 (mod 4)
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Channel name ——————p»

Byte name

Bit number

Header

A B
—_— lower upper lower upper
—» |876543218765432187654321[87654321
0 lo 00 0| DF-ID LF-ID 00 0 0| DF-ID LF-ID |
1 " DO D1 D2 D3
2 | D4 D5 D6 D7
3 D8 D9 D10 D11
1438 D5 748 D5 749 D5 750 D5 751 T
1439 D5.752 D5 753 D5 754 D5 755
1440
All bytes set to all ZEROs
1455
Word number
Figure 29 - G3 Sub-Group

9.3.3.1 Header
Word No. 0 con

stitutes a 6-field Header.

9.3.3.1.1 Datg format ID (DF-ID)

In both channel

, this field shall be a 4-bit field. It shall be set to 0000.

9.3.3.1.2 Bits 5-8 of the lower byte of both channels

These bits shall be set to ZERO.

9.3.3.1.3 Logical frame ID (LF-ID)

In both channels this field shall be an 8-bit field. Bits 6 to 1 shall express in binary notation the Logical Frame
Number, which is the running number of the G1 Sub-Group.

- if bits 6 to 1 express a number in the range 1 to 21:
bit 7 shall be set to ZERO, and
bit 8 shall be set to ZERO

44


https://iecnorm.com/api/?name=a1c53c09fefb1f4d060435ed44c13926

ISO/IEC 11557:1992 (E)

- if bits 6 to 1 express the number 22:
bit 7 shall be set to ZERO, and
bit 8 shall be set to:

¢ ZERO to indicate that there is a 23rd Sub-Group containing the check bytes of the ECC3 (see 14.5.3),
or

¢ ONE, to indicate that there is no such 23rd Sub-Group
- if bits 6 to 1 express the number 23
bit 7 shall be set to ONE, and
bit. 8shall be set to ONE

Ius indicating that the Sub-Group contains the check bytes of the ECC3, and that the Sub LGroup is the last
of the sequence.

-

9.3.3.1.4 Byte identification
Eaclf byte of a G3 Sub-Group is now identified by

- its channel (A or B)

- its byte name (lower or upper)
- its word number (from 0 to 1455)

Thusg, the following notation is introduced.

Ay indicates the byte identified by the lowér byte of channel A in the i-th word.
A, indicates the byte identified by the upper byfe of channel A in the i-th word.
Bj; indicates the byte identified by the lower byte of channel B in the i-th word.
By indicates the byte identified by the upper byte of channel B in the i-th word.

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.

A Sign, a Block Number and a Serial Number shall be allocated to each byte using the followinlg formulae.

Sign (~1)°H

Block number: i(mod52)+75(i(mod2))+int83;2

. i i |
Serialn r 2(U+int—)—int—(mod2)-32 int——
erial number: 2(u 1nt52) 1nt52 (mod?2) in )

where

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

a = 0 for the A;,, and A;; bytes

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

u

= 0 for the A;, and B;, bytes
= 1 for the A;; and B;; bytes

Processing a G3 Sub-Group in this way yields twin arrays PLUS and MINUS in which each byte is identified

by its Block Number (from 0 to 127) and its Serial Number (from O to 31).
Array PLUS

46

1

1/

11

50

126

127

w N = O

23
24
25
26
27
28
29
30
31

/1

11

Array MINUS

11

w N - O

/1

126

23
24
25
26
27
28
29

AN

/1

Figure 30 - 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 in figure 30, are:

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

- all Blocks with a 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 C i i = Block Number
from 54074, and for Serial Numbers 0 to 23 in each odd-numbered Block with a Block Numbef from 53 to 75
from the bytes with the same Serial Number in all the other Blocks.

The C] bytes shall then be computed for Serial Numbers 24 to 31 in all odd-numbered Blocks from all the
bytes in the previous even-numbered Block and the bytes with a Serial Number from 0 to 23 in the odd-
numbefed Block. In Blo¢ks with a Block Number from 53 to 75, these C1 bytes shall be computed from the C2

bytes greviously computed.

These fwo computations yield the bytes for the byte positions indicated by the shaded portions ¢f the two twin

arrays pf figure 30.

- Q2

G = x+x3+x2+1

A prinfitive element o in GF (28) shali be:

a=(0] 0 0 0 O
o

The inferleave depth of C1 is two bytes, that of C2 is four blocks. The ECC bytes shall satisfy

HpxWp=0
HQXVQ=0

The generator polynomials shall be

- C1 [hall be a GF (28) Reed-Solomon Code (32, 28, 5)
hall be a GF (2%) Reed-Solomon Code (32, 26, 7)
Calculjition in a GF (28) is defined by

i=3
GP(X) = HX -
i=0

j=5 R
Go()=TIx-o
i=0

1 1 1 1

0.31 (130 029 (128

H. =
o) a62 0’60 a58 (156

(193 (190 (187 a84

.....

