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Foreword

ISO (the International Organization for Standardization) and |E
national Electrotechnical Commission) form. the specialized
worldwide standardization. National bodigs\that are member
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technical committee, 1SO/IEC JTC 1. Draft International Standa
by the joint technical committee are circulated to national bog
ing. Publication as*an International Standard requires approval
75 % of the national bodies casting a vote.

International Standard ISO/IEC 11319 was prepared by the
Computer Manufacturers Association (as Standard ECMA-14
adopted, under a special “fast-track procedure”, by Joint Tec
mittee ISO/IEC JTC 1, Information technology, Sub-Committe
ible magnetic media for digital data interchange, in parallel with
by national bodies of ISO and IEC.
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Annexes A, B and C form an integral part of this International Standard.

Annexes D and E are for information only.
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INTERNATIONAL STANDARD ISO/IEC 11319:1993 (E)

Information technology - 8 mm wide magnetic tape cartridge for information
interchange - Helical scan recording

Sectjon 1 : General

1 S¢ope

This [International Standard specifies the physical and magnetic characteristics of /an’8 mm wide magnetic tape
cartridge to enable interchangeability of such cartridges. It also provides a format and recording method, thus
allowjing, together with ISO 1001 for Magnetic Tape Labelling, full data intérchange by means of such magnetic
tape gartridges.

2 Conformance

A magnetic tape cartridge shall be in conformance with this Inteérnational Standard if it satisfies all mandatory
requifements specified herein. The tape requirements shall be satisfied throughout the extent of the tapg.

3 Normative references

The following standards contain provisions which, (through reference in this text, constitute provisi¢pns of this
Interpational Standard. At the time of publication;' the editions indicated were valid. All standards are| subject to
revisfon, 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
ain registers of currently valid International Standards.

ISO/
ISO
ISO
IEC

527:1966, Plastics - Determination of tensile properties.
001:1986, Information processing - File structure and labelling of magnetic tapes for information interchange.
302:1978, Technical drawings - Method of indicating surface texture on drawings.

D50:1990, Safety of)Information Technology Equipment, including Electrical Business Equipment.

4

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

4.1

Definitions

A C’erase: A process of erasure utilizing alternating fields of decaying level.

4.2 Average Sip AP deThe avers

B ik . measured
over a minimum of 1,40 mm, exclusive of missing pulses.

4.3 azimuth: The angular deviation, in degrees of arc, of the recorded flux transitions on a track from the line
normal to the track centreline.

4.4 back surface: The surface of the tape opposite to the magnetic coating used to record data.
4.5 bit cell: A distance along the track allocated for the recording of a Channel bit.

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

4.7 cartridge: A case containing magnetic tape stored on twin reels.

4.8 Cyclic Redundancy Check (CRC) Character: A character used for error detection.
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49 Error Correcting Code (ECC): A mathematical procedure yielding bytes used for the detection and
correction of errors.

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

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

4.12 magnetic tape: A tape that accepts and retains magnetic signals intended for input, output, and storage of
data for information processing.

4.13 Masteqr Standard Reference Tape: A tape selected as the standard for amplitude, Typical Field|and
Resolution.

NOTE 1 The Master Standard Reference Tape has been established by the SONY Corporation.

4.14 Physical Beginning of Tape (PBOT): The transition from the tape leader to the opaque area of the splige by
which the translucent leader tape is joined to the magnetic tape.

4.15 Physidal End of Tape (PEOT): The transition from the opaque area of the splice‘to the translucent trailer
tape.

4.16 physical recording density: The number of recorded flux transitions per unit“length of track, expressg¢d in
flux transitions per millimetre (ftpmm).

4.17 Secondary Reference Amplitude: The Average Signal Amplitude from the Secondary Standard Reference
Tape whenl|it is recorded with the Test Recording Current at 2126 ftpmm.

4.18 SeconIary Reference Field: The Typical Field of the Secondary.Standard Reference Tape.

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

NOTE 2 Secondary Standard Reference Tapes can be ordered under the Part Number RSE-5001, until the year 2001, from the
Sony Corporation, Magnetic Product Group, Data Media Sales Division, 6-7-35 Kitashinagawa, Shinagawa-ku, TOKYQ 141,
Japan.

It is|intended that these be used for calibrating-tertiary reference tapes for use in routine calibration.
4.20 Standard Reference Current (Ir);-The current that produces the Secondary Reference Field.

4.21 Tape Reference Edge: The lower/edge of the tape when the magnetic coating is facing the observer and the
supply reell is to the observer’s right.

4.22 Test Recording Current:The current that is 1,5 times the Standard Reference Current.
4.23 tone: A signal recorded at 98 ftpmm.

4.24 track{ A diagOnally positioned area on the tape along which a series of magnetic transitions may be
recorded.

4.25 Typical-Field: In the plot of the Average Signal Amplitude against the recording field at the physical
recording density of 2 126 ftpmm, the minimum field that causes an Average Signal Amplitude equal to 90% of
the maximum Average Signal Amplitude.

5 Environment and safety

The conditions specified below refer to ambient conditions immediately surrounding the cartridge. Cartridges
exposed to environments outside these limits may still be able to function usefully; however, such exposure may
cause permanent damage.


https://standardsiso.com/api/?name=812dfea0e7ab6c0169d16dcc7bc68a14

ISO/IEC 11319:1993(E)

S.1 Testing environment

Unless otherwise specified, tests and measurements made on the cartridge to check the requirements of this
International Standard shall be carried out under the following conditions

temperature: 23°C £ 2°C
relative Humidity: 40 % to 60 %
conditioning period before testing: 24 h

5.2 Operating environment

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

Therg shall be no deposit of moisture on or in the cartridge.

Conditioning before operating:

If a
befo

53

For

The
mois

54

temperature: 5°Cto45°C
relative Humidity: 20 % to 80 %
wet Bulb Temperature: 26 °C max.

cartridge has been exposed during storage and/or transportation to a_econdition outside the ab

NOTE 3 Rapid variations of temperature should be avoided.
Btorage environment

ong-term or archival storage of cartridges the following’/conditions shall be observed

temperature: 5 °Cxo 32 °C
relative Humidity: 200% to 60 %
wet Bulb Temperature: 26 °C max.

stray magnetic field at any point on(the tape shall not exceed 4 000 A/m. There shall be no
fure on or in the cartridge.

Transportation

pve values,

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

deposit of

Recdmmended limits for the €nvironment to which a cartridge may be subjected during transportation, and the

prec
5.5
The
5.6

The
cont

utions to be taken to minimize the possibility of damage, are provided in annex D.
Bafety

cartridge andq/its\components shall satisfy the requirements of IEC 950.
FFlammability

cartridge and its components shall be made from materials which, if ignited from a match fla
nue to burn in a still carbon dioxide atmosphere.

me, do not

Section 2 : Requirements for the case

6 Dimensional and mechanical characteristics of the case
6.1 General

The

case of the cartridge shall consist of

- an upper half,
- a lower half,
- a lid pivotally mounted on the upper half.
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In the drawings, an embodiment of the cartridge is shown as an example.

Figure 1 is a perspective view of the cartridge seen from the top.
Figure 2 is a perspective view of the cartridge seen from the bottom.
Figure 3 shows the top side with the lid closed using third angle projection.
Figure 4 shows the bottom side, datum and support areas.
Figure 5 shows the bottom side with the lid removed.
Figure 6 [ shows theentarged view of thedaturmamnd Tecogmition totes:
Figure 7 shows the cross-sections through the light path holes, the recognition holes and the) Write-
inhibit hole.
Figure 8 shows details of the lid when closed, rotating and open.
Figure 9 shows the details of the lid release insertion channel.
Figure 10 shows the lid lock release requirements.
Figure 11 shows the reel lock release requirements.
Figure 12 shows the reel unlock force direction.
Figure 13 shows the lid release force direction.
Figure 14 shows the lid opening force direction.
Figure 15 shows the light path and light window.
Figure 16 shows the internal tape path and light path,
Figure 17 shows the cartridge reel and a cross-section view of the cartridge reel.
Figure 18 shows the cross-section view of the cartridge reel interface with the drive spindle.
Figure 19 shows the tape access cavity cledrance requirements.
The dimensions are referred to three orthogonal*Reference Planes X, Y and Z.
6.2 Overa]l dimension ( figure 3)
The overal| dimensions of the case with-the lid in the closed position shall be
L1 =625mm * 0,3 mm
Ly = 950 mm *(0;2 mm
I3 = 15,0 mm~£ 0,2 mm
The distange from the'rear side to plane X shall be
L4 = 47,35 mm % 0,15 mm

The distance from the right side to plane Y shall be
Ls = 13,0 mm £ 0,1 mm '
6.3 Holding areas

The holding areas, shown hatched in figure 3, shall be the areas along which the cartridge shall be held down
when inserted in the drive. Their position and dimensions shall be

Lg
Ly

12,0 mm max.

