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For

ISO (the International Organization for Standardization) and IEC (the International
Electjotechnical Commission) form the specialized system for worldwide standardiz-
ation] National bodies that are members of ISO or IEC participate in the development
of Infernational Standards through technical committees established by the respective
organization to deal with particular fields of technical activity. ISO and IEC technical
comnjittees collaborate in fields of mutual interest. Other international organizations,
goverhmental and non-governmental, in liaison with ISO and IEC, also take part in the

In thg field of information technology, ISO and IEC have established a joint technical
commnpittee, ISO/IEC JTC 1. Draft International Standards adopted by the joint
technfcal committee are circulated to national bodies for voting. Publication as(an
Interjational Standard requires approval by at least 75 % of the national bodieseasting
a votg.

Interjational Standard ISO/IEC 10777 was prepared by the Eurdpean Computer
Manyfacturers Association (as Standard ECMA-139) and was adopted, under a special
““fastitrack procedure”, by Joint Technical Committee ISO/IECUTC 1, Information
technplogy, in parallel with its approval by national bodies of\ISO and IEC.

Annekes A, D to H and K form an integral part of this International Standard.
Annekes B, C, J, L and M are for information only

Patenlts

Durirlg the preparation of the ECMA standard, information was gathered on patents
upon which application of the standard'might depend. Relevant patents were identified
as belpnging to Hewlett Packard Limited and the Sony Corporation. However, neither
, nor ISO/IEC can giyenauthoritative or comprehensive information about
evidence, validity or scope ofipatent and like rights. The patent holders have stated that
licenges will be granted undef reasonable and non-discriminatory terms. Communi-
cations on this subjectshould be addessed to

Hgwlett Packard Kimited
Computer Peripherals Bristol
Filton road

Stpke Gifford

Biistol BS12 6Q2

United Kingdom

Sony Corporation

Licensing and Trademark Division
6-7-35 Kitashinagawa
Shinagawa-ku

Tokyo 141

Japan
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Introduction

This International Standard specifies the characteristics of a 3,81 mm wide magnetic tape

cartridge to enable interchangeability of such cartridges. The format used is known as
Digital Data Storage (DDS).
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INTERNATIONAL STANDARD ISO/NEC 10777:1991 (E)

Information technology - 3,81 mm wide magnetic tape cartridge for
information interchange - Helical scan recording - DDS format

Section 1 - General

Q
JICopL

This International Standard specifies the physical and magnetic characteristics of such-éavtr dges. It
also specifies the quality of the recorded signal, the format and the recording method, {thereby
allowing data interchange by means of such magnetic tape cartridges.

2 Conformance
.1 Magnetic tape cartridge

A tape cartridge shall be in conformance with this International Standard if it meets all
mandatory requirements specified herein. A recorded tape shall be either a Single Daty Space
Tape or a Partitioned Tape.
.2 Generating system

A system generating a magnetic tape cartridge forlinterchange shall be entitled to claim fonfor-
mance with this International Standard if allrecordings on the tape meet the mandatory
requirements of this International Standardsland if either or both methods of appenditxg and
overwriting are implemented.

In addition a claim of conformance shall state which of the following optional featufes are
implemented and which are not:

- the performing of a Read-After-Write check and the recording of any necessary r¢peated
frames,

- the recording of multiple representations of the same Basic Group,

- the generation-of ECC3 Frames.

S Y
(X

Receiving system

A systemrec€iving a magnetic tape cartridge for interchange shall be entitled to claim ¢onfor-
mance 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:

Ao recognize repeated frames and to make available to the user data and separator marks from
only one of these frames,

- to recognize multiple representations of the same Basic Group and to make available[to the
user data and separator marks from only one of these representations,

- to update the System Log(s) if the Write-inhibit Hole state so permits,
- to recognize an ECC3 frame, and ignore it if the option specified below is not implemented.

In addition a claim of conformance shall state whether or not the system is capable of using
ECC3 check bytes in a process of error correction.


https://standardsiso.com/api/?name=93216a6af9a842dda3e2b1a9ccd751fb

ISO/IEC 10777:1991 (E)

Normative references

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

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

4.1
4.2
4.3
4.4

4.5

4.6

4.7
4.8

ISO 13021978, Technical Drawings - Method of indicaiing Surjace Iéxture on Drawings.

IEC 950:1988, Safety of Information Technology Equipment (ITE).

Definitions

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

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

automatic track finding (ATF) : The method by which tracking is achieved.

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

Average Signal Amplitude : The average peak-to-peak value of the output signal from the [read
head at the fundamental frequency of the specified physieal recording density over a minimum of
7,8 mm of track, exclusive of missing pulses.

azimuth : The angular deviation, in degrees, minutes and seconds of arc, made by the mean| flux
transition line with the line normal to the centrelinie of the recorded track.

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

byte : An ordered set of bits acted upon-as a unit.

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

Channel bit : A bit after 8-10 transformation.

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

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 Physicall End
of Tape.

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

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

4.14

4.15
4.16

4.17

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

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

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

Housekeeping Frame : A frame which contains no user data and which is identified as such by the
values in the data fields therein.
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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 storage 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 recorded in the tracks of positive azimuth, 23,0 ym wide, at nominal track
pitch, on an AC-erased tape.

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

NOTE 2 - The 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 Fjeld,
Signal Amplitude, Resolution, Overwrite and Signal-to-Noise Ratio.

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

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

4.23 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 magietic
tape.

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

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

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

4.28 record : Related data treated as a univ of information.

4.29 Reference Recording Field : Theé Optimum Recording Field of the Master Standard Refergnce
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 4 - Secéndary Standard Amplitude Calibration Tapes can be ordered from Sony Corporation, Audio Dg¢vice
Business Depdrtment, Component Marketing Group, 4-10-18, Takanawa, Minato-ku, Tokyo 108, Japan, under |Part
Number<I'Y%-7000G until the year 2000). It is intended that these be used for calibrating tertiary reference tapes for uje in

routine.calibration.

4.31 (Secondary Standard Reference Tape : A tape the performance of which is known and statefll in

NOTE 5 - 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 : A record containing no user data, which is used to separate data.
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4.33

4.34

4.35
4.36

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

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.

Test Recording Current : The current that produces the Reference Recording Field.

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

4[37 Virtual End 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 interchgnge.
5 Environment and safety
Unless otherwise stated, the conditions specified below refer to the ambient\conditions of the air
immediately surrounding the cartridge.
s Testing environment
Unless otherwise stated tests and measurements made on the’ tape cartridge to chegk the
requirements of this International Standard shall be carried out under the following conditipns:
Temperature 123°Cx2°C
Relative Humidity 140 % to 60 %
Conditioning period
before testing : 24 hours
52 Operating environment
Cartridges used for data interchange shall be capable of operating under the following
conditions:
Temperature 5.°C to 45 °C
Relative Humidity 220 % 10 80 %
Wet Bulb Temperature : 26 °C max.
There shall be no deposit of moisture on or in the cartridge.
Conditioning before operating:
If a cartridge has been exposed during storage and/or transportation to a condition outside the
above-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 environmg¢nt, up
to a maximum of 24 hours.
NOTE 6 - 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°Cto 32 °C
Relative Humidity - : 20 % to 60 %
Wet Bulb Temperature : 26 °C max.



https://standardsiso.com/api/?name=93216a6af9a842dda3e2b1a9ccd751fb

ISO/IEC 10777:1991 (E)

The stray magnetic field at any point on the tape shall not exceed 4000 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 trans-
portation, and the precautions to be taken to minimize the possibility of damage, are provided in
annex J.

5.5 Safety
The cartridge 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 still carbon dioxide atmosphere.

Section 2 - Requirements for the case

6 Dimensional and mechanical characteristics of the case

4.1 General

~ | | it thetidnd-thestider

The case of the cartridge shall comprise:

- an upper half,

- a lower half,

- a slider movably mounted on the lower half,
- a lid pivotally mounted on the upper haif.

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

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

Figure 2 is a perspectiveview 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.

Figuté.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 12 is a 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.


https://standardsiso.com/api/?name=93216a6af9a842dda3e2b1a9ccd751fb

ISO/IEC 10777:1991 (E)

6.2

6.3

6.4

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 loc
mechanism of the hubs.

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

Overall dimensions (figures 6 and 7)

The overall dimensions of the case with the lid in the closed position shall be:
Ly = 73,0 mm % 0,3 mm
Ly = 540 mm * 0,3 mm
Ly = 10,5 mm + 0,2 mm

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

The two edges of the lid shall be rounded off with a radius
R, = 0,5 mm max. |

Loading grip (figure 6)

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

Ly = 255mm % 0,3 mm

t~
th
1

= 10 mm min.
Lg = 50 mm * 0,2 mm
Ly = 2,0 mm min.
The depth of the loading grip below the surface of the top side shall be

+ 0,2.mm
0,5mm _ o §mm

Holding dreas (figure 6)

The two-areas shown shaded in figure 6 shall be the areas along which the cartridge shall be
down/when inserted in the drive. Their positions and dimensions shall be

Lg = 6,0 mm * 0,1 mm

king

kus

rive.

held

L =<0 R i W |

6.5

=1} SO I L U, T UITIT

Notches of the lid (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 rel
the locking mechanism of the slider. The positions and dimensions of these notches shall be

ease
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Ly = 0,4 mm max.
Ly = 3,0 mm min.
Li2 = 1,2mm % 0,1 mm
Liz =498 mm * 0,2 mm

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

Li; = 3,0 mm min.
Lis = 0,9 mm min.
Lis = 7,5 mm % 0,1 mm
Lip = 36,00 mm % 0,15 mm
Lid dimensions (figures 6 to 8)
The lid is shown in the closed position in figure 6 and 7. Its dimensions shall be

Li7=12mm % 0,1 mm

Lig = 6,8 mm * 0,4 mm
Lig=11mm * 0,1 mm
Ly = 2,0 mm £ 0,1 mm
Ly = 6,4 mm * 0,2 mm
Ly» = 1,5mm + 0,1 mm

R3; = 6,8 mm * 0,4 mm
The lid shall have a chamfer of 45° by
Lz = 1,5 mm * 0,1 mm

There shall be a dimensional relationship between the height L4 shown in . figure 7, which
includes the slider and the\upper half, and the height Las of the lid. When a vertical force of (1 N
is exerted on the upper.half the following condition shall be met.

Lag = 10,5 mm 't 0,2 mm
Ljs < Laa

When ng)fofce is exerted
L54y= 10,9 mm max.

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

Ly, = 555 mm * 0,3 mm.
Optical detection of the Beginning and End of Tape (figures 9 and 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
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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.

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

Ly = 6,20 mm = (0,10 mm

Log = 7,65 mm £ 0,10 mm

_ + 0,20 mm
La9 = 1,50 mm _ 0,00 mm
L3y = 3,9 mm = 0,1 mm
L3 = 1,8 mm % 0,1 mm

L3 = 7,0 mm % 0,2 mm
L33 = 2,5 mm min,

Dimension L3, specifies the position of the rear edge of the windows relative to Reference Plane
Y. Dimension L33 shall be measured relative to this reamn edge.

