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Forewor(

ISO (the Intgrnational Organization for Standardization) and IEC (the Inter-
national Electrotechnical Commission) form the specialized system for worldwide
standardizatign. National bodies that are members of ISO or IEC participate in

the develop

nt of International Standards through technical committees estab-

lished by the| respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual inter-

est. Other in
liaison with I

In the field

technical con
the joint tech
cation as an J
tional bodies

International

Manufacturer
under a spect
JTC 1, Inforn
of ISO and IH

Annexes A,
Standard. An

ernational organizations, governmental and non-governmental, in
8O and IEC, also take part in the work.

f information technology, ISO and IEC have established a joint
mittee, ISO/IEC JTC 1. Draft International Standards adopted by
hical committee are circulated to national bodies for voting. Publi-
nternational Standard requires approval by at least 75 % of the na-
casting a vote.

Standard ISO/IEC 12247 was prepared by the European Computer
5 Association (ECMA) (as Standard ECMA-170) and was adopted,
al “fast-track procedure”, by Joint Technical Committee ISO/IEC
hation technology, in parallel with its approval byrmnational bodies
C.

D, E, F, G, H and K form an integral .part” of this International
nexes B, C, J, L, M and N are for inforniation only.
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Introd
ISO/IK

ISO

ISO/IH

scan recording.

ISO/IH

ISO/IH

ISO/IE

interchange - Helical scan recording.

ISO/IE

This International Standard is a further International Standard for the same recorded format as given in ISO/IE

which

magnetic tape has a nominal thickness of 9_jim. This International Standard also includes the specifications
Recoghition System, namely a striped splicing tape.

A com
but wi

uction

C 11319:1993, Information technology - 8 mm wide magnetic tape cartridge for<information interchan

C 12246:1993, Information technology - 8 mm wide magnetic tape cartridge dual azimuth format for

supports two types of cartridges. For Type A, the magnetic tape has a nominal thickness of 13 pum. For

panion International Standard-ISO/IEC 11557 defines another data interchange specification for the sam

C have produced a series of International Standards for cassettes and cartridges containing magnetic tapes of different
widt/t[\]jmd characteristics. Of these, the following relate to helical scan recording.

C 10777:1991, Information technology - 3,81 mm wide magnetic tape cartridge for information interchahge - Helical
scan r¢cording - DDS format.

ge - Helical

C 11321:1992, Information technology - 3,81 wide magnetic tape cartridge for information interchange - Helical
scan recording - DATA/DAT format.

C 11557:1992, Information technology - 3,81 wide magnetic tape cartridge for information interchange - Helical
scan recording - DDS-DC format using 60 m and 90 m length tapes.

information

C 12248:1993, Information technology - 3,81 wide*magnetic tape cartridge for information interchange - Helical
scan recording - DATA/DAT-DC format using 60 m and\90 length tapes.

C 10777, but
Type B, the
pf the Media

e cartridges,

th a recorded format, namely DDS-DC, which enables data to be compressed by the drive before being recqrded.

1x
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Information technology - 3,81 mm wide magnetic tape cartridge for information
interchange - Helical scan recording - DDS format using 60 m and 90 m length tapes

Sectipn 1 - General

1 Scope

This International Standard specifies the physical and magnetic characteristics of a 3,81 mmi wide magnetic tap¢ cartridge to

enable] interchangeability of such cartridges. It also specifies the quality of the recorded)signals, the recorded fo
recording method, thereby allowing data interchange between drives by means of 'such magnetic tape cartridges
used i3 known as Digital Data Storage (DDS).

This International Standard specifies two types of cartridge which, for theurpose of this International Standard
to as Tlype A and Type B.

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

Informjation interchange between systems by means of this,International Standard also requires the use, at a m
labellipg and file structure and an interchange code which are agreed upon by the interchange parties. It is n
scope pf this International Standard to specify the labelling and file structure, or the interchange code.

2 Conformance
2.1 Magnetic tape cartridge

A tapg cartridge shall be in conformance with this International Standard if it meets all mandatory requiremg
herein| for either Type A or Type B. The tape requirements shall be satisfied throughout the extent of the tapg
all be either a Singlé\Data Space Tape or a partitioned tape.

Generating system

rmat and the
. The format

are referred

nimum, of a
Dt within the

nts specified
. A recorded

incorporated

International

A system’generating a magnetic tape cartridge for interchange shall be entitled to claim conformance with this

Stan d ] Ording on-th ape-_mn N mand oD guirements-o his-intermational->tandard.-and-u

methods of appending and overwriting are implemented.

gither or both

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

conformance shall also state which of the following optional features are implemented and which are not:
— the performing of a Read-After-Write check and the recording of any necessary repeated frames,
— the recording of multiple representations of the same Basic Group,

— the generation of ECC3 Frames.

A claim of conformance shall also state the differences in its operation, if any, which depend upon the presence, or absence,

of the MRS feature in the cartridge.
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23 Receiving system

A system receiving a magnetic tape cartridge for interchange shall be entitled to claim conformance with this International
Standard if it is able to handle any recording made on the tape according to this International Standard. In particular it shall

be able:

—  to recognize repeated frames and to make available to the user data and Separator Marks from only one of these frames,

A claim of conformance shall state whether or not the system is capable of using ECC3 check- bytes in a process of| error

correction.

In addition a ¢laim of conformance shall also state whether cartridges of Type A or Type Blop both are supported.

A claim of canformance shall also state the differences in its operation, if any, which depend upon the presence, or absence,

of the MRS fgature in the cartridge.

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 yalid. 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 properties.
1SO 1302:1992, Technical Drawings - Method of indicating surface texture.

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

4 Definitions
For the purp(Les of this Internatienal-Standard, the following definitions apply.
4.1 Absolute Frame Number/(AFN): A sequence number, encoded in the frame.
4.2 Area ID: An identifier defining the area of the tape and specifying the types of frame written.
43 Automitic Track Finding (ATF): The method by which tracking is achieved.

4.4 Average Signal Amplitude: The average peak-to-peak value of the output signal from the read head at the

fundamental frequency of the specified physical recording density over a minimum of 7,8 mm of track, exclusive of missing

pulses.

4.5 azimuth: The angular deviation, 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.

4.6 back surface: The surface of the tape opposite to the magnetic coating which is used to record data.
4.7 byte: An ordered set of bits acted upon as a unit.

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

4.9 Channel Bit: A bit after 8-10 transformation.

4.10 Data Format ID: An identifier specifying which data format is being used on the tape.
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4.11 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 Physical End of Tape.

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

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

4.14

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

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

4.17 Housekeeping Frame: A frame which contains no user data and which is identified as such’by the values jn the data
fields therein.

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

4.19 magnetic tape: A tape which will accept and retain the magnetic signals intended for input, output and stdrage
purposes on computers and associated equipment.

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

NOTE 1 { The tape includes recordings made at 83,4 ftpmm, 333,6 ftpmm, 500,4 ftpmm, 1 001 ftpmm and 1 501 ftpmm.
NOTE 2 { The Master Standard Amplitude Calibration Tape has been established by Sony Corporation.

4.21 Master Standard Reference Tape: A tape selected as the standard for Reference Recording Field, Signal |Amplitude,
Resolytion, Overwrite and Signal-to-Noise Ratio,

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

4.22 Optimum Recording Field: In the plot of Average Signal Amplitude against the recording field at the phyfsical
recording density of 3 002 ftpmm, thefield that causes the maximum Average Signal Amplitude.

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

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

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

427 presrecord
been recorded.

ously have

4.28 record: Related data treated as a unit of information.
429 Reference Recording Field: The Optimum Recording Field of the Master Standard Reference Tape.

4.30 Secondary Standard Amplitude Calibration Tape: A tape pre-recorded as defined for the Master Standard
Amplitude Calibration Tape; the outputs are known and stated in relation to those of the Master Standard Amplitude
Calibration Tape.

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

tertiary reference tapes for use in routine calibration.
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431 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 - Secondary Standard Reference Tapes can be ordered from Sony Corporation, Major Customer Division, Magnetic Products Group, 6-7-35, Kitashinagawa,
Shinagawa-ku, Tokyo 141, Japan, under Part Number RSD 1079 until the year 2000. It is intended that these be used for calibrating tertiary reference tapes for use
in routine calibration.

4.32 Separator Mark: A Record containing no user data, which is used to separate data.

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

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

4.35 Test Recording Current: The current that produces the Reference Recording Field.
4.36 track:A diagonally positioned area on the tape along which a series of magnetic signals tay be recorded.

437 Virtull‘tEnd of Tape (VEOT): The point along the length of the magnetic tape within-partition 1 which defines|the
end of the part of partition 1 which is usable for recording data for interchange.

5 Environment and safety
Unless otherise stated, the conditions specified below refer to the ambient conditions of the air immediately surrounding the
cartridge.

5.4 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:

temperature :23°Ct2°C
relative humidity : 40 % ta 60 %
conditioning jperiod before testing :24 h
5.2 Opgrating environment
Cartridges uld for data interchange.shall be capable of operating under the following conditions:
temperature :5°Cto45°C
relative humidity 120 % to 80 %
wet bulb temperature : 26 °C max.

There shall be ne‘déposit 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 values, before use the

cartridge shall be conditioned in the operating environment for a time at least equal to the period during which it has been
out of the operating environment, up to a maximum of 24 h.

NOTE - Rapid variations of temperature should be avoided.
53 Storage environment
For long-term or archival storage of cartridges the following conditions shall be observed:

temperature :5°Cto32°C
relative humidity 120 % to 60 %


https://standardsiso.com/api/?name=592929f56c0deeeca52e10e3d67d4ebe

ISO/IEC 12247:1993 (E)

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 takes P e ae are ided in anne

5.5 Safety
The caftridge and 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 sti]l carbon dioxide atmosphere.

Section 2 - Requirements for the case

6 Dimensional and mechanical characteristics of the case
6.1 General
The case of the cartridge shall comprise:

— anjupper half,

— alower half,

— aglider 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.

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 slider in closed position.

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

Figurel122  isa view from the top of the inside of the lower half with the upper half removed |

Figure 13 is a view of the 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 a top view of a hub.

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

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

Figure 18 shows at a larger scale the lid 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).
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6.2 Overall dimensions

The edges fofmed 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.
6.3 Loagding grip
See figure 6.

The top side $hall have a loading grip for loading and positioning the cartridge intothe-drive. The position and dimensipns of
the loading grip shall be

L{=25,5mm £ 0,3 mm

L{=10 mm min,

Ld=50mm £ 0,2 mm

L{=2,0 mm min.

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

+02
0,5 mm mm
-0,0

6.4 Holding areas
See figure 6.

The two areap shown shaded in figure-6 shall be the areas along which the cartridge shall be held down when inserted|in the
drive. Their fositions and dimensions shall be

L{=6,0 mm % 0, }-mm
Ly=50mm 0,1 mm
6.5  Notthesof the lid

See figures 5|and’8.

The lid shall have two pairs of notches.

The first pair of notches, the slider lock release notches, allows elements of the drive to release the locking mechanism of the
slider. The positions and dimensions of these notches shall be

L,o=0,4 mm max.

Ly, =3,0 mm min.
Li;=12mm% 0,1 mm
L;=498 mm 0,2 mm
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The second pair of notches, the slider movement notches, allows elements of the drive to move the slider from the closed to
the open position (see also 6.8.1). The positions and dimensions of these notches shall be

L,, = 3,0 mm min.
L,4=0,9 mm min.

Lis=75mm*0,1 mm

L,¢=36,00mm £ 0,15 mm
6.6 Lid dimensions

See figlires 6 to 8.

The lid|is shown in the closed position in figure 6 and 7. Its dimensions shall be
Li;=12mmz0,1 mm
L;3=68mmt0,4 mm
Lig=1,1mmz0,1 mm
Lyy=2,0mm 0,1 mm

L, =6,4mm 0,2 mm
Ly;=15mm 10,1 mm

Ry =6,8 mm 10,4 mm

The lid|shall have a chamfer of 45° by

L,;=1,5mm 0,1 mm

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

Ly, =10,5mm £ 0,2 mm
Lys<Ly

When 1jo force is exerted

L,, = 10,9 mm max.

In figure 8 the lid is;siown in the open position. The distance from the front edge of the lid to the rear side shall be
Lye=55,5 mm £ 0,3 mm.