3,0 mm min.
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6.4 Cartridge insertion

The cartridge shall have asymmetrical features to prevent insertion in the drive in other than the correct
orientation. These consist of a channel, a recess and an incline.

The channel ( figures 3 and 9 ) shall provide for an unobstructed path, when the lid is closed and locked, to
unlock the lid. The dimensions shall be

Lg = 79,7 mm * 0,2 mm

Lg = 1,0 mm * 0,1 mm

Lip = 0,7 mm * 0,1 mm

L11 = 1,0 mm min.

Li2 = 1,2 mm %= 0,1 mm
Li3 = 0,8 mm * 0,1 mm
Lig = 1,2mm % 0,1 mm
Lis = 0,5 mm * 0,1 mm
Lig = 1,5 mm % 0,1 mm
L7 = 1,0 mm * 0,1 mm

Lig = 3,8 mm * 0,1 mm

Lijg = 0,2 mm * 0,2 mm

Lo = 2,3 mm min.

L1 = 2,5 mm £ 0,2 mm

The fecess dimensions ( figures 3 and 5 ) shall be

L2 = 7,5 mm max.

it

Lp3 1,0 mm * 0,2 mm
L4 = 1,5 mm % 0,1 mm
L5 = 1,5 mm % 0,1({mm

The jncline ( figure 8 ) is part-of the lid structure and the dimensions shall be

+ 0,0
Lyg = 77T mm mm
-2,5
+ 0,05
Lp7 = 0,55 mm mm
- 0,10

Al = 17,5° + 40°
6.5 Window ( figure 1)

A window may be provided on the top side so that a part of the reel is visible. The window, if provided, shall not
extend beyond the height of the cartridge.
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6.6 Loading grips ( figure 3)

The cartridge shall have loading grips for automatic loading into a drive.

The dimensions and positions of the loading grips shall be

Log = 39,35 mm * 0,20 mm
L9 = 1,5 mm #* 0,1 mm
L3g = 5,0 mm * 0,3 mm
L1 = 2,0 mm % 0,2 mm

Ap = 90° £ 5°

6.7 Label dreas ( figure 3)

A portion gf the rear side of the cartridge and a portion of the top side of the cartridge may be-used for lapels.
The rear side area provides for readability of the label when it is stacked or inserted into the drive. The posjtion
and the size of the labels shall not interfere with the operation or clearance requirements of the cartridge
component |parts.
The area uged for labels on the top side shall not extend beyond the inner edge -0f the holding areas defined by
Lg and L.
The positiop and dimensions of the rear side label area shall be

132 = 0,5 mm min.

L33 = 1,5 mm min.

i34 = 80,0 mm max.
The depth of the label depression shall be 0,3 mm max.
6.8 Datum)| areas and datum holes ( figures 4, S and 6"
The annular datum areas A, B and C shall lie in_plane Z. They determine the vertical position of the cartridge in
the drive. Hach shall have a diameter D equal t0'6,0 mm * 0,1 mm and be concentric with the respective dgtum
hole.

The centres

The centre

The distang
L
The distang
L

The distand

of datum holes A and B li¢€ in" plane X.

of the circular datum hole A shall be at the intersection of planes X and Y ( see figure 5 ).
e from the centre.of datum hole B to plane Y ( see figure 4 ) shall be

35 = 68,0 mm\¥ 0,1 mm

e from the.centre of the circular datum hole C to plane Y ( see figure 6 ) shall be

36 =10,20 mm % 0,05 mm

efrom the centre of datum hole D to plane Y ( see figure 6 ) shall be

L37 = 79,2 mm % 0,1 mm

The distance from the centres of datum holes C and D to plane X ( see figure 5 ) shall be

L3g = 36,35 mm % 0,08 mm

The diameter of datum hole A and datum hole C shall be 3,00 mm

and datum

+ 0,05

hole C shall be - 0,00

mm. The dimensions of datum hole A
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+ 1,0
L3g = 1,2 mm mm
- 0,0

= 2,6 mm min.

~

>

>
|

L41 = 1,5 mm min.
L4 = 4,0 mm min.

L43 = 0,3 mm max.

A3 = 45" T 1
The dimensions of datum hole B and datum hole D shall be
+ 1,0
- 0,0
L4p = 2,6 mm min.
L41 = 1,5 mm min.
L4y = 4,0 mm min.
L43 = 0,3 mm max.
+ 0,05
L44 = 3,00 mm mm
- 0,00
L4gs = 3,5 mm * 0,1 mm
L4 = 3,00 mm * 0,05 mm
A3z = 45° £ 1°
R1 = 1,7 mm min.

6.9 Bupport areas

The fartridge support areas are shown shaded in figure 4. Support areas A, B and C shall be coplanar with datum
areay A, B and C, respectively, within £ 0,1 mm. Support area D shall be coplanar with datum plane £ within +
0,15|mm.

The preas within L49 of the edge of the cartridge shall be recessed from the support areas.
The dimensions and positions of the support areas shall be

L35 = 68,0mm * 0,1 mm

L47.510,0 mm * 0,1 mm

48 = 11,0 mm % 0,1 mm

Lgg = 0,5 mm % 0,1 mm

Lsp = 7,0 mm * 0,1 mm
Lsy = 30,0 mm % 0,1 mm
Lsp = 5,5 mm % 0,1 mm
Ls3 = 64,5 mm % 0,2 mm
6.10 Recognition holes ( figures 5,6 and 7)

There shall be 5 recognition holes numbered 1 to 5 as shown in figure 6.
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Their positions shall be defined by
Lsq = 43,35 mm % 0,15 mm
Lss = 3,7mm = 0,1 mm
Lsg = 23 mm = 0,1 mm

Ls7 = 6,4mm = 0,1 mm
Lsg = 3,7 mm * 0,1 mm
Lsg = 23 mm +* 0,1 mm
Leo = 6,4 mm * 0,1 mm

He1 = 79,0 mm + 0,2 mm

+

All recognifion holes shall have the cross-section F-F shown in figure 7 and shall have a diameter of 3,0 mm
0,1 mm

+ 0,3
1,2 mm mm
-0,1

Le2

g3 = 5,0 mm min.

One of the|cross-sections shows a recognition hole closed by a plug, the othér shows the plug punched out. These
plugs shall jwithstand an applied force of 0,5 N max without being punched out.

This Internfational Standard prescribes the following states of these ‘tholes.
- Recognition hole 1 shall be closed.
- Recognition hole 2 shall be closed for tape of 13;pm nominal thickness.
- Recognition hole 2 shall be open for tape of 10 pm nominal thickness.
- Recognition holes 3, 4 and 5 shall be closed.

6.11 Writetinhibit Hole ( figures 6 and 7 )

The positign and dimension of the Write-inhibit Hole shall be defined by

Lss = 3,7mm * 0,1 mm

+.0,3

Lepy = 1,2 mm mm
40,1

Le3z = 50/ mm min.

Leqd ='10,0 mm £ 0,1 mm

The diameter of the hole shall be 3,0 mm ¥ U, mm
When the Write-inhibit Hole is open, recording on the tape is inhibited. When it is closed, recording is enabled.

The case may have a movable element allowing the Write-inhibit Hole to be opened or closed. If
present, this element shall be such that the state of the Write-inhibit Hole shall be visible ( see figure 3
as an example ). The Write-inhibit hole closure shall be constructed to withstand a force of 0,5 N. The
force required to open or close the Write-inhibit Hole shall be between 1 N and 15 N.