Bottom side (figures 10 and 11)

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

The dimension L34 of the bottom half{/l3s of the slider and L3g of the lid shall satisfy the
following conditions

L3s = 73,0 mm + 0,3 mm
L35S Lag

L3s s L3g

Locking mechanism’ of the slider

The cartridge_shall have a locking mechanism for the slider which locks it in the closed and
open positions. The design of this mechanism is not specified by this International Standard,
except/for'the different forces acting on the slider, and for its detent.

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

The slider shall have two grooves with an opening at each end. The detent of the locking
mechanism shall protrude through these openings so as to hold the slider in both open and

closed positions. The detent shown in cross-section C-C is only an example of implementation.

The grooves are parallel to Reference Plane Z and aligned with the slider lock release notches
of the lid. The positions and dimensions of the grooves and of the openings for the detent of
the locking mechanism when the slider is in the closed position shall be

Ly = 1,2 mm % 0,1 mm

Lig = 49,8 mm * 0,2 mm
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Lig = 10,0 mm = 0,1 mm

+ 0,5 mm
Ly = 2,0mm _ g o

La; = 3,0 mm min.
L4y = 1,5 mm min,
Ly = 0,8 mm = 0,1 mm

+ 0,5 mm
L44 = 0,8 mm _ 0.1 mm

6.8.2

6.8.3

6.8.3.1

N = 45° min.
Las = 0,65 mm * 0,05 mm

991 (E)

The position and dimensions of the openings for the detent when the slidef is held in the open

position are determined by L3g, L4, L43 and Lyg4.

In the closed position of the slider, the maximum force to be exerted on the detent in a direc-

tion perpendicular to Reference Plane Z and over a stroke of 0,65\mim shall be 0,5 N m
In the open position of the slider the holding force shall be 03)N min.

Access holes

ax.

The slider shall have two circular access holes (see section B-B) which, in the open posjtion of

the slider, allow penetration of the drive spindles into the hubs. The diameters of these
holes shall be

dy = 10,0 mm * 0,2 mm
d, = 12,0 mm max.

Recognition, Sub-datums, and Write-inhibit Holes

access

The bottom half shall have a“number of holes on an edge at its rear. This edge shall be

defined by

L4g = 45,2 mm % 0,2 mm
Lg7 = 49,2 mm #£,0,2 mm
The centres_of“these holes lie on a line perpendicular to Reference Plane Y at a distang
Reference-Plane X of

Lag =472 mm + 0,2 mm

Reécognition Holes

There shall be four Recognition Holes numbered from 1 to 4 as shown in figure 1(
positions and dimensions shall be

e from

. Their

dy = 25mm % 0,1 mm

Ly = 1,0 mm + 0,1 mm
Lsy = 56,0 mm * 0,3 mm

Ls; = 40 mm £ 0,1 mm
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6.8,

6.8

Ls; = 1,0 mm * 0,1 mm
Ls3 = 3,0 mm min.

All Recognition Holes shall have the cross-section shown in cross-section F-F in figure
for Recognition Hole No. 1.

11

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
0,5 N max. without being punched out.

This International Standard prescribes the following states of these holes:

of

3.2

3.3

Recognition Holes No. 1 to No. 3 shall be closed
Recognition Hole No. 4 may be open or closed

Other combinations of the states of the Recognition Holes No. 1, No. 2 and\No. 3 dre

reserved for future applications (see annex B).

Write-inhibit Hole

The position and dimensions of the Write-inhibit Hole shall be
dg = 25mm £ 0,1 mm

Lsy = 56,0 mm % 0,3 mm

When the Write-inhibit Hole is open, recording on theytape is inhibited, when it is closged

recording is enabled.

The Write-inhibit Hole shall have the cross-section shown in cross-section F-F in figure
for Recognition Hole No. 1. One of the twdZcross-sections F-F shows the hole closed
means of a plug, the other shows it with the hole punched out. These plugs shall withsta
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 a

closed. If present, this element, shall be such that the state of Write-inhibit Hole is visi:rle

(see figure 3 as an example)..Such an element shall neither be broken nor moved by a fo
smaller than 0,5 N.

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

Ls; = 1,0000m + 0,1 mm
Ls3 =43,0 mm min.
Sub-datum Holes

These holes are used to position the cartridge in the drive. Their position and dimensio
shall be as follows.

11
by
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and the same cross-section E-E as shown for the other hole.
Lsqs = 455 mm £ 0,2 mm

+ 0,1 mm
Lss = 3,5mm _ oo mm
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+ 0,05 mm
Lsg = 2,50 mm _ 00 mm

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

+ 0,05 mm
2,50 mm _ 0,00 mm

Ds
Dy = 1,0 mm min.
Ls; = 55mm % 0,1 mm

Lsg = 2,0 mm min.

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

6.8.4 Datum Holes

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

Lgy = 51,0 mm % 0,1 mm

+ 0,05 mm
2,80 mm _ 0,00 mm

Ley

+ 0,1 mm
L()z = 3,5mm _ 0,0 mm

Lg3 = 3,0 mm min.

+ 0,05 mm
d7 = 2,80mm _ 900 mm

The upper edge of both Datuni/Holes shall have a chamfer of 0,2 mm % 0,1 mm.

6.8.5 Access room for tape guides

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

. Lgg = 3,1 mm max.

Lgs =<5,6 mm min.

Lgp =" 11,0 mm max.

11
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[

8.7

6.8.7.1

6.8.7.2

6.8.7.3

6.8.7.4

_ + 0,7 mm
L67 - 7,0 mm _ 0,0 mm

Lgg = 6,7 mm min.
o =45° % 1°
Lgy = 47,9 mm min.

+ 0,00 mm
Ly = 3,30 mm _ ¢ {5 mm

The lower half has two holes through which the spindles of the drive can access_thel hubs
when the slider is in the open position. The positions and dimensions of these holes’shall|be

dg = 9,0mm * 0,1 mm

L7y = 29,00 mm % 0,15 mm

L7 = 10,5 mm + 0,1 mm

L7z = 30,0 mm % 0,1 mm

Internal structure of the lower half (figure 12)

In figure 12 the different elements of the inside of the/lower half are shown, There shall be a
locking mechanism for the hubs to prevent them from ‘rotating when the lid is in the tlosed
position. The design of this locking mechanism is 10t specified by this International Stapdard,
thus it is not shown in figure 12. Locking and unlocking of the hubs shall depend upgn the
position of the lid as specified in 6.13.

Diameter of the wound tape

The diameter of the tapé wound 61a hub shall be
dg = 36,5 mm max.

Tape wind

The magnetic surface of the tape shall face outwards.
Tape motion

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

Guide posts

The tape shall pass around two guide posts in the cartridge, the axes of which are pgrpen-
dicular to Reference Plane Z and pass through the centres of the Datum Holes. The posi-
tions and dimensions of these guide posts shall be:

- their positions are determined by those of the centres of the Datum Holes,

- their cross-section shall be circular with a radius
R4 = 3,0 mm % 0,1 mm
over an angle of 180° in clockwise sense starting at angle

P =145 % 1°
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- their cross-section over the other half of 180° is not specified by this International
Standard.

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

When the tape 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

L74 = 1,4 mm min.
L7s = 6,4 mm max.

The des'lgll Temre for the position of the 1@ape centietine 1§

L7s = 3,9 mm

The height of the access room specified in 6.8.5 for the tape guides shall be

_ + 0,6 mm
L7 = 8,0mm _ o omm

$.8.7.6 Tape path zone

When the cartridge is inserted into the drive, the tape is pulled outside the case byl tape
guides as mentioned above. It is then no longer in contactWwith 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

L7g = 5,5 mm £ 0,1 mm
L9 = 56,5 mm *+ 0,3 mm
Lgy = 8,0 mm * 0,2 mm
6/8.8 Light path (figure 12)

As specified in 6.7 there is a lower*window in the right and left sides of the case thfough
which light having passed through the tape can pass and fall onto a detector of the driye. In
order to ensure that the corresponding light path is not obstructed by inner elements qf the
case, its configuration in this*zone shall be as follows.

The position and dimensions of the lower window are specified by L3y and L3 (see figufe 9).
The dimensions

Lg; = 1,5 mparmax.
Lg, = 5,0'mm min.
ensurethat no elements of the case obstruct the light path,

6(8.9 Support Areas (figure 13)

When the cartridge is inserted into the drive and held in position by forces perpendicufar to
Reference Plane Z acting on the Holding Areas (see 6.4), it shall be supported by [three
Supporting Areas A’, B’, C’ on its bottom side. shown shaded in figure 13. The position and
dimensions of these areas shall be as follows.

- Areas A’ and B’ are not specified by this International Standard because they depend on
parts of the lower half for which this International Standard does not specify requirements.

- Area C’ shall be defined by

Lgz = 1,0 mm %+ 0,1 mm
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D

6.8.10

6(8.11

Lgs = 49,0 mm * 0,3 mm
Datum Areas (figure 13)

There shall be two annular Datum Surfaces A and B and one circular such surface C. All
three Datum Areas shall lie in Reference Plane Z. Their position and dimensions shall be:

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

dig = 5,0 mm + 0,1 mm

ATes aH—b 0 : Bl at a
distance Lgy (see 6.8.4 and figure 11) from the centre of Datum Area A. Its\fnner
dimensions shall be Ly and L), its outer diameter shall be dyq.

- Datum Area C shall be centred on a point defined by

Lgs = 42,0 mm * 0,3 mm

Lgg = 25,5 mm % 0,3 mm
Its diameter shall be dyg.
Relationship between Support and Datum Areas and Reference Plane Z (figure 14)
Support Area A’ shall be coplanar with Datum Area A within 0,1 mm.
Support Area B’ shall be coplanar with Datum Area-B within 0,1 mm.
Support Area C’ shall be parallel to Reference Plane Z within 0,1 mm. It shall be at a disjance
Lg7 = 1,10 mm % 0,05 mm
from Reference Plane Z.

Hubs (figures 15, 16)

The dimensions of the hubs shall be

+ 0,08 mm
dy = 6,60mm _ ¢ 00 mn

+ 0,0 mm
diz = 8,8mm _ o(1'mm

diz = 15,00 pim. £ 0,05 mm

B =602 1°
Y =%45° + 1°
+ 0,1 mm

Lgg = 2,5mm _ 0,0 mm

_ + 0,20 mm
Lgg = 2,60 mm _ ¢ 00 mm

The two cylindrical surfaces with diameters dy; and d;3 shall be co-axial within 0,05 mm.
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The torque necessary to rotate the hub with a partially or fully wound tape shall be 0,0002 N.m
max.

Leader and trailer attachment

The material of 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.