6.7 Optical detection of the beginning and end of tape
See figures 9and 12:

Means for the optical detection of the beginning and end of tape 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 windows allows this detection for two different
drive designs:

— either a light source and a detector are provided in the drive on each side of the cartridge, in which case the 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 the lower window; the light transmittance of the prism
shall be greater than 50 % of that of a reference prism when measured as specified in annex A,

— or, the light of a light source within the drive passes through the tape from inside the cartridge and falls through the
lower windows onto the detectors placed on each side of the case.
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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

Lyg=7,65 mm 0,10 mm

L,
Lip=39mmz0,1 mm
L,
L,

L{; = 2,5 mm min.

+0,20

= - U'w

1 =18mmz0,1 mm

»=7,0mm 1 0,2 mm

Dimension L}, specifies the position of the rear edge of the windows relative to Reference Plane-X. Dimension L;, shall be

measured rel

6.8 Bot

See figures 1

wtive to this rear edge.

om side
D and 11.

The bottom dide is shown in figure 10 with the lid and the slider in the closed position and in figure 11 with both in th¢ open

position.

The dimensign L, of the bottom half, Ly of the slider and L4 of the.lid-Shall satisfy the following conditions

6.8.1 Lodking mechanism of the slider

The cartridg

Ly, =73,0mmz0,3 mm

Lys <Ly,
L

b6 < L34

e shall have a locking mechanismfor the slider which locks it in the closed and open positions. The degign of

this mechanism is not specified by this Interational Standard, except for the different forces acting on the slider, and (for its

detent.

The slider sTall be spring-loaded by a spring holding it in the closed position when it is unlocked. The force required to

operate the s

The slider sk

these openin|
example of i

The grooves

ider shall not exceed)2 N.

all have two.grooves with an opening at each end. The detent of the locking mechanism shall protrude through

igs so as to hold the slider in both open and closed positions. The detent shown in cross-section C-C is gnly an

mplementation.

dimensions
position shal

are-parallel to Reference Plane Z and aligned with the slider lock release notches of the lid. The positiops and
¢ fof 1 o torthe—d thretocki _ Ill'l"llclosed

1be

Ly;=12mm10,1 mm
Lyg=49.8 mm 0,2 mm
L3g=10,0mm 0,1 mm

05

Lip=20mm  "mm

0,0

L4, = 3,0 mm min.

L4y = 1,5 mm min,
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L3 =08 mm+0,1 mm

L,=08mm >~
44 = U, mm_o.lmm

A =45° min.
L4s=0,65 mm £ 0,05 mm

The popition and dimensions of the openings for the detent when the slider 1s held in the open position are determlined by L,g,
Lyg, Ly and Ly

In the ¢losed position of the slider, the maximum force to be exerted on the detent in a direction perpendicular {o Reference
Plane Z and over a stroke of 0,65 mm shall be 0,5 N max.

In the gpen position of the slider the holding force shall be 0,3 N min.
6.8.2 | Access Holes

The slﬁr 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, =10,0 mm £ 0,2 mm

d, = 12,0 mm max.

6.8.3 | Recognition, Sub-datums, and Write-inhibit Holes
The bojttom half shall have a number of holes on an edge at its rear, This edge shall be defined by
Lyg=452mm 0,2 mm
L47=49,2mm 0,2 mm
The ceptres of these holes lie on a line perpendicularto Reference Plane Y at a distance from Reference Plane X of
L4yg=47,2mm0,2 mm
6.8.3.1 Recognition Holes
There ghall be four Recognition Holes humbered from 1 to 4 as shown in figure 10. Their positions and dimensiops shall be
dy =2,5mm 1 0,1 mm
L4y =10mm £0,1 mm
Lo =56,0mm £ 0,3 mm
Ly, =40mm £ 0,1 mm

Lg; = 3.0 mm min.
All Recognition Holes 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 a Recognition Hole closed by means of a plug, the other shows it with the plug
punched out. These plugs shall withstand an applied force of 0,5 N max. without being punched out.

This International Standard prescribes the following states of these holes:

Recognition Holes 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
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Other combinations of the states of the Recognition Holes No. 1, No. 2 and No. 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 =2,5mm 10,1 mm

LS:’ = 56,0 mmzx U,j mm

When the Wrjte-inhibit Hole is open, recording on the tape is inhibited, when it is closed recording is enabled.

of the two crgss-sections F-F shows the hole closed by means of a plug, the other shows it with the hole‘punched out. [These

The Write-in(Iibit Hole shall have the cross-section shown in cross-section F-F in figure 11 for Recognition ‘Hole No. 1. One
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. df present, this elemen{ shall
be such that the state of Write-inhibit Hole is visible (see figure 3 as an example). Such an_ element shall neither be 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 dinjensions from cross-section F-F shall define the closed and open states;cespectively.

L$=10mm 0,1 mm
Lgy = 3,0 mm min,
6.8.3.3 Subidatum Holes
These holes are used to position the cartridge in the drive. Their position and dimensions shall be as follows.
E as

— The hole|seen below the Write-inhibit Hole in figure 1}-shall have an elongated form and the same cross-section E
shown f([ the other hole.
S

L4, =45,5mm 0,2 mm
+0,1

Lygs=3,5 mm_o‘0 mm

Li=250mm >
5p = “» m"}om mm

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

+0,05

dg| = 2,50 mm, So0 ™™

dgl = 1,0imm min,

Ly =55mm+ 0.1 mm
Lgg =2,0 mm min.
Lo =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 D-D shown for the latter also applies to the former. Their positions and dimensions shall
be

10
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Lgo=51,0mm 0,1 mm

+0,05
L6l = 2,80 mm- O,w mm

+0,1

L¢, = 3,5 mm mm
62 > -0,0

L, = 3,0 mm min.
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+0,05
=2,80 mm
d7 80 ) 0,00 mm

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 fthe cartridge is inserted into the drive, tape guides in the drive pull out the tape toward the heads of thg 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)

Lgs = 3,1 mm max.
Lgs = 5,6 mm min,
L¢g = 11,0 mm max.

+0,7
Lg; = 7,0 mm _00 mm

Lgg = 6,7 mm min.
a=45°t1°

Lgo=47,9 mm min,

+0,00
Lyo=3.30 mm ' o

6.8.6 | Holes for accessing the hubs

The lower half has two holes through) which the spindles of the drive can access the hubs when the slider is [in the open

position. The positions and dimensions of these holes shall be
dg =9,0 mm 1 0, mm

Ly, =29,00mm = 0,15 mm

Ly, = 10,5mm + 0,1 mm

L;3=30,0 mm £ 0,1 mm

6.8.7 | Anternal structure of the lower half

See 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 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 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 diameter of the tape wound on a hub shall be

dg =36,5 mm max.

11
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The tape shalll pass around two guide posis in the carfridge, the axes of which are perpendicular io Reference Plan

pondaciiidl

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 crogs-section shall be circular with a radius
R,=30mm £ 0,1 mm
over an angle of 180° in clockwise sense starting at angle
p=45°%1°
— their crogs-section over the other half of 180° is not specified by this International Standard.
6.8.7.5 Poslion of the tape in the case (view A)

When the tage runs from one guide post to the other it shall remain between two planes parallel to Reference Plane Z. The
distance of these planes to Reference Plane Z shall be

Li, = 1,4 mm min.
L{5 = 6,4 mm max.
The design centre for the position of the tape centreline is
Lic=3,9 mm
The height of the access room specified in 6.8.5 for the tape guides shall be

+0,6

Li;=80 mm_ o mo
6.8.7.6 Tape path zone

When the caftridge is inserted into-the drive, the tape is pulled outside the case by tape guides as mentioned above. It is then
no longer in fontact 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=55movt 0,1 mm
Lio ='56,5 mm % 0,3 mm

Lgo= 850 MM 6;2-mm
6.8.8 Light path
See 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 Ly, (see figure 9). The dimensions
Lg; = 1,5 mm max.

Lg, = 5,0 mm min.

12
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ensure that no elements of the case obstruct the light path.
6.8.9 Support Areas
See 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 Supporting Areas A', B', C' on its bottom side, shown shaded in figure
13.Th nosition and dimensions o nese ared 2 DEC-AS-1O0LOWS.

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

There phall be two annular Datum Surfaces A and B and one circular such/surface C. All three Datum Area$ shall lie in

— Dgtum Area B shall be centred on the intersection;of Reference Planes X and Z at a distance L, (see 6.8/4 and figure
11) from the centre of Datum Area A. Its inner dimensions shall be Ly, and Ly, its outer diameter shall be d,,.

See figure 14.

Suppoft Area A' shall‘be coplanar with Datum Area A within 0,1 mm.

Suppoft Area B'shall be coplanar with Datum Area B within 0,1 mm,

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

g7 =50 mm 6,05 mm
from Reference Plane Z.
6.9 Hubs
See figures 15, 16.
The dimensions of the hubs shall be

+0,08
d;; =6,60 mm
11 - 0,00 mm

+0,0
d12= 8,8 mm -0l mm

13
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dj3=1500mm t 0,05 mm
B=60°%1°
y=45°%1°

+0,1
L88 = 2,5 mm ) 0'0 mm

+0,20

The two cylindrical surfaces with diameters d; | and d, ; shall be co-axial within 0,05 mm.
The torque negessary to rotate the hub with a partially or fully wound tape shall be 0,0002 N-m max.
6.10 Leader and trailer attachment

The material pf the leader and trailer and their attachment to the hubs and to the tape shall be suCh that when subjected to a
force 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
See figure 17

The interface|between the hubs and the spindles, shown in figure 17 in cross<section, is specified in terms of the follpwing
relationships:

1,2 mm max
dig-dy= 1.0 mm min
Loy - Lyg = 1,3 mm max.

NOTE - It is expected that the top of the drive spindle will not penetrate withirh the hub beyond a distance L, = 7,65 mm max. above Reference Plane Z.
6.12  Opeping of the lid
See figure 18
When the lid |s opened its lower front edge moves along an arc of a circle with radius
R¢=9,6 mm £ 0,2 mm
The centre ofjrotation is defined by L} and L,,. The end position of the lid, i.e. when it is fully open, is defined by
Lgp = 10,9 mm £ 0,2 mm
Ly; =03 mm.£0,1 mm
Ly, = 6,3 mm 1 0,2 mm

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

Lys=5,0mm % 0,1 mm
measured parallel to Reference Plane Z from the centre of rotation of radius R (see also annex C).

6.13  Release of the hub locking mechanism
See 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 figure 19, 20) the hubs shall remain locked as
long as the lid has not reached the position defined by

14
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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:

Lgg =10,3 mm

ISO/IEC 12247:1993 (E)

Lgg=6,6 mm £ 0,2 mm

as shown in figure 20.

6.14
See fig

Label areas
21, 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 s

all be
L,po = 28,9 mm max.
L,o; = 5,2 mm min,
L,q, =43,4 mm max.
L,o3 = 39,4 mm max.
L4 = 8,8 mm max.

Rg =0,5mm min.

15
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’ Figure 9 - Left side, lid open

ZZ

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
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Figure 15 - Top view of a hub
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Figure 16 - Side view of a hub

Reel spindle
| /

wh

N
B

=177 Ve f//}é‘.{

Lq

=

| (
PBa L/ =

i ggin

5 ==

Pdw

@d s

Figure 17 - Interface with the drive spindle
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Figure 18 - Lid in completely open position
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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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Figure 21 - Top side, label area
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Section 3 - Requirements for the unrecorded tape

7 Mechanical, physical and dimensional characteristics of the tape
7.1 Materials

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.

There shall b¢ a leader tape between the take-up hub and PBOT. There shall a be trailer tape between PEOT and’the supply
hub. The leader and trailer tapes shall consist of a translucent length of the same or equivalent base matetial withopt the
ferromagnetiq coating or the back coating.

The leader and trailer tapes shall each be attached to the magnetic tape by means of a length of splicing tape which| shall
extend over each such joint. The splicing tape shall consist of polyethylene terephthalate (or equivalent) coated on ong side
with an acrylic (or equivalent) adhesive material.

72 Tape length
7.2.1 Length of magnetic tape
The length of|tape between PBOT and PEOT shall be

For Type A: Between 3,0 m and 60,5 m
For Type B: Between 3,0 m and 92,0 m.