6.12 Pre-positioning surfaces ( figures 3 and §)

These surfaces determine the position of the cartridge in the Y direction when inserted into the drive loading slot.
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The dimensions of the pre-positioning surfaces shall be

L5 = 1,5 mm £ 0,1 mm

+ 0,0

Lgs = 2,4 mm mm
-0,1
+ 0,0

Lee = 2,4 mm mm
-0.1

Leg7 = 1,0 mm * 0,1 mm

Leg = 69,0 mm * 0,2 mm
Leg = 14,65 mm * 0,10 mm
L70 = 13,15 mm #* 0,10 mm

Agq = 45° + 1°
6.13|Cartridge lid ( figures 3 and 8)

The [cartridge shall include a lid for protection of the tape during handling, storage and transportatipn. The lid
consjsts of two parts, the main part and an auxiliary part.

The [main part rotates around axis A ( see figure 8 ) which is fixed)relative to the case.
The [location of axis A shall be defined by L7 and
L71 = 7.5 mm % 0,1 mm

The |auxiliary part rotates around axis B which is fixed relative to the main part of the lid and moyes with it.
When the lid is in the closed position, the location 'of axis B shall be defined by

L7 = 7,0 mm * 0,1 mm
L73 = 10,1 mm % 0,1 mm
The [rotation of the auxiliary part is controlled, by a cam at each end, to give the path indicated in figu[e 8.

When the lid is completely open;yneither part shall extend above a plane located L77 above and parallel to plane

L74 = 14,8 mm min.

L75 = 145 wWm % 0,2 mm
L7¢ =12 mm % 0,1 mm
Lgz = 22,3 mm max.

A5 = 85° £ 2°
Whermrthetid—is—imapartiatty openpositiom; Teither partsirattextend above @ plane focated£7g above and

parallel to plane Z.

L8 = 22,5 mm max.
R2? = 14,9 mm max.
The main part is shown in figures 3 and 8.
L71 = 7,5 mm % 0,1 mm
L79 = 8,4 mm max.


https://standardsiso.com/api/?name=812dfea0e7ab6c0169d16dcc7bc68a14

ISO/IEC 11319:1993(E)

+ 0,0

Lgo = 15,2 mm mm
-05
+ 0,0

Lgy = 153 mm mm
-03

Lgy = 13,15 mm * 0,10 mm

+ 0,0
R3 = 14,7 mm mm
-03

The design| of the locking mechanism is not specified by this International Standard except that it shall be
operated by a release pin in the drive. In the lid closed and locked position, access to the lid 'lock release shafl be
unobstructdd in the hatched area ( see figure 10 ) defined by

Lg3 = 2,0 mm * 0,1 mm
Lgq = 6,3 mm * 0,2 mm
Lgs = 1,2 mm % 0,1 mm
A = 45° £ 1°
A7 = 15° £ 1°

The lid relgase mechanism shall be actuated when the drive release pin is in the shaded area ( see figure 10 )
defined by

Iig3z = 2,0 mm * 0,1 mm
Lge = 8,2 mm + 0,2 mm
Lg7 = 0,7mm * 0,2 mm
A48 = 15° = 1°

The force :[eeded to unlock the lid lock shall not exceed 0,25 N in the direction shown in figure 13.
The force needed to open the lid shall'not exceed 1,0 N in the direction shown in figure 14.

6.14 Cartridge reel lock ( fignre/11)

The reels shall be locked when the cartridge is removed from the tape drive. The design of the logking
mechanism| is not specified by this International Standard except that it shall be operated by a release pin in the
drive.

The releasg mechanism shall be accessed through a hole in the case ( see figure 5 ) defined by

Q8 345 mm + 0.1 mm

Lgg = 35,85 mm * 0,15 mm

Lgp = 40 mm * 0,1 mm
Lgi = 6,5 mm min.

The reels shall be unlocked when the operating face of the release pin is located Lgs5 from plane X. In this
position there shall be a clearance of Lgg between the locking mechanism and the inside of the rear wall of the
cartridge.

10
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dimensions of the release mechanism ( see figure 11 ) shall be
+ 0,3
Lg2 = 3,2 mm mm
-0,2
Lg3z = 40 mm * 0,1 mm
+ 2,0
Lg4 = 39,0 mm mm
-0,0
+ 0,50
Lgs = 41,75 mm mm
- 0,00

Lgg = 0,5 mm min.
Lg7 = 7,8 mm max.
Lgg = 40 mm * 0,1 mm
Ag = 60,0° * 1,0°

R4 = 0,3 mm max.

Reel access holes ( figure 5)

dimension and positions of the access holes shall be

Lgg = 23,00 mm * 0,05 mm

Lipoo = 11,40 mm * 0,05 mm

L1g1 = 46,2 mm * 0,1 mm

D> = 18,80 mm * 0,05 mm

Interface between the reels-and the drive spindles ( figures 17 and 18)
drive spindles shall engage-the reels in the area defined by

Lip2 = 54 mm* 0,1 mm

Lip3 = 44ymm % 0,1 mm

L1p4 ©-0,6 mm max.

495 = 2,4 mm % 0,1 mm

Lipo6 = 0,2 mm max.

force needed to unlock the reel lock in the direction shown in{igure 12 shall not exceed 1,0 N.

Case shall have two circular reel access holes which shall allow penetration of the drive spindles.

Lig7 = 2,4 mm £ 0,2 mm
Ajg = 45° £ 1°
A1 = 15° % 1°
A1 = 60° = 1°

Rs = 0,2 mm max.

11
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+ 0,08

D3 = 6,50 mm mm
- 0,00
+ 0,08

D4 = 10,00 mm mm
- 0,00

D5 = 16,0 mm max.
+ 0,0

De = 18,0 mm mm
-0,1

Depth L1pg of reel driving hole shall be effective to the diameter D3 .

The reel sp

in the drive and the support area is L11g from datum plane Z.

L
L
L
L
A

6.17 Light

A light pat
path shall 4

(see cross-section D-D in figure 7) and the light window in the cartridge lid.

L
L
1
L
)i
)i
bi

)i}
L

Lijog = 9,4 mm min.

1118 = 3.8 mm * 0,1 mm

ring force F shall be 0,6 N + 0,2 N in the direction shown in figure 18 when the cartridge is mou|

1090 = 7,05 mm * 0,10 mm
110 = 0,6 mm % 0,2 mm

111 = 7,5 mm max.

112 = 8,0 mm max.

13 = 60° = 1°

path ( figures 5,7, 15 and 16)

h shall be provided for sensing the leader and trailer tapes. When the lid is open, an unobstructed
xist from the D7 diameter light path hole to_the’outside of the cartridge via square holes of side |

88 = 34,5 mm * 0,1 mm
113 = 835 mm % 0,10 mm
114 = 0,5 mm max.

115 = 6,05 mm % 0,10 mm
116 = 2,5 mm * 0j4mm

117 = 12,5 mprmin.

119 =<2mm * 0,4 mm
120°= 6,05 mm * 0,10 mm

Inted

light
L116

£

14 = 4 £ 1

Als = 550° % 025°

+ 03

D7 = 6,5 mm mm

-0,0

6.18 Position of the tape in the case ( figure 16 )

The tape shall run between two guide surfaces in a plane parallel to datum plane X and L121 from it.

L1271 = 12,46 mm * 0,10 mm

12
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The guide surfaces shall have a radius of Rg and shall be tangential, as shown in figure 16, to lines tangential to
the reel hubs that extend to points outside the case . These points shall be defined by

76,28 mm * 0,30 mm

L122
L123 = 27,15 mm * 0,20 mm
L124 = 31,15 mm * 0,20 mm
L125 = 9,67 mm £ 0,10 mm

Rg = 1,5 mm min.