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

The interface between the hubs and the spindles, shown in figure 17 in cross-section, is specified

6.12

6.13

in terms of the following relationships:

_ 1,2 mm max.
dis-dig = 1,0 mm min.
Loy - Lgy = 1,3 mm max.

NOTE 7 - It is expected that the top of the drive spindle will not penetrate within the hub beyond a distance

L4 = 7,65 mm max. above Reference Plane Z.

Opening of the lid (figure 18)

When the lid is opened its lower front edge moves along an arc of\a-Circle with radius
Rs = 9,6 mm t 0,2 mm

The centre of rotation is defined by L7 and L;;. The end position of the lid, i.e. when it is fully
open, is defined by

Ly = 109 mm % 0,2 mm
Loz = 0,3 mm * 0,1 mm
Lyg = 6,3 mm * 0,2 mm
The force F required to open the lid'shall not exceed 1,2 N. It shall be applied at a distance
Lgs = 5,0 mm + 0,1 mm

measured parallel to Reference Plane Z from the centre of rotation of radius Rs (see also annex
Q).
Release of the hub locking mechanism (figures 19, 20)

As mentioned in 6.8.7 the design of the locking mechanism for the hubs is not specified by [this
International-Standard, except that it shall be connected to the lid so that the hubs are locked or
uniocked as afunction 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
hybs shall remain locked as long as the lid has not reached the position defined by:

Log = 7,0 mm

—4 02 mm

0 = T

as shown in figure 19.
The hubs shall be completely released as soon as the lid has reached the position defined by:
Log = 10,3 mm

Loy = 6,6 mm £ 0,2 mm

15
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as shown in figure 20.
6.14 Label areas (figure 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 shall be

Ligy = 28,9 mm max.
Lip1 = 5,2 mm min.

Ligz = 43,4 mm max.

Ligs = 39,4 mm max.
Ligs = 8,8 mm max.

Ry = 10,5 mm min.

16
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Figure 7 - Left side, lid closed
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ection 3 - Requirements for the unrecorded tape

Mechanical, physical and dimensional characteristics of the tape
Materials

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

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

Tape length
Length of magnetic tape
The length of tape between PBOT and PEOT shall be 3,0 m minimum and 60,5\m maximun).
Length of leader and trailer tapes
The length of the leader and trailer tapes shall be 60 mm % 5 mm.
Tape width
The width of the magnetic tape and of the leader and trailer tapes.shall be

+ 0,00 mm
3,81 mm __ 0,02 mm

The width shall be measured across the tape from edge-to edge when the tape is under a tensipn
of 0,18 N maximum,

Discontinuities

Between PBOT and PEOT there shall becno discontinuities such as those produced by tape
splicing or perforations.

Total thickness

The total thickness of the magnetic-tape at any point shall be 13 ym + 1 pm.
Longitudinal curvature

The radius of curvature 0f)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 surfage.
Measure the deviation from a 1 m chord. The deviation shall not be greater than 3,8 mm:. This
deviation_torresponds to the minimum radius of curvature of 33 m if measured over an arc of a

circle;

Cupping

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

Procedure

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

27
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of the test piece to the reticle and determining the distance from the aligned edges to the corre-
sponding surface of the test piece at its centre.

7.8 Coating adhesion

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

than 0,05 N.

Procedure

i) Take a test piece of the tape approximately 380 mm long and scribe a line through the
recording coating across the width of the tape 125 mm from one end.

ii) Using a double-sided pressure sensitive tape, attach the full width of the test piede to a
smooth metal plate, with the recording surface facing the plate, as shown inthe [figure
below.

iii) 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 speed of the\jaw separation fo 254
mm per min.

iv) 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 piece/peels away from the dpuble-
sided pressure sensitive tape before the force exceeds 0,05 N, an alternative type of

; double-sided pressure sensitive tape shall be used.
v) If the back surface of the tape is coated, repeat.i) to iv) for the back coating.
\ Reco?ing surface Scribed line
7
| \
le——125 mm Pressure-sensitive
tape
Figure 23 - Setup for measuring coating adhesion
79— Layer-to-layer-adhesion

28

Procedure

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

Wind the tape on to the tube at a tension of 1,1 N.

Store the wound test piece in a temperature of 45 °C * 3 °C and a relative humidity of 80%
for 4 hours.
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Store for a further 24 hours 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.

point

tes.

bquare

7.10 Tensile strength
Measurements shall be made in accordance with ISO /R 527. The length of the test piece shall be
200 mm. The rate of elongation for all tensile tests shall be 100 mm/minute - R 527, Rate D.
7.10.1 Breaking strength
Load the test piece until the breaking point is reached. The force required to reach)that
is the breaking strength of the tape.
Requirement '
The breaking strength shall be greater than, or equal to, 9 N.
71.10.2 Yield strength
The yield strength is the force required to produce a 3% elongation of the tape.
Requirement
The yield strength shall be greater than 1,4 N.
711 Residual elongation
Procedure
Measure the original length of a test piece of.approximately 1 m with an applied tensile fqrce of
less than 0,05 N.
Apply an additional force of 1,5 N for3 minutes.
Remove the additional force and measure the length of the test piece after a further 3 miny
Requirement
The residual elongation, expressed as a percentage of the original length, shall be les§ than
0,03%.
7112 Electrical resistance of coated surfaces
Requirement
The electrical resistance of the recording surface of the magnetic tape, measured on any
area of'tape, shall be within the ranges:
10° Q to 5 x 108 Q for non-back coated tape
10° Q to 5 x 1012 Q for back-coated tape
The_electrical resistance of the back-coating, if present, measured on any square area of

shall be less than
9x 108 Q.

Procedure

tape,

Condition a test piece of tape in the Test Environment for 24 hours. Position the test piece over
two 24-carat gold-plated semicircular electrodes having a radius R = 10 mm and a finish of at
least N4, so that the recording surface is in contact with each electrode. The electrodes shall be
placed parallel to the ground and parallel to each other and spaced d = 3,81 mm apart. Apply a
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7.1

force F of 0,25 N to each end of the test piece. Apply a DC 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.

~] P

l
f

Figure 24 - Setup for measuring the electrical resistance

When mounting the test piece ensure .that' no conducting paths exist between the electrpdes

except that through the coating under test.

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

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 meéasuring light transmittance is given in annex D.

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

Whensperforming these tests, the output or resultant signal shall be measured on the same rel
pass for both a tape calibrated to the Master Standard Reference Tape and the tape under
(read-while-write or first forward-read-pass) on the same equipment.

tive
test

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

otherwise stated.

Tape condition : A.C. erased

. ' + 0,05 mm
Diameter of scanner 130,00 mm _ ¢ 00 mm
Rotational speed of scanner : 2000,0 rpm % 0,2 rpm
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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

Physical recording densities : 83,4 ftpmm, 750,6 ftpmm, 500,4 ftpmm, 1001 ftpmm,

1501 ftpmm, 3002 ftpmm (specified in each test)
Recording current : Test Recording Current
Recording waveform : Square wave
Read track width :20pm £ 2 ym
Write track width : equal to, or greater than, the read track width

Read output level : taken at the appropriate fundamental frequency only

Optimum Recording Field

The Optimum Recording Field shall be between 80% and 126% of the Refefénce Rec
Field.

Traceability 1o the Reference Recording Field is provided by the calibration‘factor supplie
each Secondary Standard Reference Tape.

Signal amplitude

The Average Signal Amplitude at the physical recording density of 3002 ftpmm shall be be
70% and 160% of that for the Master Standard Reference Tape.

The Average Signal Amplitude at the physical recording density of 83,4 fipmm shall be be
70% and 160% of that for the Master Standard Referénce Tape.

Traceability to the Average Signal Amplitudes.of the Master Standard Reference T
provided by the calibration factors supplied with’each Secondary Standard Reference Tape.

Resolution

The ratio of the Average Signal Amplitude at the physical recording density of 3002 ftpy
that at the physical recording density of 750,6 ftpmm shall be between 80% and 140%
same ratio for the Master Standard Reference Tape.

For the physical recording'densities of 1001 ftpmm and 83,4 ftpmm the ratio shall be bg
70% and 126% of the_samé ratio for the Master Standard Reference Tape.

Traceability to the-resolutions for the Master Standard Reference Tape is provided by th
bration factors supplied with each Secondary Standard Reference Tape.

Overwrite

Overwrite)is the ratio of the Average Signal Amplitude of the residual of a low density rec
after-overwriting at a higher density to the Average Signal Amplitude of the original low d
récording. :

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

brding

d with
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tween

hpe is

nm to
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brding

ensity

by the

8.4.1
84.1.1

Physical recording densities of 750,6 ftpmm and 3002 ftpmm
Procedure

AC-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 3002 ftpmm and measure the Average
Amplitude of the residual 750,6 ftpmm signal.

Signal
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Repeat for the Secondary Standard Reference Tape.

84.1.2 Requirements

Residual Average Signal Amplitude at 750,6 ftpmm after overwriting

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

shall be less than 140% of the same ratio for the Master Standard Reference Tape.
8.4.2 Physical recording densities of 83,4 ftpmm and 1001 ftpmm

T
or

O
<

Repeat 8.4.1.1 for these densities.

84.2.2 Requirements ,
The ratio shall be less than 126% of the same ratio for the Master Standard Referepce
Tape.
8.5 Ease of erasure

When a tape has been recorded at 750,6 ftpmm with the Test Recording,Current and then passed
through a longitudinal steady erasing field of 198 900 A/m, any remaifiing signal shall not exceed
3% of the Standard Reference Amplitude for that density. The‘erasing field shall be reasonably
uniform, for example, the field in the middle of a solenoid. This measurement shall be 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 basejto-

peak read signal is 50%, or less, of halfi'the Average Signal Amplitude for the recording
density of 1501 ftpmm on the same tape:

8.62 Missing pulse zone

A missing pulse zone commerices with a missing pulse and ends when 5 consecutive flux tran-
sitions are detected or when-a length of 0,120 mm of track has been measured. Any further
missing pulse results in_a\further missing pulse zone.

A missing pulse zgne-does not continue from one track to the next.

The missing pils¢ zone rate shall be less than one in 7,2 x 10* flux transitions and applieg to
both positive.and negative azimuth tracks.

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

The signal-to-noise ratio is the average rms read signal amplitude divided by the average ifte-
grated'rms noise amplitude, and expressed in dB.

/ Average rms read signal amplitude \

QAL = 01§
Al

AR
[2/RY a4 IUB A" 3=

\ Average integrated rms noise amplitude /
Requirement

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

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

Section 4 - Requirements for an interchanged tape

Format
General

Data to be recorded is sent from a host computer to the tape system together with two types of
arks ich—indicate—thelogical-separation{s)—ofthe—data he—user—data—separator
marks and associated information are formed into groups before being recorded on the ‘tdpe.
Each group is recorded on a group of tracks. The part of each track in which the user data; sejpa-
rator marks and associated information are recorded is called the Main Zone of thejtrack. A(
tional information about the contents of the group, the location of the track(s) and the conte
of the track(s) is recorded in two parts of each track called Sub Zones. The\two Sub Zo
together constitute the Sub Data Area of the track.