7.2.2 Lenj;th of leader and trailer tapes

The length of the leader and trailer tapes shall be 60 mm + 5 mm. The joints between the leader and trailer tapes and the
magnetic tapg shall be perpendicular to the Tape Reference Edge within 10°.

7.2.3 Length of splicing tapes

The splicing tapes shall extend for a distance of notless than 6,0 mm, and not more than 7,0 mm, over the leader and {railer
tapes. Their extents over the magnetic tape shall be not less than 4,0 mm and not more than 10,0 mm.

73 Tapg width
7.3.1 Width of magnetic, leader and trailer tapes
The width of the magnetic tape and-of the leader and trailer tapes shall be

+0,00
3,81 mm et
-0,02

The width shall be measured across the tape from edge to edge when the tape is under a tension of 0,18 N max.
7.3.2  Wid

h and position of splicing tape
The width of ‘the-s ing i across-the-width-of-theteadertrarter-and-mag c-ta S S at the
bottom edge of the splicing tape shall be no more than 0,60 mm from the bottom edges of the other tapes and the top of edge
of the splicing tape shall be no more than 0,60 mm from their top edges. Neither edge of the splicing tape shall extend
beyond the edges of the leader, trailer and magnetic tapes.

P1icC gtap 1

74 Discontinuities

Between PBOT and PEOT there shall be no discontinuities such as those produced by tape splicing or perforations.
7.5 Total thickness

The total thickness of the magnetic tape at any point shall be

For Type A: 13 pm £ 1 pm
For Type B: 9,0 pm £ 0,8 pm.
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Longitudinal curvature

The radius of 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 m if measured over an arc of acircle

7.7

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

Proced
Cutal

coated furface is freely exposed to the test environment. From the centre portion of the conditioned tape cut a

Cupping

re

[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

st piece of
25 mm |ength. Stand the test piece on its end in a cylinder which is at least 25 mm high-with an inside diameter {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 retigle and determining the distance from the aligned edges to the corresponding surface of the test piece at its entre.
7.8 Coating adhesion
The for¢e required to peel any part of the coating from the tape base matérial shall not be less than 0,05 N.
Procedgyre
Take a fest piece of the tape approximately 380 mm long and s¢fibe a line through the recording coating across the width of
the 125 mm from one end. Using a double-sided pressure sensitive tape, attach the full width of the tes piece to a
smooth metal plate, with the recording surface facing the-plate, as shown in the figure below. Fold the test piece|over 180°,
attach the metal plate and the free end of the test piece to the jaws of a universal testing machine and set the of the jaw
separatipn to 254 mm per min. Note the force at which any part of the coating first separates from the base material. If this is
less than 0,05 N, the test has failed. If the test pieee peels away from the double-sided pressure sensitive tape befofe the force
exceeds|0,05 N, an alternative type of double-sided pressure sensitive tape shall be used. If the back surface of |the tape is
coated, fepeat a) to d) for the back coating:

_\ Rc:cordingl surface Scribed line
<« {
Pressure-sensitive tape
125 mm
ECMA-83-0051A
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 diameter 36 mm.

Wind the tape on to the tube at a tension of 1,1 N.
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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 further 24 h in the Testing Environment.

Apply a force of 0,1 N to the free end of the test piece and allow it to unwind slowly.

Requirement

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

7.10 Ten‘tile strength

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

7.10.1 Breaking strength
The breaking|strength shall be

For Type A: ]:ot less than 9 N
For Type B: not less than 6 N.

Procedure

Load the test| piece 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: jgreater than 1,4 N
For Type B: greater 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 elongation, expressed as a percentage of the original length, shall be less than 0,03 %.
Procedure
Measure the priginal length of a test piece of approximately 1 m with an applied tensile force of less than 0,05 N.
Apply for 3 minutes an additional force of

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

712 El

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

10° Q to 5 x 103 Q for non-back coated tape
10° Q to 5 x 1012 Q for back-coated tape

trical resistance of coated surfaces

Remove the eidditiona] force and measure the length of the test piece after a further 3 minutes.

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

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

&l [
1 [

|
<—

T

ECMA-93-0053A

N

Figure 24 - Setup for measuring the electrical resistance

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

NOTE - 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.

When [performing-these tests, the output or resultant signal shall be measured on the same relative pass for|both a tape
calibraged to the‘Master Standard Reference Tape and the tape under test (read-while-write or first forward-read{pass) on the

tape condition : a.c. erased
0,05
diameter of scanner : 30,00 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
write gap length 10,25 pm % 0,03 pm
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physical recording densities

recording current
recording waveform

read track width

(specified in each test)
: Test Recording Current
: square wave

:20 pm £ 2 pm

: 83,4 ftpmm, 750,6 ftpmm, 500,4 ftpmm, 1001 ftpmm, 1501 ftpmm, 3 002 ftpmm

write track width

read output 1
8.1 Op
The Optimu

Traceability
Reference T

8.2

The Averagq
the Master S

The Averagg
the Master S

b

Signal amplitude

: equal to, or greater than, the read track width
evel : taken at the appropriate fundamental frequency only

limum Recording Field

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

the Reference Recording Field is provided by the calibration factor supplied with each Secondary St
pe.

Signal Amplitude at the physical recording density of 3 002 ftpmm shall be*between 70 % and 160 % of ¢
tandard Reference Tape.

Signal Amplitude at the physical recording density of 83,4 ftpmnt shall be between 70 % and 160 % of t
tandard Reference Tape.

Traceability
supplied wi

8.3 R

The ratio of
density of 7

For the phyIal recording densities of 1 001 ftpmm/and 83,4 ftpmm the ratio shall be between 70 % and 126 % of thg

ratio for the

Traceability
each Secon

84 Ovg

Overwrite is
density to thq

0 the Average Signal Amplitudes of the Master Standard Reference Tape is provided by the calibration
each Secondary Standard Reference Tape.

lution

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

Master Standard Reference Tape.

o the resolutions for the Master Standard Reference Tape is provided by the calibration factors supplie}
Standard Reference Tape.

brwrite

the ratio of the-Average Signal Amplitude of the residual of a low density recording after overwriting at a
e Average Signal Amplitude of the original low density recording.

Traceability
with each Se|

the_overwrite ratios for the Master Standard Reference Tape is provided by the calibration factors sy
ondary Standard Reference Tape.

andard

hat for

hat for

factors

prding

P same

d with

higher

pplied

8.4.1.1 Procedure

First, 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 residual 750,6
ftpmm signal. Repeat for the Secondary Standard Reference Tape.

8.4.1.2 Requirements

The ratio

shall be less

30

Residual Average Signal Amplitude at 750,6 ftpmm after overwriting

Average Signal Amplitude of the original recording at 750,6 ftpmm
than 140 % of the same ratio for the Master Standard Reference Tape.
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8.4.2 Physical recording densities of 83,4 ftpmm and 1 001 ftpmm
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The ratio shall be less than 126 % of the same ratio for the Master Standard Reference Tape.

8.5 Ed3C U1 Cradurc

When 3 tape has been recorded at 750,6 ftpmm with the Test Recording Current and then passed throgh a Jongitudinal
steady erasing field of 198 900 A/m, any remaining signal shall not exceed 3 % of the Standard Refererice. Amplifude for that

_______ PRSI S, oL 11 e G Y

densiiy| The erasing fieid shall be reasonably uniform, for exampie, the fieid in the middie of a solenoid. This measurement
shall bg made with a band pass filter passing at least 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 fhe Average Signal Amplitude for the recording density of 1 501 ftpmm onthe same tape.

8.6.2 | Missing pulse zone

A missjng pulse zone commences with a missing pulse and ends when.5 consecutive flux transitions are detectedl or when a
length ¢f 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 10* flux transitions and applies to both positive ahd negative
azimuth tracks.

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

The sigpal-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 =20 log dB

Average integrated rms noise amplitude

Requirement

The S/N for the tapeunder test (S/N,ape) shall be better than -3 dB relative to the S/N for the Master Standard Reference Tape
(8/Nyskt) whenmeasured according to the procedure defined in annex E.

Traceability. to' the (S/Nysr7) is provided by the calibration factor supplied with each Secondary Standard Reference Tape.

Section 4 - Requirements for an interchanged tape

9 Format
9.1 General

Data to be recorded is sent from a host computer to the tape system together with two types of Separator Mark 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 recorded on a group of tracks. The part of each track in which the user data,
Separator Marks and associated information are recorded is called the Main Zone of the track. Additional information 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.
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In the following description all operations on the data received from the host computer, including the use of error detecting
and correcting codes, 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.

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 alloq

to 126 632.

tated consecutively starting with zero. In each Basic Group the bytes are identified by a running number from 1

The structurg of Basic Group No. 0 is not specified by this International Standard. The data for this group is‘generated|by the

tape system

Data and Se

No. 0 startin

see annex M). It is recorded as the Vendor Group (see 14.5.1).

parator Marks received from the host computer shall be grouped in the Basic Groups'following Basic |Group
p with Basic Group No. 1. These Basic Groups shall be structured as follows.

NOTE - In this Intemnational Standard, there are two types of Separator Marks which are referred to as Separator 1 and Séparator 2. Some other standards, ¢.g. those

which define an

Separator 1 be eguated to file mark and Separator 2 be equated to set mark.

interface between a tape drive and a host computer, use the terms "file mark" and "set mark” to denote Separator Marks. It is recommerjded that

[ =y &N
[ =2 —] wm
©w <o
Byte No. — -~ SS F
Entities and/or Block Group
unprocessed — Access Info.
records Table Table
32 bytes
—
126 632 bytes
Figure 25 - Structure of a Basic Group
The user daja is progressing infe, the Basic Group from left to right (as seen in figure 25). At the same time a part| of the

Basic Group called Index progresses from right to left.

The Index shall consist-efitwo tables:

— aGroup

— aBlock

32

Access Table of variable length.

Information Table occupying the last 32 bytes of the Basic Group,
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9.2.1 Group Information Table

The Group Information Table shall have the following layout.

Table 1 - Group Information Table

ISO/IEC 12247:1993 (E)

Byte positions

Length in
bytes

Name of the field

126632
to
126 629

4

(Set to all ZEROs)

126 628
and
126 627

Group Number of the previous Separator 2

126 626
and
126 625

Count of Separator 2's

126 624
and
126 623

Group Number of the previous Separator 1

126 622
and
126 621

Count of Separator 1's

126 620
and
126 619

Group Number of the previous record

126 618
and
126 617

Count of Records in the current Basic Group

126 616
and
126 615

Separator 2 count

126 614
and
126 613

(Set to all ZEROs)

126'612
and
126 609

Separator 1 count

126 608
to

Record count

120 0V

126 604
and
126 603

Block Access Table Count

126 602
and
126 601

Group Number

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.
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9.2.1.1 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 Group
contains the last written Separator 2. If no such Basic Group exists, this field shall be set to all ZEROs.

9.2.1.2 Count of Separator 2's field

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

which

Basic

9.2.1.3 Group Number of the previous Separator 1 field

This field shall be a 2-byte field. It shall specify in binary notation the running number of the previous Basic Group
contains the last written Separator 1. If no such Basic Group exists, this field shall be set to all ZEROs.

9.2.1.4 Coupt of Separator 1's field

This field shdll be a 2-byte field. It shall specify in binary notation the number of Separator 1's,written in the current
Group.

9.2.1.5 Group Number of the previous record field

This field shall be a 2-byte field. It shall specify in binary notation the running nuniber of the last-written previous
Group in which a Separator 1 or a Separator 2 or the beginning of a record containing user data occurred. If no such
Group exists,|this field shall be set to all ZEROs.

9.2.1.6 Count of Records in the current Basic Group field

which

Basic

Basic
Basic

This field shall be a 2-byte field. It shall specify in binary notation the.sum of the number of records for which there is alTotal

Count entry gr an entire record entry in the Block Access Table of'thé current Basic Group and the number of Separa
and Separator 2's written in the current Basic Group.

9.2.1.7 Separator 2 count field

or 1's

This field shpll be a 2-byte field. It shall specify in_binary notation the number of Separator 2's written since the LBOT

including those in the current Basic Group.

9.2.1.8 Separator 1 count field

This field shpll be a 4-byte field. It shall specify in binary notation the number of Separator 1's written since the LBOT

including those in the current Basic Group.