.....

[ S
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1 1 1 1 ... 1 1 1
ol o o o . a2 o 1
a2 o o o ... ot o? 1
a? o o o .. a o® 1
a124 (1120 all6 (1“2 ..... 0.8 0,4 1
alSS alSO a145 al40 ..... 10 (15 1

-Dzk,l —Dm,n |
D2k,l+2 Dm+4,n
D2k,l+4 Dm+8,n
Dik.146 Dm+2.n
D2k,l+8 Dm+16,n
D2k,1+10 Dm+20,n
D2k,1+12 Dm+24,n
D2k,l+14 Dm+28,n
D2k,I+l6 Dm+32,n
D2k,l+18 Dm+36.n
D2k,l+20 Dm+40,n
DZk,I+22 Dm+44,n
D2k,1+24 Dm+48,n
D2k,l+26 Qm+52,n
D2k,l+28 Qm+5(>,n
= D2k.l+30 VQ= Qm+(>0,n
D2k+l,1 Qm+c‘>£1,n
D 2k+1,1+p Qm+(>8,n
Doks114h Sms72.n
Doksriab Dm+76.n
D2k+l,l+5 Dm+80,n
D2k+1,1+ 0 Dm+8d,n
Dak+1.14h2 Dm+ss.n
D2k+],1+ 4 Dm+92,n
D2k+l,l+ 6 Dm+%,n
D2k+l,l+ 8 Dm+1(I),n
Dak+1.140 Dmsioan
D2k+'|,1+ 2 Dpiiosn
P2k+1,1+24 Dm+1 12.n
P2k+],l+26 Dm+1 16.n
P2k+l,l+28 Dm+]20,n
LP. 2k+1,1+30 - -“m+124.n-
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where
P,-J- = C1 bytes
Q;; = C2 bytes
i = Block Number
J = Serial Number
ForCl: k=0,1,..,63
1=0,1
if k=26, 27, ... t0 37, then D;; in Vpisreadas Q;

For C2: if m=/0.0r 2, thenn=0,1, ..., 31
if m=1%173,thenn=0,1, .., 23

9.3.§ Main Data Block

Eacly 32-byte block of each array of a G4 Sub-Group shall be transformed into a 35-byte Majn Data Block by
the addition of a Header of thre€ 8-bit bytes preceding the 32 bytes of the block:

- 2|bytes : Main ID, W1 and W2
- 1{byte : Main ID, parity.

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

9.3.5.1.1 W1 byte
b8 b7 b6 b5 b4 b3 b2 bl
Block with even Format ID 0 0 Frame number
Block numbers

Block with odd 0 0 0 0 0 0 0 0
Block numbers

Figure 31 - W1 byte

For all blocks of the G4 Sub-Group with an odd Block Number the W1 byte shall be set to all ZEROs.
For all blocks of the G4 Sub-Group with an even Block Number, the W1 byte shall be set as follows:

Bits 8 and 7 if the Block Number (mod 8) equals O then these bits, called Format ID, are set to 01,
otherwise they are set to 00

Bits 6 and 5 shall be set to ZERO

Bits4 to 1 shall specify in binary notation a Frame Number. This is a running number which shall be
incremented (mod 16) between consecutive frames (see figure 46). Repetitions and
discontinuities are allowed at an append point (see 14.5.6).
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9.3.5.1.2 W2 byte
b8 | b7 b6 b5 b4 b3 b2 bl
0 Block Number of the Blocks
of the G4 Sub-Group
Figure 32 - W2 hyte
Bit 8 shall belset to ZERO to indicate that the block is a Main Data Block.
Bits 7to 1 shall specify in binary notation the Block Number from 0 to 127 of this Main Data Block.

9.3.5.2 Main ID parity
The Main ID Parity byte shall be set tgAW1 & W2), where & is the Exclusive OR operator.

9.3.5.3 Summary of the structure of a Main Data Block

b8 b74,b6 bBS b4 b3 b2 bl

W1

Header w2

Main ID Parity

Block Byte with Serial Number 0
from Byte with Serial Number 1
an Byte with Serial Number 2
array
// //
ofa
// //
G4
Subgroup Byte with Serial Number 28

Byte with Serial Number 29

Byte with Serial Number 30

Byte with Serial Number 31

Figure 33 - Main data block
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Summary of the transformation of a Basic Group

Each Basic Group has been transformed into 22 G4 Sub-Groups. Each G4 Sub-Group consists of two arrays of
128 Blocks each. Each of these Blocks has been transformed into a Main Data Block. Thus a Basic Group is
transformed into 22 x 2 x 128 = 5 632 Main Data Blocks before being recorded on the tape.