In the following description all operations on the data received from the<host computer, inclpd-
ing the use of error detecting and correcting codes, are described. Then the method of recordfing
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.

Basic Groups

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

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

up
sic

for
up

(see 14.5.1).

Data and separator marks received from the host computer shall be grouped in the Basic Grolips
following Basic Group No. O.starting with Basic Group No. 1. These Basic Groups shall be struc-
tured as follows.

=
-

NOTE 9 - In this International Standard, there are two types of separator marks which are referred to as Separat
and Separator 2. Sorhe)other standards, e.g. those which define an interface between a tape drive and a Rost
computer, use the\terms "file mark" and “set mark" to denote separator marks. It is recommended that Separator 1

be equated to_file-mark and Separator 2 be equated to set mark.

(8
w
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126600
126601
126632

Byte No. — e e e

User data Block Group
— Access | Info.

input Table Table
32 bytes|

. g

«—— Index ———>

o
' o

126632 bytes
o B -

Figure 25 - Structure of a Basic Group

The user data is progressing into the Basic Group from left to right (as seefi in figure 2
the same time a part of the Basic Group called Index progresses from rightito-left.

The Index shall consist of two tables:

- a Group Information Table occupying the last 32 bytes of the Basic Group,
- a Block Access Table of variable length.

9.2.1 Group Information Table

The Group Information Table shall have the following layout.

5). At

34
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Table 1 - Group Information Table

Byte Length Name of the field
positions [in bytes

126 632

to 4 (Set to all ZEROs)
126 629

126 628
and 2 Group Number of the Previous Separator 2

126 b2/

126 626

and 2 Count of Separator 2's
126 625

126 624

and 2 Group Number of the Previous Separator 1
126 623

126 622

and 2 Count of Separator 1's
126 621

126 620

and 2 Group Number of the Previous Record
126 619

126 618

and 2 Count of Records in the Current Basic Group
126 617 :

126 616

and 2 Separator 2 Count
126 615

126 614

and 2 (Set to all ZEROs)
126 613

126 612

to 4 Separator 1 Count
126 609

126 608

to 4 Record Count
1267605

126 604
and 2 Block Access Table Count
126603

126 602

and 2 Group Number
126 601

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 which 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 Basic Group.

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 numper of
the previous Basic Group which contains the last written Separator 1. If no-such| Basic
Group exists, this field shall be set to all ZEROs.

9.2.1.4 Count of Separator 1’s field

This field shall be a 2-byte field. It shall specify in binary notation the number of Separator
1’s written in the current Basic 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 numper of
the last-written previous Basic Group in which a Separator 1 or a Separator 2 ¢r the
beginning of a record containing user data occurred:If no such Basic Group exists, this field
shall be set to all ZEROs.

9.2.1.6 Count of Records in the Current Basic Group field

This field shall be a 2-byte field. It shallspecify in binary notation the sum of the number
of records for which there is a Total\Count entry or an Entire Record entry in the [Block
Access Table of the current Basic Group and the number of Separator 1’s and Separator 2’s
written in the current Basic Group.

9.2.1.7 Separator 2 Count field

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

9.2.1.8 Separator 1 Count field

This field shall’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.

9.2.19 Record)Count field

This field shall be a 4-byte field. It shall specify in binary notation the number of r¢cords
written since LBOT including those for which there is a Total Count entry or an Entire
Record entry in the Block Access Table of the current Basic Group. Each Separator |1 and
Separator 2 shall be counted as a record.

9.2.1.10— Block-Access-Table-Countfield

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

9.2.1.11 Group Number field

This field shall be a 2-byte field. It shall specify in binary notation the runnmg number of
the current Basic Group. ~
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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 126597 to 126600. Each entry shall be a 4-byte
field structured as follows.

Entry of the Block Access Table

Flag Byte

Count

1st byte

b8

b7

b6

b5

b4

b3 | b2

bl

2nd byte
(msb)

3rd byte

4th byte
(1sb)

9.2.2.1

9

12.2.1.1

92.2.1.2

12.2.1.3

9

2.2.1.4

Figure 26 - Block Access Table

Settings of the Flag Byte
0000X001 : Total Count entry

This entry shall specify:

- that the record is not a Separator tecord,

- if this entry is preceded by.a Last Part entry (see 9.2.2.1.5) it shall mean that
record starts in a previous Basic Group and ends in the current Basic Group;
Count field shall specify/the total number of bytes of the record,

- if the last two entfies of the Index of the previous Basic Group are a Last Part ¢
followed by a Skip Entry (see 9.2.2.1.7), this entry shall be the first entry of the I
of the current'Basic Group; the Count field shall specify the total number of byt
the record referred to by the Last Part entry in the Index of the previous Basic Gr

0000X111.:Separator Mark entry

Thisentry shall specify that the record is a Separator record. The Count field §
specify the number zero if the record is a Separator 1 record and the number one if

reécord is a Separator 2 record.

0100X000 : Middle Part entry

This entry shall specify that the record starts in a previou

i if number of bytes of that

of the record which is in the current Basic Group.

0100X010 : Start Part entry

This entry shall specify that the record starts in the current Basic Group and ends in a
subsequent Basic Group. The Count field shall specify the number of bytes in that part
of the record which is in the current Basic Group.

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

s Basic Group and ends
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the
the

ntry
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bup.

thall
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9.2.2.1.5 0110X000 : Last Part entry

This entry shall specify that the record starts in a previous Basic Group and ends in the
current Basic Group. The Count field shall specify the number of bytes in that part of
the record which is in the current Basic Group.

9.2.2.1.6 0110X011 : Entire Record entry

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.

92217 1000X600 : Skip entry

There shall be a Skip entry as the last entry of the Block Access Table of gach| Basic
Group. This entry indicates that the last byte of user data in the current Basic-Groyp 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 pe the
number of bytes of the Index.

9.2.2.1.8 Count fields of the Skip, Entire Record, Start Part, Middle Part and Last Part entfies

The sum of the numbers specified in the Count fields of these of these entries predent in
the Block Access Table shall be 126632.

9.2.2.1.9 Bit b4 - AEWP

In each of the entries specified in 9.2.2.1.1 t0,9,2.2.1.7 the fourth bit, the After|Early
Warning Point bit, is indicated as indifferent.as far as the meaning of the entry is con-
cerned. Its setting shall be as follows:

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

- after EWP it shall be set to ONE in all following entries in the Index of the current
and all following Basic Groups:

9.2.2.2 Valid Sequences of Entries of the Block Access Table
The following flow chart illustrates the valid sequences of entries of the Block Access [Fable.

In this flow chart the'term spanned record designates a record starting in one Basic Group
and continuing in on€ or more consecutive Basic Groups.

The only valid entries in the Block Access Table of the first Basic Group are:

Start Part entry
Separator Mark entry
Entire Record entry
- Skip entry.

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 occurs when the record finishes in a Basic {Group
but because insufficient space remains available in the Index of that Basic Group, thq Total

actoor ©
AL OITOURN

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

Y
Serg) | S
?ecord

——
Entire
> Record i

L. - Skipping to
the next Last Part
Basic Group

{h

i

MFl,ddle
Acting on an
valid entries
Continue -
spanned
record

{7

Si:lr?pingx‘to
e ne
Basic Group MFl,%?tle

Last Part

End
spanned
‘ record

(i

(i

Skipping to
s
Basic Group

Total
Count

-

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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p—— R

Byte No.

5755
5755
5755
5755

5755

se s

Gl
5 756
bytes

Gl
5 756
bytes

Gl
5 756
bytes

61
5 756
bytes

61
5 756
bytes

126 632 bytes

A

Figure 27 - G1 Sub-Groups

3.2

913.3

‘40

G2 Sub-Group - Randomizing

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

O00000000000O0 OGA

Preset value

+

Bit clock

Input data Output

Figure 28 - Shift Register

For each byte the least significant bit,\i.e. bit b1 is input first. The logical operators are H
sive ORs. The result of this opefdtion is a G2 Sub-Group in which all bytes are num
from DO to D5755. Their sequience is the same as before the randomizing operation, i.e.
the G1 Sub-Group. ‘

G3 Sub-Group

Each G2 Sub-Group)of 5756 bytes shall be re-arranged into a G3 Sub-Group of 5824 bytes.

In a G3 Sub-Group the bytes of the G2 Sub-Group are ordered consecutively in rows of]
called a word; These words are numbered consecutively from 1 to 1439. They are preceds
a 4-byte ‘Header forming word No. 0 and followed by 16 4-byte words numbered 1440 to
all bytes/of which are set to all ZERO:s.

The bytes Dy of the G2 Sub-Group the indices k of which equal 0 or 1 (mod 4) are grg
in"a 2-byte channel A. The bytes the indices k of which equal 2 or 3 (mod 4) are groupec
2-byte channel B.

Y

ther
fore

xclu-
bered
as in

T
1]

”

four
ed by
1455

uped
ina

Dy is allocated to the lower byte of channel A for k = 0 (mod 4)
Dy is allocated to the upper byte of channel A for k = 1 (mod 4)
Dy is allocated to the lower byte of channel B for k = 2 (mod 4)
Dy is allocated to the upper byte of channel B for k = 3 (mod 4)
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Channel name — B
Byte name — lower upper lower upper
Bit number —|87654321|187654321|87654321|87654321
Header ——7;_- 000 0] DF-ID
1
2
3

Word number

9.3.3.1 Header
93.3.1.1

93.3.1.2

93.3.1.3

A1l bytes set to-all ZEROs

Figure 29 - G3 Sub-Group

Data Format ID_(DF-ID) ,
In both channels, this field shall be a 4-bit field. It shall be set to 0000.

Word No. 0 constitutes a 6-field Header.

Bits 5-8.of the lower byte of both channels
These bits shall be set to ZERO.
Logical Frame ID (LF-ID)

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

bit 7 shall be set to ZERO, and
bit 8 shall be set to ZERO

- if bits 6 to 1 express the number 22:

bit 7 shall be set to ZERO, and

- 1 bits 6 to 1 express a number in the range 1 t0 21
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bit 8 shall be set to:

1 ZERO to indicate that there is a 23rd Sub-Group containing the check bytes of

the ECC3 (see 14.5.3), or
1 ONE, to indicate that there is no such 23rd Sub-Group

- if bits 6 to 1 express the number 23

bit 7 shall be set to ONE, and
bit 8 shall be set to ONE

thus indicating that the Suh-Group contains the check bytes of the ECC3, and that

9.3.3.14

9.34

the Sub-Group is the last of the sequence.
Byte Identification
Each byte of a G3 Sub-Group is now identified by

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

Thus, the following notation is introduced.