9.2.1.9 Recprd count field

This field shall be a 4-byteAfield. It shall specify in binary notation the number of records written since LBOT inc(l;uding
those for which there is atotal count entry or an entire record entry in the Block Access Table of the current Basic
Each Separatpr 1 and Separator 2 shall be counted as a record.

9.2.1.11 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.
9.2.2 Block Access Table

roup.

The Block Access Table shall contain one or more entries for each user data record, Separator 1 and Separator 2 of the Basic
Group. 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 Group Information Table, in byte positions 126 597 to 126 600. Each entry shall be a 4-

byte field structured as follows.
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Entry of the Block Access Table
Flag Byte Count
1st byte 2nd byte 3rd byte 4th byte
I_;bf_l b7 | b6 | b5 [ b4 | B3 | b2 | b1 (msb) (1sb)

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
224.1 aj specified below. This International Standard specifies seven settings of the Flag Byte. Other settings an
by this [nternational Standard.

9.2.2.1 Settings of the Flag Byte
9.2.2.111 0000X001 : Total count entry

This enjry shall specify:

—  that the record is not a Separator record,

preater than
e prohibited

- if this entry is preceded by a Last Part entry (see 9.2.2.1.5) it shallmean that the record starts in a previous Basic Group

and ends in the current Basic Group; the count field shall specify the total number of bytes of the record,

9.
nu

2.1.7), this entry shall be the first entry of the Index;of the current Basic Group; the count field shall speq
ber of bytes of the record referred to by the last-part entry in the Index of the previous Basic Group.

9.2.2.12 0000X111 : Separator Mark entry

This engry shall specify that the record is a Separator record. The count field shall specify the number zero if the
Separatpr 1 record and the number one if the record is a Separator 2 record.

9.2.2.1.3 0100X000 : Middle part entry

shall specify that the-record starts in a previous Basic Group and ends in a subsequent Basic Group

ify the total

- if 2]:e last two entries of the Index of the previous Basic-Group are a last part entry followed by a skip entry (see

record is a

The count

The count

shall specify the number of bytes in that part of the record which is in the
9.2.2.1.6 0110X011 : Entire record entry

current Basic Group.

he count field

This entry shall specify that the record starts and ends in the current Basic Group. The count field shall specify the number of

bytes of the record.
9.2.2.1.7 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 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

Index.
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9.2.2.1.8 Count fields of the skip, entire record, start part, middle part and last part entries

The sum of the numbers specified in the count fields of those of these entries present in the Block Access Table shall be
126 632.

9.2.2.19 Bit b4 - AEWP

In each of the entries specnﬁed in 9.2.2.1.1 to 9.2.2.1.7 the f0urth bit, the After Early Warning Point bit, is indicated as
indifferent asfar-2 aning-of-the-entry-is-concerned- ing-shall be-as-follows:

(see 14.8 and 15.1.2.4) it shall be set to ZERO,

P it shall be set to ONE in all following entries in the Index of the current and all following Basic' Groups.

These four entries are also the only valid ones after a total count entry in the Block Access Table of any Basic Group. A
special case pccurs when the record finishes in a Basic Group but.because insufficient space remains available in the Index of
that Basic Group, the total count entry is recorded in the Index.of the following Basic Group.

Only the valid settings of the Flag Byte to exit from each state are shown. Any other settings are invalid.
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Table 2 - Valid sequences of entries in the Block Access Table

rator Start
s.phﬁark spanned
record

Basic Group | Mp'd.dn'

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 3 2 2 8
Byte No. —e ---- b~ R w o- o . o . w
Gl Gl Gl Gl Gl
5756 5756 5756 5756 5756
bytes bytes bytes bytes bytes
¢ 126 632 bytes >

Figure 27 - G1 Sub-Groups

9.3.2 G2Sub-Group - randomizing

The bytes of|each G1 Sub-Group shall be submitted to an Exclusive OR operation together with a sequénce of bits which is
the output of|the shift register shown in figure 28. Before each G1 Sub-Group, the shift register shallbe set as shown.

Preset value

0O00000000000O0«0 1

+

Bit clock
Input data Output

Figure 28 - Shift register

For each byte the least significant bit, i.e. bit bl is’input first. The logical operators are Exclusive ORs. The result pf this
operation is 3 G2 Sub-Group in which all bytes are numbered from DO to D5 755. Their sequence is the same as befpre the
randomizing|operation, i.e. as in the G1 Sub-Group.

9.3.3 G3Sub-Group
Each G2 Sulj-Group of 5 756 bytes-shall be re-arranged into a G3 Sub-Group of 5 824 bytes.

In a G3 SubtGroup the bytes-of the G2 Sub-Group are ordered consecutively in rows of four called a word. These words are
numbered cansecutively-from 1 to 1 439. They are preceded by a 4-byte header forming word No. 0 and followed by 16(4-byte
words numbegred 1 440.t6 1 455 all bytes of which are set to all ZEROs.

™

bytes

The bytes Dk of the G2 Sub-Group the indices k of which equal 0 or 1 (mod 4) are grouped in a 2-byte channel A. Th
Dk the numblerszk 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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e  bit 7 shall be set to ONE, and
e  bit 8 shall be set to ONE

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

9.3.3.1.4 Byte identification
Each byte of

— its channgl (A or B)
- its byte
— its word humber (from 0 to 1 455)

Thus, the following notation is introduced.

Ayl indicates the byte identified by the lower byte of channel A in the i-th word.
Ay, indicates the 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.

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

9.3.4 G4 Sub-Group
Each Sub-Grpup G3 shall be transformed into a Sub-Group G4 consisting,of two twin arrays as follows.
A Sign, a Blgck Number and a Serial Number shall be allocated to each byte using the following formulae.

Sign: (-1

i
Block number: i(mod52)+75(i(mod2))+ intgz-

o o i
Serial number? 2 (u+int—)-int— (mod2)-32 int—
52 52 832

where:

int = indicates the integer part of the quotient
i = (1o 1455

a =0 for the A;, and A bytes

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

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

u =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 0 to 31).
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Array PLUS

0] 1121314135 50|51 (52]53 75 76' 717 126 | 127

[N S I )

23

25
26
27
28
29
30
31

[ I I

Array MINUS
IJ [ [
01112131415 50151 ]52] 53 75176 | 17 1261127

W N - O

23

28

=

26
27
28
29
30
31

[ I [
Figure 30 - Twin arrays of a G4 Sub-Group before C1 and C2 computation

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:
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—  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 C2 bytes shall be computed for all Serial Numbers in each even numbered Block with a Block Number from 52 to 74,
and for Sen y = ; With 3

$ shall then be computed for Serial Numbers 24 to 31 in all odd-numbered Blocks from all the“bytes jn the
-numbered Block and the bytes with a Serial Number from 0 to 23 in the odd-numbered Block: In Blocks ith a
Block Numb¢ér from 53 to 75, these C1 bytes shall be computed from the C2 bytes previously computed.

These two computations yield the bytes for the byte positions indicated by the shaded portions(of, the two twin arrays of
figure 30.

- Cl1 shall pe a GF (28) Reed-Solomon Code (32, 28, 5)

—  C2 shall pe a GF (28) Reed-Solomon Code (32, 26, 7)

Calculation in a GF (28) is defined by

G=x3+x*+x3+x2+1
A primitive element a in GF (28) shall be:

a=(( 0 0 0 0 O O 1 o0 )
a o & o A o O

The interleave depth of C1 is two bytes, that of C2 is’four blocks. The ECC bytes shall satisfy:
HpxVp=0

HoxVy=0

The generatof polynomials shall be:

P =0
i=5/
GQ(X) Mx-o)
i=0
1 1 1 1 ... 1 1 1
31 30 29 28 2
a a a a ... o o 1
Hp =| e o o3 o 2
93 90 81 84 6 3
o o o a ... a o 1
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M1 1 1 1 ... 1 1 1
o3l o o o .. a? o 1
af? o o3 o ... ot 0?1
Ha = o o o o ... af o} 1
ol2 120 116 Gl12 of o 1
55 10 1S ol o0 o 1
Dy - B
D2k,l+2 Dm+4.n
Dzk,1+4 Dm+8,n
Da.1+6 Dma2.n
Dzk,l+8 Dm+16,n
Dzk,l+10 Dm+20,n
D2k,l+l2 Dm+24,n
D2k,l+l4 Dm+28,n
D2k,1+16 Dm+32,n
Dzk,1+1s Dm+36,n
D2k,l+20 Dm+4),n
D2k,I+22 Dm+44,n
D2k,l+24 Dm+48,n
D2k.1+26 Qm+52.n
D2k,l+28 Qm+5t$,n
=| Pak.+30 Vg =| Sme+o.n
D2k+],l Qm+(>4,n
D2k+1,l+2 Qm«r»()B.n
Dok+1.144 Qmi72.n
Doks1146 Dmaz6.n
D2k+l,l+8 Dm+&),n
Dak.1410 Dm+san
Doks11412 Dm+gs.n
Dok ina Dmi92.n
Dok 11418 Dm+9s.n
Doks1ing Dm+100.n
D2k+1,l+20 Dm+104,n
D2k+1,l+22 Dm+108,n
Poi 41,1424 Dmi112.n
P2k+l,l+26 Dm+1 16.n
Poks1,1428 Dmi20.n
LPok 41,1430 - LDm4124,n-
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where:

P; ;= Cl bytes

Q;; = C2 bytes

i = Block Number

Jj = Serial Number

For C1: k=0,1,..,63

=01

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

For C2: ifm=0or2,thenn=0,1,..,31
ifm=1or3,thenn=0,1,...,23

9.3.5 Main Data Block

Each 32-byte| block of each array of a G4 Sub-Group shall be transformed into a 35-byte Main Data -Block by the additign of a
header of thr¢e 8-bit bytes preceding the 32 bytes of the block:

— 2 bytes :(Main ID, W1 and W2
— 1byte : Main ID, parity.

9.3.5.1 Mapm ID
The Main ID|bytes W1 and W2 shall have the following contents.

9.3.5.1.1 W1 byte

b8 b7 b6 bs 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 block} of the G4 Sub-Group.with an odd Block Number the W1 byte shall be set to all ZEROs.
For all blockk 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, shall be set to 01, otherwige they
shallbe 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. Repetitions and discontinuities are allowed at an append point, see
14.5.6 (see figure 46).
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b7 b6 bS b4 B3 b2 bl

Block Number of the Blocks
of the G4 Sub-Group

Bit 8:

Bits 7 fo 1:

Figure 32 - W2 byte

shall be set to ZERO to indicate that the block is a Main Data Block.

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

sash:
9.3.5.3 Summary of the structure of a Main Data Block

shall specify in binary notation the Block Number from 0 to 127.

b8 b7 b6 b5 Hb4 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
. <
of'a -
4 — ~—
Sub-Group 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

9.3.5.4 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:
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Each Pack Ite

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

the Running Number of the Basic Group,

the number of Separator 1's written since the LBOT
the number of Separator 2's written since the LBOT
the number of records written since the LBOT

in Pack Items No. 3 and 4, information about the contents of the tracks,

in Pack Ifems No. 5 to 8, log data on the history of the use of the tape (see 14.4.2).

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

for all r:rltiple-byte fields, the lowest numbered byte shall be the most significant and highest numbered byte the

significant,

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

other seven bytes.

94.1 Pack Item No. 1

m consists of eight 8-bit bytes numbered from 1 to 8, b8 being the most significant bit. In all Pack Items

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

bl

1 0 0 0 1 0 Position

Group Number

Group Number

Separator 1 count

Separator 1 count

Separator 1 count

Separator 1 count

Rl Q| ] L] &l WL

Parity

Figure 34 - Pack Item No. 1

9.4.1.1 Byte No. 1

In byte No. 1

least

of the

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 shall specify the Group Number recorded in the Group Information Table (see 9.2.1).
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9.4.1.3 Bytes No. 4 to No. 7
These bytes shall specify the Separator 1 count recorded in the Group Information Table (see9.2.1).

94.2 Pack Item No. 2
b8 | b7 | b6 | bS | b4 | b3 | b2 | bl
1 0 0 1 0 0 Repetitions
2 Separator 2 count
3 Separator 2 count
4 Record count
5 Record count
6 Record count
7 Record count
8 Parity.
Figure 35 - Pack Item No. 2
9.4.2.1 Byte No. 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.]
These
9.4.2.]
These

) Bytes No.2 and 3
bytes shall specify. the Separator 2 count recorded in the Group Information Table (see 9.2.1).