6.19| Tape path zone ( figures 16 and 17 )

Whegn the cartridge is inserted into the drive, the tape is pulled outside the case by tape guides and is o longer in
contact with the guide surfaces. The tape path zone of the case is the zone in which the (tape shall be able to
movg freely. This zone shall be maintained for both sides of the case and shall be defined by

L1722 = 76,28 mm * 0,30 mm
L1323 = 27,15 mm * 0,20 mm

4+

Li24 = 31,15 mm * 0,20 mm
Li25 = 9,67 mm * 0,10 mm
L126 = 23,0 mm * 0,1 mm
L1277 = 0,3 mm min.

Lyp8 = 46,2 mm * 0,2 mm
Li29 = 11,4 mm * 0,1 mm
L1390 = 0,3 mm min.

+ 0,00

Dg = 16,05 mm mm
- 0,10

6.20 Tape access cavity ( figure 5)

Wh¢n the cartridge is inserted into,'the drive, tape guides in the drive pull out the tape into the drive tape path.
The|shape and dimensions of-the’access cavity for these tape guides shall be defined as follows. The fwo radii Ry
are gentred on datum holes-A-and B.

R7 = 23 mm* 0,1 mm

The|two radii Rg afe centred on the centres of the reel access holes.
Rg =\24,15 mm % 0,10 mm

Lg7 = 1,0 mm + 0,1 mm

Leg = 69,0 mm £ 0,2 mm

Li31 = 3,81 mm % 0,10 mm
6.21 Tape access cavity clearance requirements ( figure 19 )
The case design shall provide clearance for drive tape threading mechanisms and shall be

L1372 = 1,2 mm max.

+ 0,20
L1333 = 1,15 mm mm
- 0,00

13
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+ 0,0
Li3z4 = 14,0 mm

-02
L135 = 66,8 mm min.
L13¢ = 10,0 mm min.

A1 = 49° max.
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Take-up reel

Lid

Beginning (BOT) Dower half
splice

Direction of tape motion Loading grip

Auxiliary
lid section

Tape reference edge

Recording surface of
the magnetic tape

Figure 1 - Tape cartridge assembly bottom view (lid open)

Figure 2 - Tape cartridge assembly bottom view (lid closed)
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Figure 3 - Top side (lid closed)
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Datum hole A
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Datum hole B
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- L,
= Datum argqa B
D Datum holp D
%
Datum hole C ~
Datum area C
Support afea D

$upport area C

Datum area for
measurement

Figure 4 - Bottom side, datum and support areas
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Figure 5 - Bottom side (lid removed)
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Figure 6 - Details of datum and recognition holes
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g

Movable element,

Figure 7 - Cross-sections-of light path holes, recognition holes and write-inhibit hole
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PIVOT B T —

Details of the side of the lid

Lid configuration when rotating

Lqs
82

Internal Llid sfructure

% PIVOT A
_%L____
f

Lid configuration when the lid is open

Figure 8 - Lid
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Figure 9 - Lid release insertion channel
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Figure 10.-'Lid release requirement
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Figure 11 - Reel lock release
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Figure 12 - Direction of force needed to unlock the reel lock

Figure 13 - Direction of force needed to unlock the lid lock

Figure 14 - Direction of force needed to open the lid
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Lid opener

Light path

) Light window

Figure 15 - Light path and light window
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Figure 16 - Internal tape path and light path
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Figure 17 - Cartridge reel
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Figure 18 - Interface with drive spindle
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Section 3 : Requirements for the unrecorded tape

7 Mechanical, physical and dimensional characteristics of the tape
7.1 Materials
The recordable area of the tape shall consist of a base material (oriented polyethylene terephthalate film or its

equivalent) coated on one side with a strong yet flexible layer of ferromagnetic material. The back surface of the
tape may be coated.

The leader and trailer tapes shall consist of a translucent length of the same or equivalent base material without
the ffrromagnetic coating or the back coating.

7.2 Tape length

7.2.1| Length of magnetic tape

The |ength of tape between PBOT and PEOT shall be 14,72 m minimum and 113 m maximum.
7.2.2| Length of leader and trailer tapes

The length of the leader and trailer tapes shall be 70 mm minimum and 90 mm_‘magimum.
7.2.3| Splicing tape

The $plicing tape shall have a maximum length of 13 mm.

7.3 Width

The width of the magnetic tape shall be 8,00 mm + 0,01 mmyThe difference between the largest apd smallest
width shall be no more than 6 pm peak-to-peak.

The width of the leader tape, trailer tape and splice shall'be 8,00 mm * 0,02 mm.
The width shall be measured across the tape from edge to edge.

Procgdure : Cover a section of the tape with a glass microscope slide. Measure the width with no tensfon applied
to the tape using a calibrated microscope, profile projector, or equivalent having an accuracy of at least 2,5 um.
Repgqat the procedure to obtain tape widths at five or more different positions along a minimum tapg length of
1 m.|The tape width is the average of the/ widths measured.

7.4 Discontinuities

Therg shall be no discontinuities in the tape between PBOT and PEOT, such as those produced by tape splicings
or pgrforations.

7.5 Thickness

7.5.1] Thickness of ) magnetic tape

This[International Standard provides for two types of tape differing in thickness. The total thickness of a tape at
any ])oim shall be between 12,0 pm and 14,0 pm, or between 9,2 ym and 10,8 pm.

7.5.2| Thickness of leader and trailer tape

The thickness of the leader and trailer tape shall be between 13 pm and 17 pm.
7.6 Longitudinal curvature
The radius of curvature of the edge of the tape shall not be less than 33 m.

Procedure : Allow a 1 m length of tape to unroll and assume its natural curvature on a flat smooth surface.
Measure the deviation from a 1 m chord.

The deviation shall not be greater than 3,8 mm.
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This deviation corresponds to the minimum radius of curvature of 33 m if measured over an arc of a circle.

7.7 Cupping

The departure across the width of tape from a flat surface shall not exceed 0,9 mm.

Procedure : Cut a 1,0 m * 0,1 m length of tape. Condition it for a minimum of 3 h in the test environment by
hanging it so that the coated surface is freely exposed to the test environment. From the centre portion of the
conditioned tape cut a test piece of length approximately 25 mm. Stand the test piece on its end in a cylinder
which is at least 25 mm high with an minimum inside diameter of 8 mm. With the cylinder standing on an

optical com

distance fr
7.8 Coatixl
The force
Procedure

a smooth
parallel wif

such that when the jaws are separated the tape is peeled. Set the jaw separation‘rate to 254 mm/min. Not
nich any part of the coating first separates from the base material. If. this is less than 0,10 N, the
If the test piece peels away from the double-sided pressure sensitive tape before the force exceeds
N, an alterpative type of double-sided pressure tape shall be used.lf the-back surface of the tape is coated, r
brocedure for the back coating.

force at w
has failed.

the above

7.9 Layer-

h ing by aligning the edges of th i reticl
m the aligned edges to the corresponding surface of the test piece at its centre.

lg adhesion ( figure 20 )

equired to peel any part of the coating from the tape base material shall not be less than 0,96 N.

o the

: Take a test piece of the tape approximately 380 mm long and scribe a line through'the coating arross
the width ¢f the tape 125 mm from one end. Using a double-sided pressure sensitive tape(attach the test piete to

metal plate, with the coated surface facing the plate. Fold the test piece ovér 180° adjacent to

and

h the scribed line. Attach the metal plate and the free end of the test piece\to the jaws of a tensoreter

Recording surface Scribed line

Y

)

i

Pressure-sensitive
tape

Figure 20 - Setup for measuring coating adhesion

to<layer adhesion

e the

test
0,10
ppeat

There shall
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Procedure : Attach one end of a test piece of magnetic tape of 1 m in length to the surface of a glass tube of
external diameter 36 mm. Wind the tape on to the tube at a tension of 1,1 N. Store the wound test piece in a
temperature of 45 °C * 3 °C and a relative humidity of 80% for 4 h. Store for a further 24 h in the testing
environment. Apply a force of 0,1 N to the free end of the test piece and allow it to unwind slowly.

7.10 Tensile strength
The 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/min
(IS R ('7'7’ rate n}_

7.10{1 Breaking strength

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

The|breaking strength shall not be less than 17,6 N.

7.10{2 Yield strength

Thelyield strength is the force necessary to produce a 5% elongation of the tape.

Thelyield strength shall be greater than 4,9 N.