Aj indicates the byte identified by the lower byte of channel A in the i-th word.

Ay indicates the byte identified by the upperdbyte of channel A in the i-th wofd.

Bj; indicates the byte identified by the lower byte of channel B in the i-th word.

By indicates the byte identified by the’upper byte of channel B in the i-th word.
G4 Sub-Group

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

arrays

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

following formulae.

Sign : (_1)a+i

Block number: j mods2) +75(itmoda2)) + int-8-—'3—2

Serialnumber 22(U+int5—i-2) —-int5—i-2(mod2) — 32 int

832
where:
int =indicates the integer part of the quotient
i = 0 to 1455
a = 0 for the Aj, and A;] bytes
a = 1 for the Bj, and By bytes
u = 0 for the A;j, and Bj, bytes
u = 1 for the Aj; and Bjj bytes
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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).

Array PLUS

//

1 1

75

76

77

-1 -

126

127

@W NP~ o

23
24
25
26
27
28
29
30
31

1

Array MINUS

/-

/1

1

W N - O

23
24
25
26
27
28

126

127

I

29
30
3

/1 1

/-
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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- - C2 shall be a GF (28) Reed-Solomon Code (32, 26, 7)

- 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
obtained from two error detection and correction codes C1 and C2 computed over the
already allocated into the two twin arrays.

bytes
bytes

The C2 bytes shall be computed for all Serial Numbers in each even-numbered Block with a

other Blocks.

Block Number from 52 to 74, and for Serial Numbers 0 to 23 in each odd-numbered Block
it o A e o 2 o o 439 s + e a - p + llthe

The C1 bytes shall then be computed for Serial Numbers 24 to 31 in all odd-numbered Blocks

from all the bytes in the previous even-numbered Block and the bytes with,a Serial Ny
from 0 to 23 in the odd-numbered Block. In Blocks with a Block Number ffom 53 to 75,
C1 bytes shall be computed from the C2 bytes previously computed.

mber
these

These two computations yield the bytes for the byte positions indicated by the shaded portions

of the two twin arrays of figure 30.

- C1 shall be a GF (28) Reed-Solomon Code (32, 28, 5)

Calculation in a GF (28) is defined by
G =x3+x'+x3 €%+ 1

A primitive element & in GF (28) shall be:

@a=(0 0000 0 100)

o/ af a® ot o3 a2 al o0

The interleave depth of Cl.i$.two bytes, that of C2 is four blocks. The ECC bytes shall satisfy:

Hp.Vp =10
Hqo.Vg =0

The generator.polynomials shall be:

I
X
|
S

Gp()

(Y i
MW/ = 11 A= ¢
=0
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Srdo 2o ds e LT
= 62 60 58 056 ::::: (!4 az 1
93 90 87 84 e QG 0.3 1
%L }G ].,, ].n ceene 12 1 1
%2 %0 %8 Y6 cvccc % %l
= 93 a90 QB7 84 seere 06 0.3 1
124 0'120 m].16 112 ::::: (18 04 1
155 0.150 0145 140 ceees alo 05 1
~ ~ ~N
/Dzkcl Dm, a
Dak. g+2 Dm+4.n
Dzu.g+4 Dm+l.n
Dax. ¢+ Dm+12,a
Dix.¢+s Dm+16.a
Dok, g+10 D201
‘Dzk.e-ﬂz Dm-&-u-n
Dax. g +14 Drm+24.n
Dzk,¢+|s Dm+ﬂ.n
Dk, g+1s Drm+36.n
ng,gq-xo Dm-b-“-n
Dzk,[,+zz Dm+44-n
VP= Dzk.g-q.u VQ: Dn+4l'n
Dok, g+2¢ Qm+52.n
Dzk,gq." Qm+sc.n
Dzk,l+jo Qm+60.n
D2k+|.¢ Qm+04.n
D2k+|.¢+z Qm+sua
Dakcs1.g+4 Qm+72.0
Dak+1.p+6 Do+16.n
Dak+1.¢+s Dm+soen
Dak + gt Dm4ndon
Dap+1it+ 12 Dm+uain
Dax#1.8+14 Dn+92.n
Dik+1.g+16 Dam+96.a
Dax+1.¢+13 Dm+100. a
D2k+l'£+20 Dm+l04-n
Dax+1.8+22 Dm+10s. 0
Pax+1.gv24 Dum+1t2. 0
Povar gaas Dm+i1s.a
Pak+1.g+20 Da+120.a
\szﬂ.eno/ \Dm+l2‘- n )
where:
Pi,j = C1 bytes

Q;; = C2 bytes
= Block Number
j = Serial Number
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For C1: k=201,..63
1 =01
if k = 26, 27, ... to 37, then Dy in V) is read as Qj;

For C2: ifm=0o0r2thenn =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 addition of a Header of three 8-bit bytes preceding the 32 bytes of the
block:

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

p.3.5.1 Main ID
The Main ID bytes W1 and W2 shall have the following contents.
9.3.5.1.1 W1 byte

b8 | b7 | b6 | b5 | b4 | B3 | b2 | b1

Block with even |[Format ID] O 0 Frame number
Block Numbers

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

Figure 31 - W1 byte

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

For all blocks of the G4 Sub-Group with an even Block Number, the W1 byte shall be
set as follows;

Bits 8 and/7: if the Block Number (mod 8) equals 0 then these bits, called Format ID,
are set to 01, otherwise they are set to 00

Bits 6 and S: shall be set to ZERO

Bits 4 to 1: shall specify in binary notation a Frame Number. This is a rupning
number which shall be incremented (mod 16) between consegutive

frames. Repetitions and discontinuities are allowed at an append point,
see 148 6-and - fionre 46
e—14-5-6-and-figure 46

‘46
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9.3.5.1.2 W2 byte
b8 | b7 b6 b5 b4 b3 b2 bl
0 Block Number of the Blocks
of the G4 Sub-Group
Figure 32 - W2 byte
Bit 8: shall be set to ZERO to indicate that the block is a Main Data Blgck.
Bits 7 to 1: shall specify in binary notation the Block Number from0 to 127.
9.3.5.2 Main ID Parity
The Main ID Parity byte shall be set to (W1 (3) W2), where (¥) is the Exclusie OR
operator.
9.3.5.3 Summary of the structure of a Main Data Block

b8 b7 b6 b5 b4 _Db3 b2 bl

Wl
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 =
G4 T
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
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9354

94

‘48

9.4

N |

Summary of the transformation of a Basic Group

Each Basic Group has been transformed into 22 G4 Sub-Groups. Each G4 Sub-Group con-
sists 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 =

Blocks before being recorded on the tape.
Sub Data Area

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

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

5632 Main Data

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 Items No. 5 to 8, log data on the history of the use of the tape’(see 14.4.2).
Each Pack Item consists of eight 8-bit bytes numbered from 1 to 8, b8 being the most signifi

bit. In all Pack Items

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

- for all multiple-byte fields, the lowest numbered byte shall be the most significant and hig

numbered byte the least significant,

- Byte No. 8 is called Parity.For each bit position ‘the content shall be the sum (mod 2) of

corresponding bits of the other seven bytes.

Pack Item No. 1

b8 | b7 |-b6 | b5 | b4

b3

b2

bl

0 0 0 1 0

Position

Group Number

Group Number

Separator 1 Count

Separator 1 Count

Separator 1 Count

cant .

hest

the

Separator 1 Count

O N[OV B W N e

Parity

Figure 34 - Pack Item No. 1



https://standardsiso.com/api/?name=93216a6af9a842dda3e2b1a9ccd751fb

ISO/IEC 10777:1991 (E)

94.1.1 Byte No. 1
In byte No. 1
- b8 to b5 shall specify Pack Item Number 1
- b4 shall be set to ZERO
- b3 to bl shall specify the position of the current recorded instance of this Basic Group
in a sequence of contiguous, recorded instances of this Basic Group (see 14.5.4). The
first recorded instance shall be indicated by 000, the second by 001, etc.
94.1.2 Bytes No. 2 and 3
These bytes shall specify the Group Number recorded in the Group Information Table (see
9.2.1).
94.13 Bytes No. 4 to No. 7
These bytes shall specify the Separator 1 Count recorded in the Group Information [Fable
(see 9.2.1).
94.2 Pack Item No. 2
b8 | b7 | b6 | b5 | 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
94221 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).
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94.2.2 Bytes No. 2 and 3
These bytes shall specify the Separator 2 Count recorded in the Group Information Table
(see 9.2.1).
9423 Bytes No. 4 to No. 7
These bytes shall specify the Record Count recorded in the Group Information Table (see
9.2.1).
94.3 Pack Item No. 3
b8 | b7 | b6 ‘ b5 | b4 | b3 | b2 | bl
1 0 0 1 1 Area ID
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
Figure\36 - Pack Item No. 3
9{4.3.1 Byte No. 1
In byte No. 1
- b8 to bS shall specify Pack Item Number 3
- b4 to blishall be set according to 9.4.9.1.1.
9/4.3.2 Bytes Neo.'2 to No. 4
These bytes shall specify a running number, the Absolute Frame Number, of the cud
frame, starting with 1 for the first frame after the LBOT.
914.3.3 Bytes No. 5 to No. 7
9.4.3.3.1 Area ID set to X100 (see 9.4.9.1.1)
9.4.3.3.1.1 Byte No. §

For each bit position of this byte the content shall be the sum (mod 2) of the corre-
sponding 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

Dg; +3, Dgi+5, Ds7ss, where i = 0, 1, 2, ..., 718,
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Byte No. 6

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

Dgi +2, Dgj+4, Ds754, where i = 0, 1, 2, ..., 718.
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.

94332  Area ID set to 0010
These bytes shall specify in binary notation the highest Absolute Frame Number within

Pa

94.4 Pack Item No. 4

9.4.3.3.3 Area ID set to 1010

These bytes shall be set to all ONEs.
Pp.4.3.3.4 Area ID set to any other bit combination
These bytes shall be set to all ZEROs.

rtition 1 of a Partitioned Tape (see 15).

b8 { b7 | b6 | b5 | b4 [:b3 | b2 | bl

VAN O Ol ] W]IND] M

0 1 0 0 Area ID
Absolute”Frame Number
Absotute Frame Number
Absolute Frame Number

Check Sum 3
Check Sum 4
LF-ID
Parity

Figure 37 - Pack Item No. 4

9441  Byte

No. 1

In byte No. 1

- b8 to b5 shall specify Pack Item Number 4
- b4 to bl shall be set according to 9.4.9.1.1.
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944.2 Bytes No. 2 to No. 4

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

94.4.3 Bytes No. § to No. 7
9.4.4.3.1 Area ID set to X100 (see 9.4.9.1.1)
94.4.3.1.1 Byte No. §

For each bit position of this byte the content shall be the sum (mod 2) of the corre-
sponding 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

Dj, Dgj.q1, Dgj+1, wherei = 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 ¢orre-
sponding bits of the bytes of the G1 Sub-Group identified by byte No. 7 of this| Pack
Item having the indices

Dy, Dg;.2, Dg;, where i = 1, 2, ..., 719,
9.44.3.1.3 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.