8 Bytes No. 4'toNo. 7
hytes shall specify the record count recorded in the Group Information Table (see 9.2.1).
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9.4.3 Pack Item No.3

b8 | b7 | b6 | bS b3 | b2 | bl
1 U U I 1 Area 1D
2 Absolute Frame Number
3 Absolute Frame Number
4 Absolute Frame Number
5 Check Sum 1
6 Check Sum 2
7 LF-ID
8 Parity

9.4.3.1 Byte No. 1
In byte No. 1

— b8 to b5|shall specify Pack Item Number 3
— b4 to bl|shall be set according t0 9.4.9.1.1.

9.4.3.2 Bytes No. 2 to No. 4

Figure 36 - Pack Item No. 3

These bytes shall specify a running number, the Absolute Frame Number, of the current frame, starting with 1 for the first

frame after the LBOT.

9.4.3.3 Bytes No. 5 to No. 7
9.4.3.3.1 Area ID set to X100 (s¢e'9.4.9.1.1)
9.4.3.3.1.1 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 thi
Item plus thg corresponding bits of the bytes of the G1 Sub-Group identified by byte No. 7 having the indices

Dyg;\3 Dgiv51Dsisss Where i =0, 1,2, ..., 718.
9.4.3.3.1.2 ByteNo6

5 Pack

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

D8i+2’ D81+4’ D5754, Whel‘c l = O, 1, 2, ceey 718.
9.4.3.3.1.3 Byte No. 7

This byte shall have the same setting as the Logical Frame ID of the G1 Sub-Group (see 9.3.3.1.3) to which Pack Item

Number 3 refers.
9.4.3.3.2 Area ID set to 0010

These bytes shall specify in binary notation the highest Absolute Frame Number within partition 1 of a partitioned tape (see

15).
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9.43.3.3 Area ID set to 1010

These bytes shall be set to all ONEs.

9.4.3.3.4 Area ID set to any other bit combination

These bytes shall be set to all ZEROs.

9.4.4

9.44.
In byte

ISO/IEC 12247:1993 (E)

Pack Item No. 4
b8 b7 b6 b5 b3 b2 bl
1 0 1 0 0 Area ID
2 Absolute Frame Number
3 Absolute Frame Number
4 Absolute Frame Number
5 Check Sum 3
6 Check Sum'4
7 LF-ID
8 Parity
Figure 37 - Pack Item No. 4

| Byte No. 1

No. 1

to b5 shall specify Pack Item Number 4

- b8
- b4

The n

9.4.4.3 Bytes No.S to No. 7
9.44.3l1 Area ID set to X100 (see 9.4.9.1.1)

to bl shall be set according to 9.4.9.1.1.
9.4.4.2 Bytes No. 2 to No. 4

ber specified in‘these bytes shall be the same as that specified by bytes No. 2 to No. 4 in Pack Item Number 3.

9.4.4.31:D Byte No. §

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

D, Dg; ;» Dgiyp» Where i = 1,2, ..., 719.

9.4.4.3.1.2 Byte No. 6

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

D,, Dg; , Dg;, where i = 1,2, ..., 719.
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9.4.4.3.1.3 Byte No. 7

This byte shall have the same setting as the Logical Frame ID of the G1 Sub-Group (see 9.3.3.1.3) to which Pack Item
Number 4 refers.

9.4.4.3.2 Area ID set to 0010

These bytes shall specify in binary notation the highest Absolute Frame Number within partition 1 of a partitioned tape.
9.4.4.3.3 Arga ID set to 1010

These bytes shall be set to all ONEs.

9.4.43.4 ArEa ID set to any other bit combination
These bytes shall be set to all ZEROs.
9.4.5 Pack Item No. 5§

b8 | b7 | b6 | bS | b4 | b3 | b2 |-bl
1 0 1 0 1 Recorded Data Groups
2 Recorded Data Groups
3 Recorded Data‘Groups
4 Total Number of Recorded Data Groups
5 Total Number-of Recorded Data Groups
6 Total Number of Recorded Data Groups
7 Total' Number of Recorded Data Groups
8 Parity

Figure 38 - Pack Item No. §

Together with bits b4 to bl of byte No. 1 these two bytes constitute a 20-bit field specifying the number of Recorded Data
Groups (see 14.5. een the Tast update buf one and the Tast update of the Tog. Bit b4 of
byte No. 1 is the most sxgmﬁcam and bit bl of byte No. 3 is the least significant bit.

9.4.5.3 Bytes No. 4 to No. 7

These bytes shall specify the number of Recorded Data Groups (see 14.5.2 and 14.5.4) recorded following the last
initialization of the tape (see 14.9 and 15.5) and prior to the last update of the log.
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9.4.6 Pack Item No. 6

b8 | b7 | b6 | bS | b4 | b3 | b2 | bl
1 0 1 1 0 | Recorded Data Groups Read
2 Recorded Data Groups Read
3 Recorded Data Groups Read
4 Total Number of Recorded Data Groups Read
5 Total Number of Recorded Data Groups Read
6 Total Number of Recorded Data Groups Read
7 Total Number of Recorded Data Groups Read
8 Parity

Figure 39 - Pack Item No. 6
9.4.6.1 Byte No. 1

— b8|to bS shall specify Pack Item Number 6
- bd[to bl see 9.4.6.2.

9.4.6.2 Bytes No. 2 and No. 3

Together with bits b4 to bl of byte No. 1 these two-bytes constitute a 20-bit field specifying the number of Recorded Data
Groups (see 14.5.2 and 14.5.4) read successfully.by a drive between the last update but one and the last update of the log. Bit
b4 of byte No. 1 is the most significant and bit’b1 of byte No. 3 is the least significant bit.

9.4.6.3 Bytes No. 4 to No. 7

These bytes shall specify the number of Recorded Data Groups (see 14.5.2 and 14.5.4) read successfully following the last
initialization of the tape (see 14.9)and 15.5) and prior to the last update of the log.

51


https://standardsiso.com/api/?name=592929f56c0deeeca52e10e3d67d4ebe

ISO/IEC 12247:1993 (E)

9.4.7 Pack Item No. 7

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

1 0 1 1 1 0 0 0 0

Total Check-Read Failures

Total Check-Read Failures

Total Check-Read Failures

Total Group Read Failures

Total Group Read Failures

Total Group Read Failures

o]l QU] L] Al VIV

Parity

Figure 40 - Pack Item No. 7
9.4.7.1 Byte No. 1

- b8 to b5 shall specify Pack Item Number 7
- b4 t¢ bl shall be set to ZERO.

9.4.7.2 Bytgs No. 2 to No. 4

These bytes Ihall specify the total number of frames that have failed a Read-After-Write check (see annex L) followipg the
last initializalion of the tape (see 14.9 and 15.5) and.prior to the last update of the log.

This number|does not include the frames which are written between the original frame and its next rewritten occurrencg.
94.7.3 BytJes No. 5 to No. 7

These bytes shall specify the number of times it has not been possible to read successfully all data in a Recorded Data Group
with the use pf C1 and C2 only, following the last initialization of the tape (see 14.9 and 15.5) and prior to the last update of
the log. This|number includes allunsuccessful attempts.
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b8 | b7 | b6 | bS | b4 | b3 | b2 | bl
1 1 0 0 0 0 0 0 0
2 Load count
3 Load count
4 Previous Check-Read Failures
5 Previous Check-Read Failures
6 Group Read Failures
7 Group Read Failures
8 Parity

9.4.8.1 Byte No. 1

— b8|to b5 shall specify Pack Item Number 8
— b4jto bl shall be set to ZERO.

9.4.8.2 Bytes No. 2 and No. 3

Figure 41 - Pack Item No. 8

These ytes shall specify the number of times the'tape has been loaded following the last initialization of the tape (see 14.9
and 15{5) and prior to the last update of the log.\One load consists of pulling the tape from its case, wrapping the|tape around

the

9.4.8.3 Bytes No. 4 and No. §

, positioning the tape ready for use, unwrapping the tape and returning it into the case.

These bytes shall specify the total number of frames that have failed a Read-After-Write check (see annex L) between the last

update|but one and the last update of the log.

This ngmber does not inclade the frames which are written between the original frame and its next rewritten occyrrence.

9.4.8.4 Bytes No..6.and No. 7

These pytes shall specify the number of times it has not been possible to read successfully all data in a Recorded Data Group

with
unsuccpssful attempts.

e use'0f C1 and C2 only, between the last update but one and the last update of the log. This number|includes all

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

— a3-byte header,
—  three Pack Items,

— 8 bytes which are either Pack Items No. 3 or No. 4, or set to all ZEROs, or C1 bytes.

There shall be 16 such Sub Data Blocks per track (see table 4) numbered sequentially. The Block Number is a running
number allocated to each Sub Data Block within one track. In the Sub Zone 1 (see table 4) of a track these numbers run from

0to 7, in the Sub Zone 2 they run from 8 to 15.
9.4.9.1 Header
The header shall consist of
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— 2bytes: Sub ID, SW1 and SW2

— 1byte: Sub ID, Parity
9.49.1.1 SW1 Byte

The 4-bit Arga ID shall identify the current area of the tape (see 14). The settings of this field shall be as follows.

0000 : Deyice Area
X001 :Reference Area

X010 : System Area
X100 :Data Area
X101 :EQD Area

Other settingf of this field are prohibited by this Intemnational Standard.

For a tape w

ONE for partjtion 0 and to ZERO for partition 1.
9.4.9.1.2 SVW2 Byte

— b8 shall pe set to ONE to-indicate that the block is a Sub Data Block

- b7tob5

Even Block Number Area ID 1 0 0 0

Odd Block Number 0 0 0 0 0 0 0 0

Figure 42 - SW1 Byte

th a Single Data Space (see 15), bit X shall be set to ONE-For a tape with two partitions, bit X shall be

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

Even Block Number 1 Pack ID Block Number

0Odd Block Number 1 0 0 0 Block Number

Figure 43 - SW2 Byte

set to

¢ on blocks with even Block Numbers these bits shall express in binary notation the number of Pack Items co
in the'current Sub Data Block and the adjacent higher-numbered Sub Data Block. This number shall be eithgr 6 or

tained

7;

e on blocks with odd Block Numbers these bits shall be set to 000.

— b4 to bl shall specify in binary notation the Block Number from 0 to 15.
9.4.9.1.3 Sub ID Parity byte

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

9.4.9.2 Data Part of a Sub Data Block
The bytes following the header shall be as follows:

— the first 24 bytes shall be three 8-byte Pack Items,
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~ the last eight bytes shall be either an 8-byte Pack Item or eight bytes set to all ZEROs, or eight bytes of C1 parity.

In Sub Data Blocks with an even Sub Data Block Number the last eight bytes shall be

— either all set to all ZEROs if the Pack ID is set to 6,
— oraPack Item No. 3 or No. 4 if the Pack ID is set to 7.

In Sub Data Blocks with an odd Sub Data Block Number the last eight bytes shall be C1 parity bytes. They shall be computed

over lhtt last 32 bytes of the preceding even-numbered Sub Data Block and the 24 bytes in byte positions 4 t0)2[] of the Sub

Data B

ock (i.e. the C1 parity is not computed over the header bytes).

9.4.9.3 Summary of the structure of a Sub Data Block

Byte b8 b7 b6 b5 b4 b3 b2 bl
Pos.

1 SW1

2 SwW2

3 Sub ID Parity

4

[ ] ~ -d

. - : 3 Pack Items —~

[ ]

27

28

. —\Jeither Pack Item No. 3 or No. 4

L + orset to all ZEROs

. — or Cl bytes

35

9.4.9.4 Pack Items location

Figure 44 - Sub Data Block

The Pack Items are ‘allocated group-wise to two areas of a track called Sub Zone 1 and Sub Zone 2 (see table 4). The grouping
of the Pack Items.and their allocation to Recorded Sub Data Blocks (see 12.2) depends on the setting of the Pack ID in the
header|and onthe location of the track in the tape layout (see 14 and figure 47), as denoted by the Area ID in th¢ header and
the Abfolute Frame Number (AFN) in Pack Items No. 3 and No. 4.

Pack Items with Sub Data Block Numbers from 0 to 7 are allocated to Sub Zone 1, Pack Items with Sub Data Block Numbers

from 8 to 15 are allocated to Sub Zone 2.