7.1 Residual elongation

The|residual elongation, stated in per cent of the original tape lefigth, shall be less than 0,03 %.

Prog¢edure : Measure the initial length of a test piece of appreximately 1 m with a maximum applied force of 0,20
N. Apply an additional force per total cross-sectional area,of 20,5 N/mm? for a period of 10 min. Remove the
additional force and measure the length after 10 min.

7.12 Electrical resistance of the surface

The|electrical resistance of any square area of, the recording surface 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-toated tape

The|electrical resistance of any square area of the back-coating, if present, shali be less than 9 x 108 Q)

Progedure : Condition a test\piece of tape in the test environment for 24 h. Position the test piece over two 24-
carat gold-plated, semicircular electrodes having a radius » = 10 mm and a finish of at least N4,[so that the
recqrding surface is jn\contact with each electrode. The electrodes shall be placed parallel to the ground and
pargllel to each othier-at a distance d = 8 mm between their centres. Apply the force necessary t¢ produce a

ten%on of § N/mm? to each end of the test piece. Apply a d.c. voltage of 100 V = 10 V across the eldctrodes and

medsure the ¢esulting current flow. From this value, determine the electrical resistance. Repeat for a otal of five
positions along the test piece and average the five resistance readings. For back-coated tape repeat thg procedure
with thé€ back-coating in contact with the electrodes. When mounting the test piece ensure that no| conducting
paths €xist between the electrodes except that through the coating under test.

NOTE 4 Particular attention should be given to keeping the surfaces clean.
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7.13 Tape

The magne
7.14 Light {
The light tr

-
s

d

:

Figure 21 - Setup for measuring electrical resistance

inding
ic recording surface of the tape shall face outward from the €artridge and reels.
ransmittance of tape

hnsmittance of the magnetic tape shall be less than or'equal to 5 %.

The light transmittance of the leader and trailer tapes shall not be less than 60 %.

The method

8 Magne

The magne

for measuring light transmittance is given in-annex A.

lic recording performance

tic recording performance is defined by the testing requirements given in the following subcla

relative p

for both a tape calibrated to the Secondary Reference Tape and the tape under test (read-w

When pe:f%rming these tests, the head output or the resultant amplified signal shall be measured on the

write, or
equipment.

8.1 Test

ses.
me
hile-

n equipment without read-while-write capability, on the first-forward-read-pass) on the same

cIditions
The following conditions shall apply to all magnetic recording testing requirements, unless otherwise noted:

T

AC erased to 2 % or less of the Average Signal Amplitude
recorded at 2 126 ftpmm

ape condition:

Tape/head speed: 3,759 m/s + 0,20 %
Track width: 25pm £ 1 pm
Azimuth: -10,000° + 0,133°
Gap Length: 0,30 pm * 0,05 pm
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Tape Tension: 0,1170N % 0,009 8 N
Recording Current: Test Recording Current
8.2 Typical Field

The Typical Field of the tape shall be between 80% and 120% of the Secondary Reference Field.
8.3 Signal Amplitude

The Average Signal Amplitude, exclusive of missing pulses, at the recording density of 2 126 ftpmm shall be

betwrniﬂ%—de&D.%.aLLhLSundam_BPmenm Amplitude
8.4 Resolution

The fesolution of the tape shall be between 80% and 120% of that for the Secondary Standard“Refefence Tape
when[ measured at the recording densities of 708,67 ftpmm and 2 126 ftpmm.

8.5 Narrow-band signal-to-noise ratio

The parrow-band signal-to-noise ratio ( NB-SNR ) is the average read signal power divided by the average
integrated (side-band) rms noise power, and is expressed in decibels.

8.5.1| Requirement

The INB-SNR shall not be less than 34 dB when normalized to a track width of 25 pym. The normalization factor
is dB[25) = dB(W) + 10 Ig 25/W, where W is the track width used,when measuring dB(W).

8.5.2| Procedure

The NB-SNR shall be measured using a spectrum analyzer. The spectrum analyzer resolution bandwidith (RBW)
shall be 3 kHz and the video bandwidth (VBW) shall be 30.Hz.

Measure the read signal amplitude of the 2 126 ftpmm signal using a spectrum analyzer, taking a minimum of
150 samples over a minimum length of tape of 6.fm. On the next pass (read only), measure the rms npise power
over |the same section of tape and integrat€é )the rms noise power (normalizing for the actual|resolution
bandwidth) over the range from 3,59 MHz t0-3,96 MHz.

8.6 Ease of erasure

When a tape has been recorded at 98 ftpmm with a recording current equal to the Test Recording (urrent for
2 124 ftpmm and passed through)a longitudinal steady erasing field of 320 000 A/m any remaining $ignal shall
not gxceed 2% of the Standard-Reference Amplitude. The erasure field shall be reasonably uniform, fgr example,
the fleld in the middle of-a‘selenoid. This measurement shall be made with a band pass filter passing, gt least, the
first three harmonics.

8.7 Tape quality
8.7.1| Missing pulses

A missing\pulse is a loss of read signal amplitude. A missing pulse exists when the base-to-peak read signal is
25%]| or_less, of half the Average Signal Amplitude for the recording density of 2 126 ftpmm on the same tape.

8.7.2 Missing pulse zone

A missing pulse zone commences with seven consecutive missing pulses and ends when 28 consecutive flux
transitions are read or when a length of 0,038 mm of track has been measured. Any further missing pulse results
in a further missing pulse zone.

A missing pulse zone does not continue from one track to another.

The average missing pulse zone rate is the total number of missing pulse zones divided by the total number of
flux transitions recorded on the tape. :
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8.8 Inhibitor tape

This International Standard does not specify parameters for assessing whether or not a tape is an inhibitor tape.
However, annex E gives further information on inhibitor tapes.

Section 4 : Requirements for an interchanged tape

9 Format

9.1 Generd]

Data to be

additional d

In the folld

error detec

layout itself
reference tq

9.2 Informjation matrix

The data re

eived from the host shall be allocated to a two dimensional group called an Information Matrix.

recorded is sent from a host computer to the tape system. The tape system combines this(data with
ata into groups before recording onto the tape.

wing description all operations on the data received from the host computer, including the use of
ing and correcting codes, are described. Then the method of recording on the.tape and the ftape
is described. However, because of the inherent characteristics of this format, where required, advance
the tape layout will also be made in the course of the description of the operations on the data.

The Informiation Matrix shall be a 60-column by 24-row array containing 1440 cells. Each cell is identified Qy its

column and

When complete an Information Matrix shall contain

row numbers and contains a data byte.

ID Information

User Data bytes
Pad bytes

CRC bytes
Horizontal EC bytes
Vertical EC bytes

14 bytés

1,024 bytes
2 bytes
160 bytes

240 bytes
1 440 bytes

see clause 14.

see 9.2.1.1
see 9.2.1.2
see 9.2.1.3.1
see 9.2.1.3.2
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COLUMN
Row‘—.oo()‘02....................51.
TR
01 gd
@ T N
[ ]
. %% \— COLUMN, ROW
o j/ (©2 / ot)
L /tl\\\
. / U NPT URNMA TTORY
84

DENOTES ECC FIELD || DENOTES INFORMATION FIELD

Figure 22 - Information matrix

9.2.1| Loading of the information matrix

Cells|are identified by column and row in the following form: 00/00 to 59/23. All additions in the calcplations of
the (JRC bytes and EC bytes are Exclusive OR"0perations.

9.2.1{1 Group 1 (G1)

A G| Group shall consist of 1 038 ‘bytes, viz 14 bytes of ID Information and other 1 024 bytes. |When the
number of available User Data bytes is less than 1 024, the remaining bytes are Pad bytes. Thesg bytes are
undefined and shall be ignored-for interchange. Some G1 Groups contain no User Data bytes (see 12.3).

ID Information shall be entered into celis 00/00 to 00/13. The content of these bytes are specified in clause 14.

User|Data bytes from(the host shall be entered sequentially by column starting with 00/14 to 00/19, continuing
with |02/00 to 02/19\through the even columns until 50/19, then returning to 01/00 to 01/19 and [continuing
throygh the oddscolumns until 51/17.