94.4.3.2 Area 1D 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 Area ID set to 1010
These bytes shall be set to all ONEs.
9.4.4.34 Area ID set to any other bit combination
These bytes shall besset'to all ZEROs.
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94.5 Pack Item No. 5§

b8 | b7 | b6 | b5 | 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{5

9.4.5.1 Byte No. 1

- b8 to b5 shall specify Pack Item Nunmber 5
- b4tobl see 9.4.5.2

D.4.5.2 Bytes No. 2 and No. 3

Together with bits b4 to bl of\byte No. 1 these two bytes constitute a 20-bit field spedifying
the number of Recorded Data Groups (see 14.5.2 and 14.5.4) recorded on the tape between
the last update but onejand the last update of the log. Bit b4 of byte No. 1 is thel most
significant and bit bl of byte No. 3 is the least significant bit.

0.4.5.3 Bytes No. 4 to.No! 7

These bytesshall 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
updateof the log.
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94.6 Pack Item No. 6

b8 b7 b6 b5 | b4 b3 b2 b1
1 0 1 1 0 Recorded Data Groups Read
2 Recorded Data Groups Read
3 Recorded—bBata—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

D.4.6.1 Byte No. 1

- b8 to b3 shall specify Pack Item Number 6
- b4 to bl see 9.4.6.2.

D.4.6.2 Bytes No. 2 and No. 3

Together with bits b4 to b1 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.

.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 tp the
last update of the log.
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9.4.7 Pack Item No. 7
b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
1 0 1 1 1 0 0 0 0
2 Total Check-Read Failures
3 TotatCheck=Read Fatiures
4 Total Check-Read Failures
5 Total Group Read Failures
6 Total Group Read Failures
7 Total Group Read Failures
8 Parity
Figure 40 - Pack Item No. 7
9.457.1 Byte No. 1
- b8 to b$ shall specify Pack Item Numbei<7
- b4 to bl shall be set to ZERO.
9.4.7.2 Bytes No. 2 to No. 4
These bytes shall specify the total’ number of frames that have failed a Read-After-Write
check (see annex L) following'the last initialization of the tape (see 14.9 and 15.5) and pripr
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 eccurrence,
9.4.7.3 Bytes No. 5 to(Np: 7
These bytes shall specify the number of times it has not been possible to read successfquy
all data in"a Recorded Data Group with the use of 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 all unsuccessful attempts,
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9.4.8 Pack Item No. 8
b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
1 1 0 0 0 0 0 0 0
2 Load Count
3 toad—Count
4 Previous Check-Read Failures
5 Previous Check-Read Failures
6 Group Read Failures
7 Group Read Failures
8 Parity
Figure 41 - Pack Item No. 8
9.4.8.1 Byte No. 1
b8 to bS5 shall specify Pack Item Numbes'8
b4 to bl shall be set to ZERO.
9.48.2 Bytes No. 2 and No. 3
These bytes shall specify the number of times the tape has been loaded following the Igst
initialization of the tape (see(14.9 and 15.5) and prior to the last update of the log. Ope
load consists of pulling (the tape from its case, wrapping the tape around the drun,
positioning the tape ready for use, unwrapping the tape and returning it into the case.
948.3 Bytes No. 4 and No. §
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 ndmber does not include the frames which are written between the original frame and
; its next rewritten occurrence.
9.48.4 Bytes No. 6 and 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 of C1 and C2 only, between the last upddte
but one and the last update of the log. This number includes all unsuccessful attempts.
9.4.9 Sub Data Bleck

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

- a 3-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.
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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 0 to 7, in the Sub Zone 2 they

run from 8 to 15.

94.9.1 Header

The Header shall consist of

- 2 bytes: Sub ID, SW1 and SW2
- 1 byte: Sub ID, Parity

9.4.9.1.1 SW1 Byte

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
Even Block Number Area ID 1 0 0 0
0dd Block Number 0 0 0 0 0 0 0 0

Figure 42 - SW1 Byte

The 4-bit Area ID shall identify the current ac€a of the tape (see 14). The settings ¢f this
field shall be as follows.

0000 : Device Area

X001 : Reference Area

X010 : System Area
X100 : Data Area
X101 : EOD Area

Other settings of this field are prohibited by this International Standard.

For a tape with a Single Data Space (see 15), bit X shall be set to ONE. For a tapq
two partitions, bit X shall be set to ONE for Partition 0 and to ZERO for Partition

9.4.9.1.2 SW2 Byte

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
Even Block Number 1 Pack ID Block Number
0dd Block Number 1 0 0 0 Block Number

e with

Figure 43 - SW2 Byte

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

- b7 to b5

on blocks with even Block Numbers these bits shall express in binary notation the
number of Pack Items contained in the current Sub Data Block and the adjacent

higher-numbered Sub Data Block. This number shall be either 6 or 7,
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9.4.9.1.3

9.4.9.2

9.4.9.3

= the first 24 bytes stati-bethree 8-byte Pack Trems;

on blocks with odd Block Numbers these bits shall be set to 000.
- b4 to b1 shall specify in binary notation the Block Number from 0 to 15.
Sub ID Parity byte

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

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

- 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 ZERO:s if the Pack ID is set to 6,
- or a Pack 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 the last 32 bytes, of the preceding even-numbegred
Sub Data Block and the 24 bytes in byte positions 4 to 27 of the Sub Data Block (i.e.|the
C1 parity is not computed over the Header bytes).

Summary of the structure of a Sub Data Block

Byte b8 b7 b6 b5 bd b3 b2 bl
Pos.

1 SW1

SW2

2
3 Sub ID Parity
4

: 3 Pack Items \
. 57T T

27

. - either Pack Item No. 3 or No. 4
. - or set to all ZEROs
. - or Cl bytes

9.4.94

Figure 44 - Sub Data Block

Pack Items location

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 on the
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location of the track in the tape layout (see 14 and figure 47), as denoted by the Area ID in
the Header and the Absolute 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

B]ock Area AFN Contents Tape Area
Number ID

X100 (00) Data Area
70 < n < 9 51713 (00) System Log
X010
6 n</lorn>95 Reference Area
EQOD Area
X001 31313 (00) System Preamble
any System Postamble
X101
even
X100 any 1]213]|]3o0r4 Data Area
70 < n < 96 5 (7 ]3] 3%Fa System Log
X010
n<7lorn>95 Reference Area
7 EOD Area
X001 3 13| 3]| 3o0r4]| System Pfeamble
any System Postamble
X101
X100 any 112] 4 Cl Data Area
70 < n < 96 6|8|a| c1 System Log
X010
n<7lorn>9 Reference Area
EOD Area
X001 4 141} 4 Cl System Peamble
any System Pgstamble
X101
odd
X100 any 1121} 4 C1 Data Area
70 < n <96 6|81 4 Cl System Log
X010
n<7lorn>95 Reference Area
7 EOD Area
X001 41414 Cl System Prieamble
any System Pdstamble
X101
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10 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

length is 0,333 pm.

10.2 Long-term average bit cell length

The long-term average bit cell length for each track shall be measured over its4128 Recorded
Main Data Blocks (see 12.1). It shall be within + 0,2% of the nominal bit cell Jength.

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 twenty bit cells. It shall be within + 0,35% of the long-terim)average bit cell length|for
the preceding track of the same azimuth.

10.4 Rate of change

The above defined short-term average bit cell length shall not change at a 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 more than 28% from the expectedinominal position defined by the short-term avernage
bit cell length. See annex H for the method of measurement.

10.6 Read signal amplitude
The Average Signal Amplitude of.an interchanged cartridge shall be:
- at 83,4 ftpmm: between 60% and 100% of the nominal recorded level,

- at 333,6 ftpmm, 500,43 ftpmm, 1001 ftpmm and 1501 ftpmm: between 80% and 118,9% of[the
respective nominal_fecorded levels (annex F).

10.7 Maximum recorded levels

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

11 Track geometry

11.1 Track configuration

The helical track pattern is formed Dy the relationship beiween 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

Tape motion
\ . (P \

Head
motion

1,905

Tape Reference Edge/

Positive-azimuth angle Negative azithuth angle

: Tape width

: Track length

: Track pitch

: Track width

: Ideal tape centreline
: Track angle

oW H T - >

Figure 4S5 - Track configuration (view on recording surface)

11.2 Average track/pitch

The average track pitch, taken over any group of 30 consecutive tracks, shall be 13,591 [um *
0,068 4m. The track pitch at a non-seamless 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).

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

The measured track width shali be 13,6 ym + 2,2 pm.

This requirement shall not apply at a non-seamless append point.
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Track angle

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

Track edge linearity

The linearity of the leading edge of each track shall be within 8 pm, when measured according to

annex K.
Track length
The length of each track shall be 23,501 mm * 0,047 mm.

11.9

12

121

12.2

12.3

124

Ideal tape centreline
The ideal centreline of the tape is 1,905 mm from the Tape Reference Edge.
Azimuth angles

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

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

Recording of blocks on the tape

Each 8-bit byte of the Main Data Blocks and Sub Data Blocks shallbe represented on the t
a 10-bit pattern. Annex G specifies for each 8-bit byte the 10-bit pattern to be recorded. T
of the 10-bit pattern are called Channel bits.

All information is recorded on the tape in units called/ Recorded Blocks. Each Recorded

consists of 360 Channel bits. The different types of ‘Recorded Block are defined in the foll

clauses.

Recorded Main Data Block

A Recorded Main Data Block shall consist of 360 Channel bits representing the 35 8-bit by
a Main Data Block preceded by a-Sync field of 10 Channel bits with one of the follg

patterns:
a) 0100010001
b) 1100010001

Pattern a) shall be usedifor Q° = -1, DC = 0, Q = 1; pattern b) for @’ = 1, DC = 0, Q
(see annex G). Either pattern may be used when there is no preceding pattern, and hen

value of Q’.

Recorded Sub.Data Block

A Recorded Sub Data Block shall consist of 360 Channel bits representing the 35 8-bit byte

pe by
e bits

Block
bwing

tes of
bwing

e no

5 of a

Sub_Data Block preceded by a Sync field of 10 Channel bits. The Channel bit pattern of this

Sync/field shall be the same as that specified in 12.1 for Recorded Main Data Blocks.

Margin Blocks, Preamble Blocks and Postamble Blocks

pattern 111,

Spacer Blocks

| These bhlocks shall have a length of 360 Channel bits consisting of the repeated Channgl bit

These blocks shall have a length of 360 Channel bits consisting of the repeated- Channel bit

pattern 100.
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13 Format of a track
131 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.