In table 3, the column "Contents” indicates the Pack Item Numbers of the Pack Items in the Recorded Sub Data Block. When
the last eight bytes of a recorded Sub Data Block are set to all ZEROs, this is denoted by (00); when these eight bytes are C1

parity bytes, this is denoted by C1.

The column "Tape Area" indicates the area of the tape in which the recorded Sub Data Blocks are recorded.
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Table 3 - Pack Item Location

Block Pack Area n = AFN Contents Tape Area
Number ID ID
X100 any 2 3 (00) Data Area
70 < n <96 7 3 (00) System Log
X010 Reference Area
6 n<71orn>95 EOD Area
3 3 (00) System Preamble
X001 any System Preamble
even X101
X100 any 2 3 3ord Data Area
70 < n <96 7 3 3or4 System Log
X010 Reference Area
7 n<71orn>95 EOD Area
3 3 Jor4 System Preamble
X001 any System Postamble
X101
X100 any 2 4 Cl Data Area
70<n<96 8 4 Cl System Log
X010 Reference Area
6 n<71orn>95 EOD Area
4 4 Cl1 System Preamble
X001 any System Postamble
X101
odd X100 any 2 4 Cl Data Area
70 «.n <96 8 4 Cl1 System Log
X010 Reference Area
7 n<71orn>95 EOD Area
4 4 Cl1 System Preamble
X001 any System Postamble
X101
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Method of recording

The method of recording shall be

a ONE is represented by a flux transition at the beginning of a bit cell,

a ZERO is represented by the absence of flux transition in the bit cell.

10.1 | Physical recording density
The maximum physical recording density shall be 3 002 ftpmm. The resulting nominal bit cell length is 0,333 um.
10.2 | Long-term average bit cell length

The long-term average bit cell length for each track shall be measured over its 128 Recorded Main Data Blocks
shall b¢ within £ 0,2 % of the nominal bit cell length.

10.3 | Short-term average bit cell length
The short-term average bit cell length, referred to a particular bit cell, shall be the average of the preceding twent
shall b¢ within 1 0,35 % of the long-term average bit cell length for the preceding track of the same azimuth.
10.4 | Rate of change
The abpve defined short-term average bit cell length shall not change at@/rate greater than 0,05 % per bit cell.
10.5 | Bit shift
The maximum displacement of any ONEs zero crossing, exclusive of missing pulses, shall not deviate by morf
from the expected nominal position defined by the short-term average bit cell length. See annex H for th
measugement.
10.6 | Read signal amplitude
The Ayerage Signal Amplitude of an interchang€d cartridge shall be
-~ at83.4 ftpmm: between 60 % and 100, %-of the nominal recorded level,
— at|333,6 ftpmm, 500,4 ftpmm, }-001 ftpmm and 1 501 ftpmm: between 80 % and 118,9 % of the respec

re¢orded levels (annex F).

10.7

Recorded signals shall be-¢rasable by overwriting. The limits imposed on the recorded levels for this reason are]

annex

11
11.1

Maximum recorded levels

F.

Track-geometry

Track configuration

see 12.1). It

y bit cells. It

e than 28 %
e method of

ive nominal

specified in

The helical track pattern is formed by the relationship between the direction of tape motion and the axis of rotation of a pair
of heads, one of which has a positive azimuth angle and the other a negative azimuth angle. The direction of recording is
away from the Tape Reference Edge. The track configuration is shown in figure 45.
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Positive azimuth track Negative azimuth track

~\
AN

AN

Tape motion

Tape Reference Edge 7

Positive azimuth angle Negative azimuth angle

: Tape width

: Trgck length

: Trgck pitch

: Trgck width

: Idepl tape centreline
: Trgck angle

TN

Kigure 45 - Track configuration (view on recording surface)

11.2  Average track pitch

The average frack pitch, taken over any group of 30 consecutive tracks, shall be 13,591 pm + 0,068 pm. The track pitdh at a
non-seamlessl append point (see 14.5.6.2) 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 14.5.6).

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 a non-seamless append point.
11.5  Track angle
The angle of each track with respect to the Tape Reference Edge shall be 6°22'59,5" + 36,0".
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11.6  Track edge linearity

The linearity of the leading edge of each track shall be within 8 pm, when measured according to annex K.
11.7  Track length

The length of each track shall be 23,501 mm % 0,047 mm.
11.8  Ideal tape centreline

The idJal centreline of the tape is 1,905 mm from the Tape Reference Edge.

119 | Azimuth angles
The pogitive azimuth angle shall be 20°0'59,5" + 15'0,0".
The negative azimuth angle shall be 19°59'0,5" £ 15'0,0".

12 Recording of blocks on the tape

Each 8ibit byte of the Main Data Blocks and Sub Data Blocks shall be represented. on’ the tape by a 10-bit pattefn. Annex G
specifigs 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 is recorded on the tape in units called Recorded Blocks. Each Recorded Block consists of 360 Channel Bits.
The different types of Recorded Block are defined in the following clausés;

12.1 | Recorded Main Data Block

A Recgrded 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) (100010001
b)  1{100010001

Pattern|a) shall be used for Q' = -1, DC = 0, Q=13 pattern b) for Q' = 1, DC = 0, Q = 1 (see annex G). Either paftern may be
used ;1“ there is no preceding pattern, and\hénce no value of Q'.

array of a G4 Sub-Group (see 9.3.4). In'the track of negative azimuth of the same frame, the recorded Main Data Blocks shall
represept the Main Data Blocks-formed from the MINUS array of the same G4 Sub-Group. Within each track, the recorded
Main Data Blocks shall be recorded in the sequence of their Block Numbers.

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
Recordgd Main Data Blocks.

In a track of positive azimuth, the recorded Main Data Blocks shall represent the Main Data Blocks formed froF the PLUS
h

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.
124  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  Track 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 13.3.

A track consists of seven zones, the names and contents of which are shown in table 4.
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Table 4 - Format of a track

13.2  Posjtioning accuracy

The position| of the start of the 99th block of a track; in the direction perpendicular to the Tape Reference Edge, s!
within 0,0267 mm from the ideal tape centreline. This is equivalent to 2 blocks along the track. The position of the s

Zone Contents Number of
Blocks
Margin Zone 1 Margin Blocks 11 A

Sequence Preamble Blocks 2
of Sub Zone 1 Rec. Sub Data Blocks 8
recording Postamble Blocks 1
Spacer Blocks 3
ATF Zone 1 ATF Blocks 5
Spacer Blocks 3
Main Zone Preamble Blocks 2

] Recorded Main Data Blocks 128 196
Spacer Blocks 3
ATF Zone 2 ATF Blocks 5
Spacer Blocks 3
Preamble Blocks 2
Sub Zone 2 Rec. Sub Data Blocks 8
Postamble Blocks 1
Margin Zone 2 Margin Blocks 11

block is that/of its first bit cell on the centreline of the track.

In addition, the positions of the starts of the 99th blocks of any pair of adjacent tracks shall not differ by more than 9,
This is equivalent to 0,7 blocks along the tracks.

Tracking is pchieved by thelautomatic track finding (ATF) method. ATF Blocks are allocated to two zones of a trai
ATF Zone 1 and the ATF Zone 2 preceding and following the Main Zone, respectively. ATF Blocks are preced

ATF Pilot Signal f;

Repeated pattern:
density:

ATF Sync Signal f; or f3

Repeated pattern f5:
density:

Repeated pattern f;:
density:

all be
ofa

3 pm.

k: the
and

1 followed by 35 ZEROs

83,4 ftpmm

100000000
333,6 ftpmm

100000

500,4 ftpmm

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

- ATF Sync Signals, whether f, or f;, shall have a length of 180 Channel Bits on even numbered frames and of 360
Channel Bits on odd numbered frames.

ATF Space Signal f;
Repeated pattern: 100

densi(yI TO0T Tipmm

The al
"Main
Frame
NOTE-

First the

ocation of ATF signals to tracks is shown in figure 46. In this figure "spacer” stands for three Spaccx]‘Blocks and
Zone" for 130 recorded blocks. This allocation of ATF signals is repeated every four tracks and is dependent on the
Number (see 9.3.5.1.1).

An example of a tracking error detection algorithm is as follows:

frequency and length of the ATF Sync Signal is detected. This is followed by sampling a crosstalk from the ATF-Pilot Signal of an adjacent track. A fixed

period laer, the crosstalk signal from the ATF Pilot Signal of the other adjacent track is sampled. The tracking error, is the difference between the leyels of those two

crosstalk|signals.
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A magnetic tape shall be recorded as a Single Data Space tape or as a partitioned tape. The organization of a Single Data
Space tape is described in this clause and that of a partitioned tape in clause 15.

The layout of a Single Data Space tape shall consist of six areas:

— theDevice-Area

— the Reference Area

-~ the System Area

— the Data Area

— thg EOD Area

— thdq Post-EOD Area

\ \ P T\ Syst \ Sys!em\ Syslem\ Pos T} ‘v‘er’vciv;)iY Vc-ndcu'\ Recorded \ Recorded \
f ystem
CA)::: ¢ ’:fe:’e"c' ;:ndO Preamble \ Log Postam Band Group Group Data Group Data Group
No.1 No.2 Preamble No. 1 No.2
TA
DEVICE | REFERENCE SYSTEM DA
PBOT LBOT
350 o 35 frames 30 ivamesl 25 hames' 10 frames '
| " oan |
Last Amble EOD Post-EOD
Recorded \ Frames Area Area
Data Group
DATA EOD POST-EOD
Min. 12 | Minimum PEOT
frames | 450 frames
Figure 47 - Layout of a Single Data Space tape
14.1 | Device Area
This

for writing

ared shall be the first area on the magnetic tape and shall extend from PBOT to LBOT. It shall not be uﬁ
data for interchange. Its Iength, measured parallel to the Tape Relerence Edge, from PBOT 1o the first bif 0

€ tirst block of

the first recorded track of the Reference Area, shall be 350 mm £ 10 mm. It shall consist of three zones: a spin-up zone, a test
zone and a guard zone.

The first zone of the Device Area is a spin-up zone. It is the part of the tape which is wrapped around the drum when the tape
is loaded into the drive.

The spin-up zone shall be followed by a test zone available for read/write purposes. The contents of these two zones are not

specified by this International Standard. However, if a track in these zones complies with the track format of table 4 the Area
ID field of the Sub Data Blocks shall be set to 0000.

The test zone shall be followed by a guard zone of length 9 mm minimum, in which no recording is permitted.
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14.2 Reference Area

This area shall consist of 35 Tape Management frames (see 16.3), of which the first starts at LBOT and has an Absolute
Frame Number of 1. The Reference Area is used as the physical reference when updating the System Log.

14.3  Position Tolerance Band No. 1
This band shall have a nominal length equxvalcnt to ﬁve frames, with a minimum length of zero and a maximum length of

This area shall consist of the System Preamble, System Log, System Postamble, Position Tolerance Band No. 2, and the
Vendor Group Preamble.

14.4.1 Sysiem Preamble
The System Freamble shall consist of 30 Tape Management frames (see 16.3), having the Absolute Frame Numbers 41 {o 70.
14.4.2 System Log
The System ILog shall consist of 25 System Log frames (see 16.2), having the Absolute'Frame Numbers 71 to 95.

NOTE - The history data in the System Log cannot be relied upon to be always accurate, because drivés cannot update the log if the Write-inhibit Hole is |open. It
may also be destfoyed during initialization (see 14.9).

14.4.3 System Postamble
The System FPostamble shall consist of 10 Tape Management frames, having the Absolute Frame Numbers 96 to 105.

NOTE - 1t is
System Log is

14.4.4 Position Tolerance Band No. 2

ended that the continuum comprising the System Preamble, System Log and System Postamble be written in a continuous motion when the

Tolerance Band No. 1 and on the actual position of the first frame of the Vendor Group Preamble, and hence may vary from
0 to 30 fram¢s. Discontinuities and repetitions of the Absolute Frame Number may occur in this band. The recorded signals
may be illdefiined in this band.

144.5 Ve

The Vendor
The Vendor

This band shpll have a nominal length equivalent to)15 frames. Its actual length depends on the actual length of thcal"-}sition

dor Group Preamble

roup Preamble shall consist of 30 Tape Management frames having the Absolute Frame Numbers 121 tp 150.
roup Preamble’shall immediately precede the Vendor Group and be contiguous with it.