9.2.112 Group.2 (G2)

A G2 Group shall consist of a G1 Group with the addition of two CRC bytes.

The two €s sha computed over the €s of the roup and entered into cefls 51/18 and
51/19.

They arc generated as follows:

Dy is the byte in column ¢ and row r
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where:

k = 0to 1037

k = (10c + r), if c is even

k = (10c + r + 510), if c is odd
¢ = 0to 51

r = 0to 19

D 0. Dk, 1, Dg,7 denote the 8 bits of Dy, where Dk 7 1S the high order bit.

= :
D, X)= % D x’
j=0

k=1 037

8(1 039-k
D(X)= 3 D,X)x o™
k=0

Gcre (X) =x% x4+ x +]

C (X) =D (X) mod GpalX)

k=7

o 8 1 53 k+8 k

2 i v +x= 3 (CH, x " +CL;x")
k=0

Cx)+ )c14 + x1

where
CHg, CHy,|[.. , CH7 are the bits of the first CRC byte (CRC1), CH7 being the most significant bit;

CLg, CLy, |., CL7 are the bits of the second CRC byte (CRC2), CL7 being the most significant bit.
9.2.1.3 ECC

For the Errpr-Correcting Code’(ECC) the (30, 26, 5) Reed-Solomon code is used for the horizontal code, and the
(24, 20, 5) Reed-Solomonc/cede is used for the vertical code. This yields two types of check bytes:

- Horizontal EC bytes
- VYertical EC bytes

T[A] denotes a‘linear transformation on the R!-bit byte A

1! [B] denotes the inverse transformation and defines the transformation in the following way:
B = T[A] and A = T"! [B]

AQ, A1, ... , A7 are the 8 bits of A (A7 being the most significant bit) and Bg, By, ... , B7 the 8 bits of B (B7
being the most significant bit.)

These transformations are defined by the following:
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Bis a

wher¢

9.2.1.
A G3
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Bg = Ap t Ay + A3 + A5 + Ay Ag = Bs

Bl = A3 + Aq4 + Ag + A7 A1 = Bg

By = Ag + Ap + A7 A2 = B3 + By

B3 = Ag + A1 + Ag A3 = By + Bg + By

Bg = Aq A4 = By + Bs + Bg + By
Bs = Ag As = Bg + B4 + Bs + Bg
Bg = A1 + Ay + A3 + Ay Ag = B3 + B4 + Bs

B7 = Apg + A1 + A2 + Ag A7 = B2 + B3 + By

8 4 3
Ga X)=x"+x +x +x2+1
n element of GF(28) such that :

k=7 &
B= X B, a
k=0
Bg, By, .... , B7 are the bits of B, B7 being the most significant bit.

i=2 .
GX)=IT (X+a')

i= -1
B.1 Group 3 (G3)

Group shall consist of a G2 Group with the addition of the Horizontal EC bytes.

D¢ r denotes the bytes in the G2 Group, where c is the\column number (0 to 51) and r is the row number (0 to

19).

DHE
row 1
denot

(X) denotes the polynomial the coefficients)of which are the transforms of the bytes in the even ¢
. TICREg ,| denotes the transforms of-the Horizontal EC bytes in the even columns of row
es the Horizontal EC bytes in the even columns of row r.

k=25

DHE, (X)= 3 T|Dy,|X*™
k=0

,1,..., 19

k=4 4k
DHE, (X) mod G(X) = ¥ T|[CRE,,]X
k=1

—r 31

olumns of
r. CREg »

CRE,, =T ' |T[CRE,, ||

k=1234

CRE , shall be the contents of the cell in column ¢ and row r where ¢ = 50 + 2k.

Similarly, DHO,(X) denotes the polynomial the coefficients of which are the transforms of the bytes in the odd
columns of row r. T[CROy ,] denotes the transforms of the Horizontal EC bytes in the odd columns of row r.
CROyg , denotes the Horizontal EC bytes in the odd columns of row r.
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k=25

29—k
DHO, (X)= X D openys) X

r =01,..,19
k=4 4k
DHO, (X) mod G (X) = T[CROk 1){
-1
crO,, =17 [1[crO,, ||
k=1234

CROy , shall be the contents of the cell in column ¢ and row r where ¢ = 51 + 2k.

9.2.1.3.2 Group 4 (G4)

A G4 Groug shall consist of a G3 Group with the addition of the Vertical EC bytes;

D , denoteg each byte in the G3 group consisting of all columns in rows 0 to 19, where c is the column nur

(0 to 59) and r is the row number (0 to 19).

DV(X) denptes the polynomial whose coefficients are the transforms of the bytes in column c. T[CC( k] den
the transfor

k=1234
CC¢ k shall

10 Me
The metho

s of the Vertical EC bytes in column c. CC. x denotes‘the Vertical EC bytes in column c.

k=19
DV, (X)= 3 D, | X"
k=0

k=4 4k
DV.X) mod G (X) = = T[CC,,] X
k=0

cc,, =T [T[ccc,k]]

be the comténts of the cell in column ¢ and row r where r = 19 + k.

hod of recording

of’recording shall be NRZ1 (non-return to ZERQ, change on ONEs).

ber

Dtes

- A ONE is represented by a flux transition at the centre of a bit cell.

- A ZERO is represented by the absence of flux transitions from the bit cell.

10.1 Physical recording density

The maxim

um physical recording density shall be 2 126 ftpmm and occurs for a pattern of all ONEs.

The resulting nominal bit cell length is 0,470 pm.

10.1.1 Long-term average bit cell length

The long-term average bit cell length for each track shall be measured over a minimum of 133 060 consecutive
bit cells. It shall be within 0,20% of the nominal bit cell length.
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10.1.2 Short-term average bit cell length

The short-term average bit cell length (STA) shall be the average taken over any 16 bit cells. The short-term
average bit cell length shall be within 0,35% of the long-term average bit cell length for the preceding track.

10.1.3 Rate of change

The rate of change of the short-term average flux transition cell length, taken over any two consecutive 16-bit cell
lengths, shall not exceed 0,05%.

|
STA, STA,
16 Channel bits 16 Channel bits

Rate jof Change :

| sTA, -STA,,, | < 100%
STA

n
10.2 |Bit shift

The fnaximum displacement of any ONEs zero crossing, exclusive of’ missing pulses, shall not deviate by more
than 25% from the expected position as defined by the average bjtycell length.

See annex B for the method of measurement.
10.3 [Read signal amplitudes
10.3.]1 Amplitude of data signals

The gignal amplitude averaged over a minimum of 3 000 flux transitions at 2 126 ftpmm shall be befween 70%
and 130% of the Secondary Reference Amplitude.

10.3.2 Amplitude of servo signals

The $ervo signal amplitude averaged over any Servo Frame (see 12.5) shall be between 70% and 130% of a 98
ftpmm signal recorded on the Secendary Standard Reference Tape with the Test Recording Current.

10.3.8 Signal amplitude on an analogue tape mark track

The gignal amplitude on any-Analogue Tape Mark Track (see 13.1) averaged over any recorded track length shall
be bgtween 70% and @30% of a 98 ftpmm signal recorded on the Secondary Standard Reference Ta[re with the
Test [Recording Curfent.

10.4 | Erasure

In al] erasedvareas the full width of the tape shall be AC erased in the direction of tape motion. After grasure, the
read |signal' amplitude shall be no greater than 2% of the Average Signal Amplitude recorded at the physical
recorlding density of 2 126 ftpmm on the same tape.
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11 Track geometry
11.1 Track positions

Tape motion

A -

[

[~ >

Head
motion

¥
- \ F
Y

\ .
\ .
I B_,l ° N
\
\ Azimuth angle

Figure 23 - Track layout and track location

A

Tape Reference Edge /

Adjacent Track Pitch
l.ongitudinal Track Pitch
Prack Width

Track Guard Band
Track Length

Guard Band

Tape Width

Track Angle

CETHMHON® L

Each recorded track shall have a length £ = 71,673 mm * 0,144 mm.

There shall [pbera Guard Band of width F = 1,014 mm * 0,018 mm extending from the Tape Reference Edgp to
the start of the recorded tracks.