Table 4 - Format of a track

Zone Contents Number of
Blocks
Margin Zone 1 Margin Blocks 11 1
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
Rec. 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 !

13.2 Positioning accuracy

The position of)the start of the 99th block of a track, in the direction perpendicular to the|Tape
Reference-Edge, shall be within 0,0267 mm from the ideal tape centreline. This is equivalenf to 2
blockscalong the track. The position of the start of a block is that of its first bit cell op the
centreline of the track.

Inaddition, the positions of the starts of the 99th blocks of any pair of adjacent tracks shajl not
differ by more than 9,33 um. This is equivalent to 0,7 blocks along the tracks.

13:3—Fracking-schenre
Tracking is achieved by the automatic track finding (ATF) method. ATF Blocks are allocated to
two zones of a track: the ATF Zone 1 and the ATF Zone 2 preceding and following the Main

Zone, respectively. ATF Blocks are preceded and followed by three Spacer Blocks and consist of
360 Channel bits.

Each ATF Zone consists of a combination of four signals having different Channel bit patterns
recorded at different physical recording densities. These signals are:
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ATF Pilot Signal f;

Repeated pattern: 1 followed by 35 ZEROs
density: 83,4 ftpmm

ATF Sync Signal f; or f3

Repeated pattern f3: 100000000
density: 333,4 ftpmm

Repeated pattern f3: 100000

Aencit}n Qﬂn’A ft'pmm
- ATF Sync Signal f; shall be recorded only on positive azimuth tracks.
- ATF Sync Signal f3 shall be recorded only on negative azimuth tracks.

- ATF Sync Signals, whether f; or f3, shall have a length of 180 Channel ‘bits on e
numbered frames and of 360 Channel bits on odd numbered frames.

ATF Space Signal f4

Repeated pattern: 100
density: 1001 ftpmm

The allocation of ATF signals to tracks is shown in figure 46.(In this figure "spacer" stands
three Spacer Blocks and "Main Zone" for 130 recorded blocks. This allocation of ATF signa
repeated every four tracks and is dependent on the Frame Number (see 9.3.5.1.1).

NOTE 10 - An example of a tracking error detection algorithm is)as follows:

First the frequency and length of the ATF Sync Signal is@etected. This is followed by sampling a crosstalk from
ATF Pilot Signal of an adjacent track. A fixed period\ later, the crosstalk signal from the ATF Pilot Signal o

(E)

ven

for
S is

the
the

other adjacent track is sampled. The tracking error isithe difference between the levels of those two crosstalk signals.
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Layout of a Single Data Space tape

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:

the Device Area
the Reference Area
the System Area
the Data Area

14.

the EOD Area
the Post-EOD Area

3
Device \ Reference \ Pos Tol System System System \ Pos To Vendor Vendor Recorded Recqrded

Area Area Band Preamble \ Log Postambie, Band Group Group Data Group Datal Group
No.1 No.2 Preamble No. 1 No.2
DEVICE | REFERENCE SYSTEM DATA
PBOT LBOT

350 mm 35 frames 30 frames| 25 framesl 10 frames l
+10mm

Last Amble EOD Post~EOD

Recorded \ Frames Area Area

Data Group

DATA EQD POST-EQD
Min, 12 | Minimum PEOT

frames | 300 frames

Figure 47 - Layout of a Single Data Space tape

Device Area

This-area shall be the first area on the magnetic tape and shall extend from PBOT to LBOT.

shall*hot be used for writing data for interchange. Its length, measured parallel to the 1
Reéference Edge, from PBOT to the first bit of the first block of the first recorded track of]

ape
the
test

Reference Area, shall be 350 mm * 10 mm. It shall consist of three zones: a spin-up zone, a

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.
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14.2

14.3

The test zone shall be followed by a guard zone of length 9 mm minimum, in which no record-
ing is permitted.

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.

Position Tolerance Band No. 1

This band shall have a nominal length equivalent to five frames, with a minimum length of zero

144.1

14.4.2

14.4.3

1444

144.5

14.5

68

and a maximum length of 10 frames. It is used to accommodate the positioning tolerances when
updating the System Log. Discontinuities and repetitions of the Absolute Frame Number |may
occur in this band. The recorded signals may be ill-defined in this band.

System Area

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

System Preamble

The System Preamble shall consist of 30 Tape ManagementCframes (see. 16.3), having the
Absolute Frame Numbers 41 to 70.

System Log

The System Log shall consist of 25 System Log frames (see 16.2), having the Absolute Frame
Numbers 71 to 95.

NOTE 11 - The history data in the System Log cannot be relied upon to be always accurate, because drives cinnot
update the log if the Write-inhibit Hole is open. It may also be destroyed during initialization (see 14.9).

System Postamble

The System Postamble shall consist of 10 Tape Management frames, having the Abs¢lute
Frame Numbers 96 to 10S.

NOTE 12 - It is recommended that the continuum comprising the System Preamble, System Log and S}stem
Postamble be written in a continuous motion when the System Log is updated.

Position Tolerance(Band No. 2

This band shall\have a nominal length equivalent to 15 frames. Its actual length depends on
the actual léngth of the Position 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 frames. Disconiinu-
ities and/repetitions of the Absolute Frame Number may occur in this band. The recorded
signals may be ill-defined in this band.

Vendor Group Preamble

The Vendor Group Preamble shall consist of 30 Tape Management frames having| the
Absolute Frame Numbers 121 to 150. The Vendor Pri i cede
the Vendor Group and be contiguous with it.

Data 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 Frame (see 16.1) or, within a Recorded Data Group, a
recorded representation of a Sub-Group. A Logical Frame Number is allocated to each frame.
The Logical Frame Number of an Amble Frame is zero. The Logical Frame Number of a frame


https://standardsiso.com/api/?name=93216a6af9a842dda3e2b1a9ccd751fb

ISO/IEC 10777:1991 (E)

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 9.3.2.1.3).

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.

No unrecorded space or physical discontinuity or seam or Absolute Frame Number discopti-
nuity or repetition may occur within a Vendor Group.

14.5.2 Recorded Data Group

Each Recorded Data Group is a recorded instance of a Basic Group, andis formed from [the
data sent from a host computer by applying the operations described\in*clause 9 and recording
the resulting frames.

In addition, none or any combination of three further operations may be applied. These [are
ECC3 (see 14.5.3), Multiple Recorded Instances (see 14.5.4) and Repeated Frames (see 14.55).
No unrecorded space or physical discontinuity or seani.or Absolute Frame Number discopti-
nuity or repetition may occur within a Recorded Data Group.

14.5.3 ECC3

The Error Correction Code 3 has the capability of correcting any two tracks which are bad in
a Recorded Data Group. The ECC3 data-is*derived from the 22 G1 Sub-Groups of the Basic
Group to form a 23rd G1 Sub-Group. It'uses the following Reed-Solomon code:

GF(2%) (46, 44, 3)
The calculation on GF(28) is defined by the following polynomial:
gx) =3+ x* + x>+ x>+ 1 o= (00000010)

The parity check matrix'is as follows:
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1 1 1, ... 1 1 1
a45 a44 a43 vos az a 1
D8N+2 (M+1)+L,1 T
D8N+6M+L .1
D8N+2 (M+1)+L,2

D8N+6M+L 52

.

L3

DEN+EMEL 22
P8N+2 (M+1)+L,23
QBN+6M+L .23

N =012, ..,719

M = 0,1 (N =0,..,718); .
M=0 (N=719)

L =0,

Dy,y x = User data byte number in a G1 Sub-Group
Parity byte number in the ECC3 G1 Sub-Group y = G1 Sub-Group numbe

#

Qy,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 forth the
Recorded Main Data Blocks of the twg, tracks of the ECC3 frame. As a result of this
transformation, the P parity bytes are.récorded in the first (i.e. positive azimuth) track of the
ECC3 frame and the Q parity bytes are recorded in the second (i.e. negative azimuth) trjck of
the ECC3 frame. The data recorded-in the Sub Data Areas is obtained according to 9.4.

14.54 Multiple recorded instances

Each Basic Group, other than Basic Group No. 0, may be recorded in a sequence of coptigu- ‘
ous instances. The-maximum number of such instances shall be eight. Within a sequence of l
Recorded Data(Groups which are derived from the same Basic Group the values of Frame |
Number (se¢ 9.3.5.1.1), Position (see 9.4.1.1) and Absolute Frame Number (see 9.4.3. and ‘ ‘
9.4.4.2) wilDbe different. There will also be differences in the values of the Parity |bytes

computed from these. There may also be differences in the number of Repeated Frames (see |
14.5.5)per Recorded Data Group in such a sequence.

1455 Repeated frames

In the Data Area, a frame within a Recorded Data Group may be repeated by rewriti
further along the tape. The repeated frame may be written after zero, one, two, three, f¢
ive-othe ames—have-beep—written—Each-such-sequence—{i-e—the—original-orrepeatedframe
and the one, two, three, four or five following frames) can be repeated multiple times, e.g. to
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 occur-
rence shall start with the frame the Logical Frame Number of which is the next in the normal
sequence, and shall follow the correct sequence thereafter. The correct sequence requires
successive frames to have Logical Frame Numbers which increment by one until the last frame
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in the Recorded Data Group, or the ECC3 frame if present, after which they restart from zero
(for an Amble Frame) or one (for the first frame of the next Recorded Data Group). Amble
Frames are allowed in this sequence, provided the limit of five Intermediate Frames is not
exceeded. The final occurrence of the repeated frame shall be followed by the Intermediate
Frames written in the correct sequence.

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 which recording may start shall be referenced to the last frame
(Frame A in figure 48) of a Recorded Data Group. If Multiple Recorded Instances of the last

group exist, the relevant Recorded Data Group 15 the last in the sequence. IT Repeated |[Frames
have been recorded, the relevant frame is the last repetition of the last frame. The $mallest
unit of appending or overwriting is a Recorded Data Group.

NOTE 13 - After overwriting commences, all data between the current recording point/and  PEOT is|logically

inaccessible.

The rules for appending and overwriting are identical. For simplicity; the following des¢ription
refers only to appending.

Data may be appended to the tape by either the seamless.or non-seamless methqgds. An
appending operation may be described as seamless only if.the-appended tracks are plac¢d so as
to form a continuous sequence with the previous tracks. No track shall be partially ovefwritten
to the point of being unreadable nor shall any gaps bedeft between tracks.

1 frame m"Amble Frames

\ \ mz1

Frame number —s n n+2 n+3+m

Figure 48 - Appending rules

The frames up to and including frame A on figure 48 contain information which is tc be
retained. The append starts with Amble Frames at frame B and the information at frame C.

14.5.6.1

Seamless appending rules

Rule 1. There shall be one frame between frame A and frame B, i.e. if frame A has an
Absolute Frame Number (AFN) of n, then frame B shall have an AFN of n+2.