14.5 Dath Area
This area shall consist of the Vendor Group and one or more Recorded Data Groups. A frame in the Data Area shall be|either
an Amble Frpme, (see 16.1) or, within a Recorded Data Group, a recorded representation of a Sub-Group. A Logical Frame

hframe. I'he Logical Frame Number of an Amble Frame is zero. The Logical Frame Number of a
frame within a Recorded Data Group is the number of the Sub-Group it represents. It is expressed by bits 1 to 6 of the Logical
Frame ID (see 9.3.3.1.3).

The last Recorded Data Group shall be followed by at least 12 Amble Frames.
14.5.1 Vendor Group

A Vendor Group is the recorded instance of Basic Group No. 0, the content of which is not specified by this International
Standard (see annex M). The Vendor Group is formed from the bytes of that Basic Group by applying the operations

described in 9.3 and 9.4 and recording the resulting frames. The first of these frames shall have the Absolute Frame Number
151.

In addition none or either or both of two further operations, namely ECC3 (see 14.5.3) and Repeated Frames (see 14.5.5) may
be applied.
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No unrecorded space or physical discontinuity or seam or Absolute Frame Number discontinuity or repetition may occur

within a Vendor Groun
within a vendor Group.

14.5.2 Recorded Data Group

Each Recorded Data Grmm is a recorded instance of a Rasic Groun, and is formed from the data sent from a host computer by

applying the operations described in clause 9 and recording the resulting frames, one per G4 Sub-Group, in the sequence of
this Logical Frame Numbers (see 9.3.3.1.3)

In addijtion, none or any combination of three further operations may be applied. These are ECC3 (see 14.5[3), Multiple
d Instances (see 14.5.4) and Repeated Frames (see 14.5.5). No unrecorded space or physical discontinuity or seam or
e Frame Number discontinuity or repetition may occur within a Recorded Data Group.

ECC3
or Correction Code 3 has the capability of correcting any two tracks which are bad-in a’'Recorded Data Group. The

~a v

jata is derived from the 22 G1 Sub-Groups of the Basic Group to form a 23rd Gd-Sub-Group. It uses the following
lomon code:

GF(28) (46, 44, 3)
The calculation on GF(23) is defined by the following polynomial:
G)=x2+XA+x3+x2+1 a=(00000010)

The parity check matrix is as follows:

1 1 1 ... 1 11
45 44 43 2
| a o o ... a o 1
-D _

BN+ 2(M+ 1) + L1

D8N+6M+L A
D8N+ 2(M+ 1) +4,'2
D8N+6M+L .2

D8N + M+ L .22

P8N+ 2(M+1)+L,23

Q8N + M+ L 23

N=0,12,..719
M=0,1(N=0,..718);
M=0 (N=1719)
L=0,1
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Dx,y x = User data byte number in a G1 Sub-Group
Pyy x= Parity byte number in the ECC3 G1 Sub-Group y = G1 Sub-Group number

Qx,y x = Parity byte number in the ECC3 G1 Sub-Group
The ECC3 G1 Sub-Group is transformed according to the procedure of 9.3 to form the Recorded Main Data Blocks of t

he two

tracks of the ECC3 frame. As a result of this transformation, the P panty bytes are recorded in the first (1 e. posmve aznmuth)

Group the values of Frame Number (see 9.3.5.1.1), Position (see 9.4.1.1) and Absolute Frame"Number (see 9.4.3
9.4.4.2) will be different. There will also be differences in the values of the Parity bytes computéd from these. There may also
be differencds in the number of Repeated Frames (see 14.5.5) per Recorded Data Group in such'a sequence.

original or rgpeated frame and the one, two, three, four or five following frames) can be repeated multiple times, e.g. td

3frame.

fimum
Basic
2 and

peated
.e. the
allow

skipping over bad areas on the tape. The maximum number of instances of ‘a’sequence shall be 128, i.e. the original and up to

127 repetitions.

Intermediate] frames, i.e. those frames written between the original frame and its next occurrence shall start with the
the Logical rame Number of which is the next in the normal sequence, and shall follow the correct sequence thereafig
correct sequénce requires successive frames to have Logical Frame Numbers which increment by one until the last
the Recorded Data Group, or the ECC3 frame if present, after which they restart from zero (for an Amble Frame) or

frame
'r. The

e in
e (for

the first frame of the next Recorded Data Group)..Amble Frames are allowed in this sequence, provided the limit jof five

Intermediate] Frames is not exceeded. The final‘o¢currence of the repeated frame shall be followed by the Inte
Frames written in the correct sequence.

14.5.6 Appending and overwriting

When new data is appended to data already recorded on tape, or existing data is overwritten by new data, the point at
recording mpy start shall be reférenced to the last frame (Frame A in figure 48) of a Recorded Data Group. If M
Recorded Instances of the last group exist, the relevant Recorded Data Group is the last in the sequence. If Repeated 1

ediate

which
ultiple
Frames

have been recorded, the relevant frame is the last repetition of the last frame. The smallest unit of appending or overwrjting is

a Recorded Data Group.

NOTE - After oyerwriting’oommences, all data between the current recording point and PEOT is logically inaccessible.

The rules for appending and overwriting are identical. For simplicity, the following description refers only to appending.

Data may be appended to the tape by either the seamless or non-seamless methods. An appending operation may be described
as seamless only if the appended tracks are placed so as to form a continuous sequence with the previous tracks. No track

shall be partially overwritten to the point of being unreadable nor shall any gaps be left between tracks.
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1 frame m Amble Frames
l l m21
A B C
Frame number n n+2 n+3+m

Figure 48 - Appending rules

The frames up to and including frame A on figure 48 contain information which isto be retained. The append starts with

Amble
14.5.6
Rule 1

then frgme B shall have an AFN of n+2.

Rule 2
this
Numbe]

Rule 3
frame

repetitipn is allowed between frames B and C.

Rule 4

in figure 49, shall be at a distance of x = 244.,5 pm 1 40,0 pm from the first track of the frame with AFN = n+1.

Frames at frame B and the information at frame C.
1 Seamless appending rules

There shall be one frame between frame A and frame B, i.e. if\frame A has an Absolute Frame Number

r shall be equal to that of Frame A. The contentiof this frame shall be ignored.

C shall have an AFN of n+4 minimam. No unrecorded space, physical discontinuity, or AFN disc

The position of the first track of frame B (AFN = n+2), as measured along the length of the tape at the

AFN) of n,

The frame written between frames A and B shall be contiguous with frame A, i.e. no unrecorded spacg between A
and B {s permitted, nor is any discontinuity or repetition of AFNs, nor is any physical discontinuity. The Grouf] Number of
fml‘ne shall be greater than that of Frame A, unless\this frame is an Amble Frame (see 16.1), in which case its Group

There shall be a minimum of one Amble Frame between frames B and C, i.e. if frame B has an AFN ¢f n+2, then

bntinuity or

boint shown
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Frame A Frame Frame B
AFN=z=n AFN n+1 AFN=n+2
N\

VL
S

1,898 mm

\4

/ < N
< >

Tape Reference Edge X

Figure 49 - Tolerance on seamless appending

14.5.6.2 Non-seamless appending rules

Rule 1. The distance between frame A and frame B shall be sufficient for a minimum of one and a maximum of 11 ffames.
No unrecorded space is permitted between frame A and frame \B."One or more frames between frame A and frame B may be
ill-defined, elg., as a result of partial overwriting at an append point.

Rule 2. Discpntinuities and repetitions of AFN are pefmitted between frame A and frame B, provided that, where frame A
has an AFN ¢f n,

— all framgs have an AFN greater than n, and
— frame B |has an AFN of n+2 minimum'‘and n+12 maximum.

Rule 3. Ambje Frames (see 16.1) between frame A and frame B shall have a value of Group Number which is equal to that of
frame A. Other frames between frame A and frame B shall have a value of Group Number which is greater than that of|frame
A.

Rule 4. Therg shall be a minimum of 29 frames between frames B and C, i.e. if frame B has an AFN of n+2 < n' < n+12, then

frame C shal| have an AFN of n'+30 minimum. No unrecorded space, physical discontinuity or seam or AFN discontinfiity or
repetition is allowed between frames B and C.

146 EODArea
The Data Area shall be followed by an EOD Area.

It shall consist of Tape Management Frames, and shall start after the last Amble Frame in the sequence of Amble Frames
which follows the last Recorded Data Group. If the length of tape between the last Amble Frame and PEOT is greater than or
equal to 300 frames, the EOD Area shall consist of at least 300 frames. If the length of tape between the last Amble Frame
and PEOT is less than 300 frames, the length of the EOD Area shall equal that length.

More than one EOD Area may exist on a tape. The EOD Area closest to LBOT shall be the only valid one for information
interchange.

14.7 Post-EOD Area

If the end of the EOD Area is not coincident with PEOT, the EOD Area shall be followed by a Post-EOD Area which extends
to PEOT. The contents of this Post-EOD Area are not defined for interchange.
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14.8

For a new or bulk-erased tape the position of the EWP is calculated by the drive writing the tape. The calculation shall ensure
that the EWP is not less than 500 mm before PEOT. Until data is recorded beyond the calculated EWP no indication of its
position is recorded on the tape. When data is first recorded beyond the calculated EWP, the setting of the AEWP bit (see
9.2.2.1.9) changes from ZERO to ONE in the last Basic Group which is completely or partially recorded before that point.

Early Warning Point - EWP

This changeover then denotes the position of the EWP when the tape is subsequently read.

For a

containing data which is being overwritten, if the point at which overwriting commenced is before the EWP as

defined prior to the commencement of overwriting, a new position of the EWP is calculated by the drive curtently writing the

tape.

e calculation shall ensure that the EWP is not less than 500 mm before PEOT. When data is recorded|beyond this

calculajed EWP, the setting of the AEWP bit (see 9.2.2.1.9) changes from ZERO to ONE in the last Basic Group which is

compl
subseq

For a
which
overwr

149
Initiali;
be also

ly or partially recorded before that point. This changeover then denotes the position of-thee EWP whe
ently read.

containing data which is being overwritten, if the AEWP bit changes from ZERO to ONE prior to
verwriting commenced, the position of the EWP is denoted by that changeover;i:e. the AEWP bit is set tg
ting groups.

Initialization
ration is a procedure which shall be carried out before the first use‘of)a tape cartridge for recording user

used at other times). The procedure ensures that there shall be no ‘unrecorded space between LBOT and th
Group. The extent from LBOT to the end of the Vendor Group shall be written as a continuum in which

Vendo
Tolem:lce Bands No. 1 and No. 2 shall have their nominal number of frames of 5 and 15 frames, respectively.

Manag
9.4.9.1

1).

If an initialization pass is performed on a recorded tape, it will destroy all data thereon, including the history]

System

NOTE -
Group. T

15

Log(s).