There shall be an erased Track Guard Band between adjacent tracks. The width D of this Track Guard Band shall
be 6,0 um * 2.5 pm.
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11.2 Track pitch
11.2.1 Average track pitch

The distance, averaged over any group of 30 consecutive tracks, between the centreline of any track and the
centreline of an adjacent track, measured perpendicular to the track length, shall be between 0,030 8 mm and
0,031 2 mm.

NOTE 5 The corresponding average longitudinal distance B measured parallel 1o the Reference Edge of the tape is (0,363 mm

nominal.

11.2.7Adjacent track piich

The distance A between the centrelines of any two adjacent tracks, measured perpendicular to the“track length,
shall pe between 0,029 5 mm and 0,032 5 mm.

11.3 [Track width
The Width C of a written track shall be 25 pm * 1 pm.
11.4 |Track angle

The fangle 6 of the centreline of each track in degrees of arc relative._to the reference edg¢ shall be
4,899 1° + 0,001 5°.

11.5 [Linearity of track edges

The ¢dges of a recorded track shall each be contained within two parallel straight lines 5 um apart.
11.6 (Azimuth

The 3azimuth shall be -10,000° + 0,133°

12 Format of an information track
12.1 [Channel bit

A Channel bit occupies a bit cell.

The Bit Synchronization field, Servo Zan¢, Preamble, Postamble, and Analogue Tape Mark Track are gpecified in
Channel bits.

Each| Information Segment Number is represented by a pattern of 10 Channel bits (see 12.2.2).

Each| 8-bit byte in the Information Segment field is represented by a pattern of 10 Channel bits as|defined in
annex C.

12.2 [ Information Segment

An Information Ségment shail be structured as shown in figure 24.

HEAD

MOTION KNEXT INFO INFORMATION SEGMENT FIELD | NFORMATION A7 ATION
— (SE'CMENT NUMBER FIELD
N AL A )
300 BITS 10 &TS 20 BITS

(30 BYTES)
INFORMATION SEGMENT
330 BITS

Y

Figure 24 - Information Segment layout
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12.2.1 Bit Synchronization field

The Bit Synchronization field shall be a 20-bit pattern comprising a leading ZERO, eighteen ONEs, and a trailing
ZERO.

12.2.2 Information Segment Number

An Information Segment Number in the range of 00 to 47 shall be represented by a 10-bit pattern as defined in
table 1. The highest bit position of the Information Segment Number shall be recorded first.

Table 1 - Information Segment Number

INFORMATION RECORDED INFORMATION RECORDED
SEGMENT PATTERN SEGMENT PATTERN
NUMBER NUMBER

00 1111111011 24 1101111111
01 1111111101 25 1101111101
02 1111110111 26 1101110} N
03 1111110101 27 1101110¥01
04 1110111011 28 1011011111
05 1110111101 29 1001011101
06 1110110111 30 1011010111
07 1110110101 31 1011010101
08 1101011011 32 1110111111
09 1101011101 33 1111101111
10 1101010111 34 1111101101
11 1101010101 35 1111101011
12 1011111011 36 1101011111
13 1011111101 37 1110101111
14 1011110111 38 1110101101
15 1011110101 39 1110101011
16 1010111011 40 1010111111
17 1010111101 41 1011101111
18 1010110111 42 1011101101
19 1010110101 43 1011101011
20 1111011111 44 1011111111
21 1111011101 45 1010101111
22 1111010111 46 1010101011
23 1111010101 47 1101101011

10 1 10 1

BIT POSITION
12.2.3 Infgrmation Segment field

The Information Segment field shall consist of 300 Channel bits representing 30 data bytes unloaded from the
lnformali:r%mmmm_mmmm_ﬁgnem
fields, 00/R to 29/R and 30/R to S9/R. These shall be numbered as shown in figure 25. They shall be unloaded in
this sequence.
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ODD SEGMENT NUMBERS
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(00, 02........ 46) (01,03 v 47)
OLUMNS
ROW*——’OO01...'.'...2930.....'...'..'
00 INFORMATION SEGMENT FIELD 00 INFORMATION SEGMENT FIEILD ot
o1 INFORMATION SEGMENT FIELD 02

| INFORMATI

ON SEGMENT FIELD 46 |

| INFORMATION

SEG

Figure 25 - Segment field partitioning of the Information Matrix

12.3 Ipformation Block

INFORMATION BLOCK (0)

P ——
| INFORMATION | _INFO
| BLOCK SEGMENT
L1 47

INFO
SEGMENT
o1

INFO
SEGMENT
00

|

PREAMBLE :

—_———

15840 bits

Figure 26 - Information Block layout

An Information Block\shall consist of 48 Information Segments numbered sequentially from

Infor

Therg
are id

The
the T]

mation Segment 007shall be recorded first.

bytes in the G1 Group, exclusive of the 1D Information, of the Pad Block, of the Format ID BIq
ape)Mark Block, are undefined and shall not be used for interchange.

DO to 47.

e are four types of Information block: Data Block, Pad Block, Format 1D Block and Tape Mark Bfock. They
entified\in,the 1D Information ( see clause 14.).

bck and of
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12.4 Information Zone

INFO | INFO | INFO [ INFO | INFO | INFO [ INFO | INFO
POSTAMBLE| BLOCK | BLOCK | BLOCK | BLOCK | BLOCK | BLOCK | BLOCK | BLOCK |PREAMBLE
3304
- 126 720 bits -t
% 30 bite
L INFORMATION ZONE

133 328 bits 267 bits

L

An Informpation Zone shall consist of a Preamble, eight Information Blocks and a Postamble, and shall h4

length of 133 328 Channel bits * 267 Channel bits.

Figure 27 - Information area layout

The Preample shall consist of a sequence of 3 304 = 30 ONE Channel bits.

The Postamble shall consist of a sequence of ONE Channel bits. The number ‘shall be such that the tot

133 328 Channel bits * 267 Channel bits in the Information Zone is maintained.

12.5 Servg Zone

TAPE
MOTION

<\

Figure 28 - Servo Zone layout

veE a

al of

The Servo Zone is-used for the proper positioning of the head relative to the recorded track. It shall consisf of
four Servo Frames F1 to F4, each of which has a nominal length T of 2,256 mm.

Within a Servo Zone only one of the four Servo Frames shall be recorded; it shall be filled with Tone. The Servo
Frame to be recorded in the first track after an erased zone is not defined, but in successive tracks the position of
the recorded Servo Frame shall be advanced by one frame in the direction of head motion. When Servo Frame
F4 has been recorded in a track, Servo Frame F1 shall be recorded in the next track and the sequence repeated.

12.6 Information Tracks

All Information Tracks shall contain a Servo Zone followed by an Information Zone.

There are four types of Information Tracks.

46


https://standardsiso.com/api/?name=812dfea0e7ab6c0169d16dcc7bc68a14

ISO/IEC 11319:1993(E)

- the Format ID Tracks;
- the Data Tracks;

- the Tape Mark Tracks;
- the Splice Tracks.

TAPE
e NOTION

ZREFERENCE
EDGE OF TAPE

HEAD
MOTION
POSTAMBLE | EIGHT (8) INFO BLOCKS | PREAMBLE %VEO
e

[——— INFORMATION ZONE ———>

REFERENCE
EDGE OF
TAPE

t— INFORMATION TRACK —————————

TAPE
MOTION

Figure 29 - Information Track

12.6.]1 Format ID Track

The [nformation Zone of a Format\lD Track shall consist of Format 1D Blocks. Physical Block 1D Numbers shall
be agsigned in ascending order _to all blocks in every track, regardless of whether or not the track is recprded ( see
14.9). The first Format 1D Block of the first Format ID Track shall contain a Physical Block ID Numnjber 0. The
end of the LBOT area is-at.the conclusion of the 160th Format ID Track. The eighth block of the 16Qth Format
ID Tjrack shall contain-thé”Physical Block 1D Number [( 160x 8 )-1] = 1 279.

12.6.2 Data Track
The nformation‘Zone of a Data Track shall consist of Data Blocks and/or Pad Blocks.

12.63 Tape-Mark Track

The [Information Zone of a Tape Mark Track shall consist of Tape Mark Blocks.