9.4

Sub-Data Area

The Sub-Data Area contains three types of information arranged in groups called Pack Items:

- in Pack Items No. 1 and 2, information about the Basic Group, viz.

t
t
t
t
- inP
- inP

Each P
Pack It

- Bits

- for
byte

- Bytd
bits

9.4.1

he’Running Number of the Basic Group,

he number of Separator 1's written since the LBOT

he number.of Separator 2's written since the LBOT

he number of records written since the LBOT

ick Items No. 3 and/4, information about the contents of the tracks,

hck ftems No. S o 8,log data on the history of the use of the tape (see 14.4.2).

hick Item consists of eight/8-bit bytes numbered from 1 to 8, b8 being the most signifig
Pms

8 to 5 of byte No. 1 shall specify in _binary notation the Pack Item Number,

the least significant,

No. 8 is called Parity. For each bit position the content shall be the sum (mod 2) of the
of the other seven bytes.

Pack Item Number 1

b8 | b7 | b6 | bS | b4 | b3_j b2 | bl

i 0 0 0 i 0 Position

Group Number

Group Number

Separator 1 Count

Separator 1 Count

Separator 1 Count

Separator 1 Count

Rl U] ] L] Wi N

Parity

Figure 34 - Pack Item Number 1

ant bit. In all

111 multiple-byte fields, the lowest numbered byte shall be the most significant and highest numbered

corresponding

51


https://iecnorm.com/api/?name=a1c53c09fefb1f4d060435ed44c13926

ISO/IEC 11557:1992 (E)

9.4.1.1 Byte No. 1

In byte No. 1

- b8 to b5 shall specify Pack Item Number 1
- b4 shall be set to ZERO

- b3 to bl shall specify the position of the current recorded instance of this Basic Group in a sequence of
contiguous, recorded instances of this Basic Group (see 14.5.4). The first recorded instance shall be
indicated by 000, the second by 001, etc.

9.4.1.2 Bytes No<2 and 3
These bytes shalll specify the Group Number recorded in the Group Information Table (see 9.2.2).

9.4.1.3 Bytes No. 4 to No.'7
These bytes shalll specify the S¢parator 1 Count recorded in the Group Information Table (see 9.2.2).

9.4.2 Pack Item Number 2

b8 | b7 |.b6 | bS | b4 | b3 | b2 | bl

1 0 0 1 0 0 Repetitions

Separator 2 Count

Separator 2’Count

Record Count

Record Count

Record Count

Record Count

ol Q] wn] Al WL

Parity

Figure 35 - Pack Item Number 2

9.4.2.1 Byte Np. 1
In byte No. 1

- b8 to b5 shall specify Pack Item Number 2
- b4 shall be set to ZERO

- b3 to bl shall specify the number of repetitions of the Basic Group in a sequence of contiguous, recorded
instances of this Basic Group, viz. the total number of its recorded instances less one (see 14.5.4).

9.4.2.2 Bytes No. 2 and 3
These bytes shall specify the Separator 2 Count recorded in the Group Information Table (see 9.2.2).
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9.4.2.3 Bytes No. 4 to No. 7
These bytes shall specify the Record Count recorded in the Group Information Table (see 9.2.2).

9.4.3

Pack Item Number 3
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b8

b7

b6

b5

b3 | b2

bl

1

1

Area ID

9.4.3
In by

- bd
- b4

9.4.3

Thes:
for t

9.4.3

9.4.3

Absolute Frame Number

Absolute Frame Number

Absolute Frame Number

Check Sum 1

Check Sum 2

LF-ID

XX NN ] AW

Parity

1 Byte No. 1
ke No. 1

2 Bytes No. 2 to No. 4

e first frame after the LBOT.

3 Bytes No. 5 to No. 7

Figure 36 - Pack Item Number 3

to bS shall specify Pack Item Number 3
to bl shall be set according to 9.4.9.1.1.

3.1 Area ID set to X100 (see 9.4.9.1.1)

bytes shall specify a running number, the Absolute Frame Number, ©Of the current framd, starting with 1

9.4.3.3.T.1 Byte No. 5

For each bit position of this byte the content shall be the sum (mod 2) of the corresponding bits of byte No. 7
of this Pack Item plus the corresponding bits of the bytes of the G1 Sub-Group identified by byte No. 7 having
the indices

D8i+3’ D8i+5’ D5755, Where i= 0, 1, 2, ceey 718.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>