Rule 2. The frame written between frames A and B shall be contiguous with frame A, i.e.
no unrecorded space between A and B is permitted, nor is any discontinuity or repetition of
AFNs, nor is any physical discontinuity. The Group Number of this frame shall be greater
than that of Frame A, unless this frame is an Amble Frame (see 16.1), in which case its
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|
Group Number shall be equal to that of Frame A. The content of this frame shall be
ignored. ‘

Rule 3. There shall be a minimum of one Amble Frame between frames B and C, i.e. if
frame B has an AFN of n+2, then frame C shall have an AFN of n+4 minimum. No
unrecorded space, physical discontinuity, or AFN discontinuity or repetition is allowed
between frames B and C. |

Rule 4. The position of the first track of frame B (AFN = n+2), asj measured along the
length of the tape at the point shown in figure 49, shall be at a distance of x = 244,5 ym *
40,0 ym from the first track of the frame with AFN = n+1. ‘

4.5.6.2

Frame A Frame Frame B
AFN =n  AFN = n+1  AFN = n+2
' ’

e\
- W)

Tape Reference Edge / -~

Figure 49 - Tolerance on seamless appending

Non-seamless appending-rules

Rule 1. The distance- between frame A and frame B shall be sufficiedt for a minimum of
one and a maximum“of 11 frames. No unrecorded space is permitted bjetween frame A and
frame B. One-or-more frames between frame A and frame B may be %ill~defined, e.glasa
result of partigl’overwriting at an append point. ‘

Rule 2..Discontinuities and repetitions of AFN are permitted betweeni frame A and frame
B, provided that, where frame A has an AFN of n,

~oall frames have an AFN greater than n, and
' frame B has an AFN of n+2 minimum and n+ 12 maximum. ‘

Rule 3. Amble Frames (see 16.1) between frame A and frame B sﬁall have a valfie of
Group Number which is equal to that of frame A. Other frames between frame A and

trame B shall have a value of Group Number which is greater than that of frame A.

Rule 4. There 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 shall have an AFN of nf’+30 minimum. No
unrecorded space, physical discontinuity or seam or AFN discontinuity or repetition is
allowed between frames B and C. ‘

14.6 EOD Area
The Data Area shall be followed by an EOD Area.
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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
between the last Amble Frame and PEOT is greater than or equal to 300 frames, the EOD

tape
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
valid one for information interchange.

7 Post-EOD Area

] Fof-the—-EOE . e th-PEOT—the EOP— brat-be—fot '
Post-EOD Area which extends to PEOT. The contents of this Post-EOD Area are not,de
for interchange.

For a new or bulk-erased tape the position of the EWP is calculated by the\drive writin
tape. The calculation shall ensure that the EWP is not less than 500 mm before PEOT.
data is recorded beyond the calculated EWP no indication of its positiofr is'recorded on the
When data is first recorded beyond the calculated EWP, the setting of the AEWP bit

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

For a tape containing data which is being overwritten, if the point at which overw
commenced is before the EWP as defined prior tojthe commencement of overwriting, a
position of the EWP is calculated by the drive currently writing the tape. The calculation
ensure that the EWP is not less than 500 mm béfore PEOT. When data is recorded beyond
calculated EWP, the setting of the AEWP bit (see 9.2.2.1.9) changes from ZERO to ONE i
last Basic Group which is completely orppartially recorded before that point. This changg
then denotes the position of the EWP when the tape is subsequently read.

For a tape containing data which jis being overwritten, if the AEWP bit changes from ZER
ONE prior to the point at which-overwriting commenced, the position of the EWP is denotd
that changeover, i.e. the AEWP bit is set to ONE in all overwriting groups.

19 Initialization

recording user_data’(it may be also used at other times). The procedure ensures that there
be no unrecordéd space between LBOT and the end of the Vendor Group. The extent
LBOT to-the’ end of the Vendor Group shall be written as a continuum in which the Poj
Toleranice-Bands No. 1 and No. 2 shall have their nominal number of frames of 5 and 15 fr3
respectively. The 5 Tape Management Frames in the Position Tolerance Band No. 1 shall
theii”Area 1D set to the Reference Area ID (see 9.4.9.1.1).
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Initialization is a pfocedure which shall be carried out before the first use of a tape cartridge for
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have

the history data in the System Log(s)

15

If an initialization pass is performed on a recorded tape, it will destroy all data thereon, incleing

NOTE 14 - The tape layout is such that a separate initialization pass on a new or bulk-erased tape is not necessary
prior to the recording of the first Recorded Data Group. The Reference Area, System Area and Vendor Group can be

recorded at a time immediately prior to the recording of the first Recorded Data Group.

Layout of a Partitioned tape

A Partitioned tape provides on one magnetic tape two independent partitions, each of which
structure and properties similar to those of the recorded parts of a Single Data Space tape.

has a
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15

15

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.

e e —— Partition No. 1

Partition No. O

) I, SUDA iy
Vendor Vendor Recorded Recorded Last Amble EOD Post-EOD

Group Group Data Group Data Group Recorded \ Frames Area Area

Preamble No. 1 No.2 Data Group

1

1.1

15

12

SYSTEM DATA EOD POST-EQD
- - -]
Min. 12 | Minimum PEOT
frames | 300 frames

Figure 50 - Layout of a Partitioned tape

Overall magnetic tape layout

The layout\of a Partitioned tape shall consist of the Device Area, Partition 1 and Partitign 0,
which shall’be located in that order from PBOT to PEOT.

Device Area

This area shall be identical with that of a Single Data Space tape.

Partition 1

15.1.2.1 Size of Partition 1

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

15.1.2.2 System Log

74

The data fields in Pack Items 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.

Device Heference\ Pos T;\ System System System \ Pos To 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
350 mm 35 frames 30 frames| 25 frames | 10 frames
+10mm
Partition No. 1 % Partition Neo.'¢
\
Last Amble EOD Post-EOD 300 EOD Reference \ Pos Tol\ System System System \ Pps Tol
Recorded \ Frames Area Area Frames Area Band Preamble \ Log Postamblé, Band .
Data Group No.1 No.2
DATA EOD POST-EOD REFERENCE SYSTEM
Min. 12 | Minimum VEOT LBOT 30 frames 25 frames) 10 frames
frames | 300 frames ‘ l
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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 VEQOT, 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 15 - After overwriting commences (see 14.5.6) in Partition 1, all data between the current recording

£O H OEEH nocnaccibla T)ata 1 Do IOR H o f tad

15.1.2.4 Partition 1 Early Warning Point - EWP

Within an empty Partition 1 (see 15.4) the position of the EWP is calculated by thd drive
writing the tape. The calculation shall ensure that the EWP is not less than 2045 frames
before VEOT. Until data is recorded beyond the calculated EWP no indication of it3 posi-
tion 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 #0-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 point at which| over-
writing commenced is before the EWP as defined ptior to the commencement of ovgrwrit-
ing, a new position of the EWP is calculated by-the drive currently writing the tape. The
calculation shall ensure that the EWP is not:less than 2045 frames before VEOT. [When
data is recorded beyond this calculated EWPR) 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 changey from
ZERO to ONE prior 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 overyriting
groups in Partition 1.

NOTE 16 - The length\of tape occupied by 2045 frames is approximately 500 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-éxténds to VEOT. This Post-EOD Area shall consist of recorded frames in whith the

Aréa)ID (see 9.4.9.1.1) indicates Partition 1, but the contents of which are not othgrwise

specified for interchange.
5.1.3 Partition 0

15.1.31 LBOT
i iti first fr fter this point shall have the

Absolute Frame Number of one.

15.1.3.2 System Log

The Load Count fields (bytes No. 2 and No. 3 in Pack Item No. 8) shall be set to all
ZEROs.
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15.2

15.3

154

155

Area ID

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.

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.

Empty Partition

A a ) d . A ther
Partition shall be regarded as empty.

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

- a minimum of 2345 Tape Management Frames identical with those.of the EOD Area of
Partition 1.

The Vendor Group Preamble, the Data Area and the following Fape Management Frames ghall
form a continuum which extends to the partition boundary and in which no unrecorded space,
physical discontinuity or seam or Absolute Frame Numbeér discontinuity or repetitiop is
permitted.

An empty Partition 0 shall contain

- a Reference Area

- a System Area

- a Data 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 space, physical discontinuity or seam or Absolute Frame Number disconti-
nuity or repetition is permitted;

Initialization of Partitioned Tapes

When a new or bulk-erased tape is to be used as a Partitioned tape, the recording of Recofded
Data Groups starts in one partition, the other is empty. In order to define the position of the
partition boundary, to ensure that the empty partition conforms to the requirements of 15.4,|and
to assist in éfficient management of the tape position, it is convenient to perform an initializ4tion
pass prior\to the first recording. Such initialization should write, as a continuum, empty Parti-
tions 1-and 0 as defined above.

If-an“initialization pass is performed on a recorded tape, it may destroy all data thereon, inglud-
ing history data in the System Log(s).

16

76

Housekeeping frames

Housekeeping frames shall not contain any user data, separators or Index. Data shall be recorded
only in the Sub Data Area of each track, this data being dependent on the area of the magnetic
tape where the housekeeping frame is recorded. The Recorded Main Data Blocks of each track
shall be generated by forming a G1 Sub-Group in which each byte is set to all ZEROs and by
applying the procedure of 9.3. The data recorded in the Sub Data Area is defined in 9.4.
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There are three types of Housekeeping Frames, namely Amble Frames, System Log Frames and
Tape Management Frames.

16.1 Amble Frames
Amble Frames are permitted only in the Data Area. Their Logical Frame Number shall be zero.
The relevant data in their Sub Data Areas 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 Inter-
mediate Frames (see 14.5.5), and are not permitted before the Vendor Group.
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).

1¢.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.

14.3 Tape Management Frames

Tape Management Frames shall be recorded only in

the Reference Area,

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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Annex A

(normative)

Measurement of the light transmittance of the prisms

The following description outlines the measuring equipment and measuring method_to)\be
for measuring the light transmittance of the prisms.

Transmittance is the ratio between the reading obtained from the measuring equipment wi
cartridge in position and the reading obtained with a reference prism in position:

Transmittance of the cartridge prism:

P. (Cartridge prism)

x 100%
P, (Reference prism)

Radiation Source
An infra-red light-emitting diode (LED) with the following parameters shall be used:

Wavelength at peak emission: 850 nm * 50 nm
Half-power bandwidth: * 50 nm

Radiation Receiver
A silicon photo diode shall be used. It shall be operated in the short-circuit mode.

Optical Assembly

The optical assembly for testing the cartridge prisms shall be as shown in figure A.2. All sgLfaces

shall be matt black. Both optical systems shall be calibrated using the reference prism m
as in figure A.1.

All measurements shall be made in a dark room.
Reference Prism

Transmittance: 95% for a wavelength of 850 nm * 50 nm
Dimensions: see figure A.3
Measuring Circuitry

As described in annex D, D.2.6; switch S to be in position 0.
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