The tape layout is such that a separate initialization\pass on a new or bulk-crased tape is not necessary prior to the recording of the first
he Reference Area, System Area and Vendor Group can be recorded at a time immediately prior to the recording of the first Recorded Data

Layout of a partitioned tape

A partitioned tape provides on'one magnetic tape two independent partitions, each of which has a structure an

similar

to those of the recorded parts of a Single Data Space tape.

the tape is

the point at
ONEin all

data (it may
e end of the
the Position
The § Tape

ement Frames in the Position Tolerance Band No. 1°shall have their Area ID set to the Reference Area ID (see

data in the

Recorded Data
Group.

d properties

With the exception of the’differences described hereafter, all of the foregoing descriptions of the recorded format shall apply

to each

partition of a’partitioned tape.
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l[‘= Partition No. 1

Device Reference \ Pos Tol\ System System System \ Pos Tol Vendor Vendor Recorded Recorded
Area Area Band Preamble \ Log Postamblé, Band Group Group Data Group Data Group
No.1 No.2 Preamble No. 1 No.2
\ \

\ \ \ \
DEVICE REFERENCE SYSTEM DATA
PBOT LBOT
i 590 mi | 35 frames 30 framesl 25 frames| 10 framesl
10mm
Partition No. 1 ;‘f Parntition No. O
Lagt Amble EOD Post-EOD 450 EOD Reference \ Pos Tol\ \\System System System \ Pos To
Regorded \ Frames Area Area Frames Area Band~\ Preamble\ Log Postambld Band
Dafa Group No.1 No.2
DATA EOD POST-EOD REFERENCE SYSTEM
Min. 12 | Minimum VEOT LBOY 30 frames; 25 frames; 10 frames
frames | 450 frames | ‘ I

Partition No. O

Vendor Vendor Recorded Recorded Last Amble EOD Post-EOD
Group Group Data Group Data:Group Recorded Frames Area Area
Preamble No. 1 N¢.2 Data Group

JYSTEM DATA EOD POSTFEOD
Min. 12 | Minimum PEOT
frames | 450 frames

Figure 50 - Layout of a partitioned tape

151  Ovdrall magaetic tape layout

order from PBOT; to PEOT.
15.1.1 Device Area

This area shall be identical with that of a Single Data Space tape.
15.1.2 Partition 1
15.1.2.1 Size of partition 1

The layout of a partitioned tape shall consist of the Device Area, partition 1 and partition 0, which shall be located T\ that

The total number of frames in partition 1 shall be recorded in bytes No. 5 to Ni
. 0. 7 of Pack Items No. 3 i
System Area of partition 1. 3 and No- 4 in the

15.1.2.2 System Log

The dat? fields in Pack ltcm's No. 5, No. 6, No. 7 and No. 8 in the System Log shall contain the sums of the values of the
appropriate parameters pertaining to each partition. This log is therefore a history of use of the entire tape.
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15.1.2.3 Virtual End of Tape (VEOT)

The VEOT shall be a reference point at a distance equivalent to 300 frames before the partition boundary. This reference
point is intended for use in a manner identical with that of PEOT on a Single Data Space tape, i.e. no recording shall occur

within partition 1 beyond VEOT, except during initialization (see 15.5).

The space between VEOT and the partition boundary shall contain Tape Management Frames which are identical with those

of the EOD Area of partition 1.

NOTE - After overwriting commences (see 14.5.6) in partition 1, all data between the current recording point and VEOT is logically inaccessible:
0 is unaffected.

15.1.2.4 Partition 1 Early Warning Point - EWP

in partition

Within) an empty partition 1 (see 15.4) the position of the EWP is calculated by the drive writing the tape. The calculation

indication of its position is recorded on the tape. When data is first recorded beyond the . calculated EWP, the

shall ersure that the EWP is not less than 2 045 frames before VEOT. Until data is recorded beyond the calculdted EWP no
a tting of the

AEWR bit (see 9.2.2.1.9) changes from ZERO to ONE in the last Basic Group which\is completely or partiglly recorded

before|that point. This changeover then denotes the position of the EWP when the tape is subsequently read.

Fora

artition 1 containing data which is being overwritten, if the point at which overwriting commenced is befpre the EWP

as defiped prior to the commencement of overwriting, a new position of theJEWP is calculated by the drive currently writing

the tape. The calculation shall ensure that the EWP is not less than 2/045 frames before VEOT. When datd

is recorded

beyond this calculated EWP, the setting of the AEWP bit (see 9.2.2.1.9) changes from ZERO to ONE in the last|Basic Group
which [is completely or partially recorded before that point. This changeover then denotes the position of the EWP when the

tape is|subsequently read.

For a partition 1 containing data which is being overwritten; if the AEWP bit changes from ZERO to ONE priof to the point
at which overwriting commenced, the position of the EWP is denoted by that changeover, i.e. the AEWP bit is set to ONE in

all ovarwriting groups in partition 1.

NOTE - length of tape occupied by 2 045 frames is approximately SO0 mm.

15.1.2.5 Post-EOD Area

If the end of the EOD Area occurs/before VEOT, it shall be followed by a Post-EOD Area which extends to [VEOT. This

Post-
which

15.1.3 Partition 0
15.1.3.1 LBOT

not otherwise specified for interchange.

The LBOT is the partition boundary. The first frame after this point shall have the Absolute Frame Number of one.

15.1.3.2 System Log
The Lodd count fields (bytes No. 2 and No. 3 in Pack Item No. 8) shall be set to all ZEROs.
152 ArealD

D Area shall consist of reCorded frames in which the Area ID (see 9.4.9.1.1) indicates partition 1, but the contents of

The most significant bit of the Area ID (see 9.4.9.1.1) shall be set to ONE for partition 0 and to ZERO for partition 1.

153 System Area Pack Items No. 3 and No. 4
In the System Area of partition 0, bytes No. 5 to No. 7 of Pack Items No. 3 and No. 4 shall be set to all ONEs.
154 Empty partitions

On a partitioned tape, of which only one partition contains Recorded Data Groups, the other partition shall be regarded as

empty.
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An empty partition 1 shall contain

a Reference Area

a System Area

a Data Area, comprising a Vendor Group and at least 35 Amble Frames

— aminimum of 2 345 Tape Management Frames identical with those of the EOD Area of partition 1.

The Vendor Preamble, the Data Area and the following Tape Manageme rames shall form a continuum
extends to the partition boundary and in which no unrecorded space, physical discontinuity or seam or Absolute
Number discpntinuity or repetition is permitted.

An empty partition 0 shall contain

— aReferepce Area

— aSysten Area

— aData Area, comprising a Vendor Group and at least 35 Amble Frames
— an EOD|Area of length 300 frames minimum.

The Vendor|Group Preamble, the Data Area and the EOD Area shall form a continuum’ in which no unrecorded
physical disdontinuity or seam or Absolute Frame Number discontinuity or repetition is\permitted.

15.5 Initialization of partitioned tapes

or bulk-erased tape is to be used as a partitioned tape, the recording of Recorded Data Groups starts

conforms to [the requirements of 15.4, and to assist in efficient managément of the tape position, it is convenient to
an initialization pass prior to the first recording. Such initialization should write, as a continuum, empty partitions 1

partition, th¢ other is empty. In order to define the position of the partition boundary, to ensure that the empty ?ition

tion pass is performed on a recorded tape, itimay destroy all data thereon, including history data in the

, this data being dependent on the areca of the magnetic tape where the housekeeping Frame is recorde
in Data Blocks of each_track shall be generated by forming a G1 Sub-Group in which each byte is se
ZEROs and py applying the procedure of 9.3. The data recorded in the Sub Data Area is defined in 9.4.

which
Frame

space,

in one

rform
d 0 as

Bystem

irg Frames shall not contain any user data, separators or Index. Data shall be recorded only in the Sub Data Area

d. The
 to all

There are thiee types of Housekeeping Frames, namely Amble Frames, System Log Frames and Tape Management Frames.

16.1 Amble Frames

Amble Franjes are-permitted only in the Data Area. Their Logical Frame Number shall be zero. The relevant data in their

Sub Data shall refer to the Basic Group which is represented by the preceding Recorded Data Group.

Amble Frames are not permitted within a Recorded Data Group, except within a run of Intermediate Frames (see 14.5.
are not permitted before the Vendor Group.

), and

An Amble Frame shall be preceded only by another Amble Frame or the last frame of a Recorded Data Group, except at an

append point (see 14.5.6.1 and 14.5.6.2).
16.2 System Log Frames

System Log Frames shall be recorded within the System Area and with Absolute Frame Numbers in the range 71 to 95. Log

data on the history of the use of the tape shall be recorded in the Sub Data Area of each System Log Frame.
16.3 Tape Management Frames

Tape Management Frames shall be recorded only in

— the Reference Area,
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— the System area, except in the System Log,
— the EOD Area,
— between VEOT and the partition boundary.

The Sub Data Area of a Tape Management Frame shall contain data only from Pack Items No. 3 and No. 4.
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A.l The

Annex A

(normative)

Measurement of the light transmittance of the prisms

light transmiftance of the prisms.

Transmittanc

reading obtai

Transmittanc|

A2
An infra-red
wavelength a

half-power b.

A3

hed with a reference prism in position.
e of the cartridge prism:

P (cartridge prism)

x 100%
P_ (reference prism)

Radiation source

light-emitting diode (LED) with the following parameters shall be used:
850 nm % 50 nm
+ 50 nm

peak emission:

dwidth:

Radiation receiver

A silicon phato diode shall be used. It shall be operated in the short-circuit mode.

Ad
The optical

Optjcal assembly

mbly for testing the cartridge prisms shall be as shown in figure A.2. All surfaces shall be matt black

optical systems shall be calibrated using, the reference prism mounted as in figure A.1.

All measure

A.S Ref

transmittance:

dimensions:

ents shall be made-ina“dark room.

rence prism
95 %_for a wavelength of 850 nm ¢ 50 nm
se¢ figure A.3

A.6
As described

74

Measuring circuitry

in D.2.6; switch S to be in position 0.

following description outlines the measuring equipment and measuring method to be used for measuring the

E is the ratio between the reading obtained from the measuring equipment with the cartridge in position and the

Both
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f
a a
| !
LED — P\ LED ¥
PHOTO +— PHOTO-E
Tr. |1 P Tr.
d
b

Reference prism

Cartrldoe prism

Figure A.1 - Reference prism

Figure A2 - Cartridge prism
a=375mm d= 1,00mm

b=13,00mm e=1320mm
c=6420mm f= 1,00mm

6.0

6,0

6,0

Figure A3 - Perspective view of the reference prism
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Annex B

(informative)

Recognition Holes

In future applications, the case of the cartridge specified by this International Standard may be loaded with different t]

ypes of

tape. Table B.1 indicates the combinations of states of the Recognition Holes which are defined for existing applicatigns and
are recomme¢nded for future applications.
Table B.1 - Recognition Holes
Récognition Hole Tape thickness Tape coating Track width.'{_Pre-recorded | Format
1234
0000 13 pm Metal particle 13,6 44m No DDS
0001 13 pm Metal particle 13,6, m Yes DDS
0010 Cleaning ¢artridge
0011 13 um Barium Ferrite 20,4 um Yes DAT
0100 9 um Metal particle 13,6 um No DDS
0101 9 um Metal particle 13,6 um Yes DDS
0110 Reserved
0111 9 um Barium*Ferrite 20,4 um Yes DAT
1000 6,9 um Enhanced MP 9,1 um No DDS-2
1001 Reserved
1010 Reserved | DDS-3
1011 Reserved
1100 Reserved | DDS4
1101 Reserved
1110 Reserved
1111 Reserved
1 = hole opdn
0= hole cl(:rd
In the rightmost column of table B.1, the terms have the following meanings:
DDS : | @he Recorded Format is either that of ISO/IEC 10777 (or ISO/IEC 12247, this International Standard) (i.c.
DDS) or of ISO/IEC 11557 (i.e. DDS-DC)

DDS-2 The Recorded Format will be specified in a future Standard
DDS-3 A future Recorded Format

DDS+4 A future Recorded Format

DAT The Recorded Format is that of IEC 908.
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Annex C

(informative)

Means to open the lid

Figure C.1 shows the bottom side of the case. The two square areas defined by dimension a = 2 mm ar¢ the contact
areas where the force opening the lid is to be applied.

Figure C.2 and C.3 show an example of implementation. The drive in which the cartridge.is introduced has two pins

positioned so that their ends lie below the two areas shown in figure C.1 when the cartridge iS inserted. When thq cartridge is

then pyshed downwards (figure C.2) the pins open the lid completely (figure C.3).

Figure C.1 - Bottom side of the case

Figure C.2 - Intermediate position within the drive Figure C.3 - Final position within the drive
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Annex D

(normative)

Measurement of light transmittance of tape and leaders

D.i  Intoduction
The following description outlines the general principle of the measuring equipment and measuring.method to be applied
when measufing the light transmittance of tape.

For the purpgse of this International Standard "light transmittance” is defined by convention-as the relationship between the
reading obtajned from the measuring equipment with the test piece inserted and the reading obtained when no test pfece is
present. The fransmittance value is expressed as the percentage ratio of the two readings.

D.2  Description of the measuring equipment
The equipment shall comprise

— the radiation source

— the radiation receiver

— the meaquring mask

— the optidal path

— the meaduring circuitry.

wavelength at peak emission : 850 nm't 50 nm

half-power bandwidth : £50nm

100 %

The test piece shall be held firmly against the mask to cover the aperture and to ensure that no ambient light leaks past.
D.2.4 Optical path (figure D.1)

The optical path shall be perpendicular to the mask. The distance L, in millimetres, from the emitting surface of the LED to
the mask shall be
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