1264 Splice Track

The Information Zone of a Splice Track shall consist of Pad Blocks. Whenever tape motion is halted
during a write operation, a Splice Track shall be the last track recorded. Splice Tracks, when
recorded, shall be recorded adjacent to Data Tracks, other Splice Tracks, or following a Tape Mark.
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13 Tape Mark

(View Looking at the Recorded Side of Tape)

jaf————————————— TAPE MARK >i
PREVIGUSLY WRITTEN
ANALOGUE TAPE TAPE MARK ERASED INFORMATION
ERASED AREA MARK TRACKS TRACKS AREA (IF PRESENT)
A A A
r Y Y~ Y M—\

Figure 30 - Tape Mark layout

13.1 Description

Tape Marks

may be used to delimit groups of recorded user data. There are two types of Tape Marks.

- Al Long Tape Mark - Block Type (FA)
- AlShort Tape Mark - Block Type (FB)

Both Tape N

Harks shall consist of a full width AC-erased area“extending from the last written track for a distapce

dependent upon the type of Tape Mark, followed by 1I~Analogue Tape Mark Tracks and 10 to 18 Tape Mark

Tracks.

An Analogu

Information

Zone.

The first bldck of the first Tape Mark Tfack shall be recorded with the Physical Block ID Number equal to
Physical Blogk ID Number of the last-Infermation Block plus the Tape Mark offset.

The nomina

distance R is the distan¢e between the centres of the two tracks bounding the erased area.

13.2 Long Tape Mark

The erased
Offset is [(2

hrea shall extend for a nominal distance of 90,75 mm. This corresponds to 249 erased tracks.
19 + 11)x\8] + 1 = 2 081.

13.3 Short [Fape Mark

There are tyo types of Short Tape Mark: a Normal Short Tape Mark and an Alternative Short Tape Mark.

e Tape Mark Track shall consist_of-a Servo Zone followed by Tone extending over the enfire

the

Che

13.3.1 Normal Short Tape Mark

The erased area shall extend for a nominal distance of 14,52 mm. This corresponds to 39 erased tracks. The

Offset is [(39 + 11) x 8] + 1 = 401 .
13.3.2 Alternative Short Tape Mark

The erased area shall extend for a nominal distance of 1,080 mm. This corresponds to 2 erased tracks. The Offset

is[(2+11) x 8 + 1 =105 .
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14 ID Information

Each of the eight Physical Blocks of an Information Track contains 14 bytes of ID Information. These bytes are
supplied and used by the tape sub-system for management of the sub-system. Within the Information Matrix
field, Rows 00 to Row 13, all within Column 00 shall contain information pertaining to the Logical and Physical

partitioning of User Data Blocks, Block Type, Rewrite Count, Start/End Logical Block Flags, and other
subsystem control information.

14.1 Column 00, Row 00

The purpose of this byte is dependent upon the block type. The block type is specified in Column 00 Row 03.
14.1.1 Block Type - Data Block

If the block type is a Data Block then this byte shall have the following bit significance:
bit 7 shall be set to ONE

bit 6 This bit is used in the mapping of Logical Blocks to Physical Blocks. It signifies the start
of a Logical Block within this Physical Block. This bit shall be set to ONE if, and only

if, the first byte of a Logical Block is contained in this PhySical Block, else it $hall be set
to ZERO.

bit 5 This bit is also used in the mapping of Logical Blocks to Physical Blocks. It sjgnifies the
end of a Logical Block within this Physical Block. This bit shall be set to ONE if, and

only if, the last byte of a Logical Block is contained in this Physical Block, ¢lse it shall
be set to ZERO.

bit 4 shall be set to ZERO

bits 3,2,1,0 These bits shall specify in binary notation the number modulo 16 of rewrifes for this
Logical Block. This numberishall be 0 when the block is recorded the firs{ time. For
each rewrite this number shall be incremented by 1.

14.12 Block type - Tape Mark

If the block type is a Tape Mark then thisibyte shall specify in binary notation the number modulo 256 of Tape
MarHis recorded on this tape volume previous to the current Tape Mark.

14.18 Block type - Format ID

If the block type is a Format ID)Block then the content of this byte shall be set to (00).
14.14 Block type - Pad(Block

If the block type is a~Pad Block, the contents of this byte shall be undefined and shall be ignored for infterchange.
14.2| Column 00, Row 01

This|byte shallbe set to (00) for all block types.
14.3| Column 00, Row 02

This bytesirattteser o (00) for attbiockTypes:
14.4 Column 00, Row 03
This byte defines the type of block. The Block Type ID shall be as follows:

(00) to (F7) = Data Blocks
(F8) = Reserved for future use
(F9) = Reserved for future use
(FA) = Long Tape Mark
(FB) = Short Tape Mark
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(FC) = Format ID
(FD) = Reserved for future use
(FE) = Pad Block
(FF) = Reserved for future use

The Block Type ID for the first Data Block after LBOT or a Tape Mark shall be (00). The Block Type ID shall
increase continuously from (00) to (F7) and shall then restart at (00). The Block Type 1D shall be reset after a

Tape Mark.

14.5 Column 00, Row 04

This byte shall be set to (00) for all block types.
14.6 Colum

The purpose

If the blocK type is not a Data Block then the content of these bytes shall be undefined and ignored
interchange.

14.6.1 Row |05

If the block type is a Data Block then this byte shall contain the high order byte of @itwo-byte count represen

the byte coy
(00) to (03).

00, Rows 05, 06

of these bytes is dependent upon the block type. The block type is defined in Colump '00"Row 03

nt of the User Data contained in this Physical Block. The content of. this byte shall be in the ra

for

ling

nge

14.6.2 Row|06

If the block [type is a Data Block then this byte shall contain the low order byte of a two-byte count representing
the byte coynt of the User Data contained in this Physical Block (The content of this byte shall be in the rapge
(00) to (FF). A high order byte content (00) and a low order byte content (00) shall represent a one-byte logical
byte count.

14.7 Column 00, Row 07

This byte shall be set to (00) for all block types.

14.8 Column 00, Rows 08, 09, 10

The purpos¢ of these bytes is dependent upon the block type. The block type is defined in Column 00, Row 03.
14.8.1 Block type - Data Block

If the block|is a Data Block then- thése bytes represent the high order, the middle order and the low order bytes,
respectively| of a 3-byte count representing the Logical 1D number of this Logical Block. The content of gach

byte shall bg

LBOT or a
As a Logica

Logical Blog

14.8.2 Bloc

k‘type - non-Data Block

Tape Mark andshall be incremented by 1 for each subsequent Logical Block.

Block may extend over more than one Data Block, more than one Data Block may contain iden
k 1D {Numbers.

 in the range (00)to (FF). The Logical Block 1D Number begins at O for the first Logical Block after

ical

If the block type is not a Data Block then the content of these bytes shall be undefined and ignored for

interchange.

14.9 Column 00, Rows 11,12, 13

For all block types, these bytes represent the high order, the middle order and the low order bytes, respectively,
of a 3-byte count representing the Physical ID Number of this block. The content of each byte shall be in the
range (00) to (FF). The first block of the first Format ID Track shall contain the Physical Block ID Number 0.
The number shall be incremented by 1 for each subsequent Information Block and by 8 for each erased track and
each Analogue Tape Mark Track.
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15 Rewritten Information Blocks

When Information Blocks are rewritten, the ID Information of the rewritten block shall be identical with that of
the original block, with the exception of the rewrite count and the Physical Block 1D Number which represents
the actuai iocation of the rewritten biock ( see i4.1.1 and 14.9). The maximum dispiacement of a rewritten
Information Block from its initial location shall be 121 Information Blocks. To ensure recorded data reliability,
the quality of recorded blocks shall be such that no more than two segments of any recorded block contain

missing pulse zones.

16 Physical tape format

(Mew Looking at the Recorded Side of Tape)

— PBOT . PEOT —
{TAPE SPUCE) (TAPE SPUCE)
» RS, f———— N —{ P=p= "—
L — ; Z
™ TRANSLUCENT
—-— X )_(_M
REFERENCE EDGE
NTIAL ERASED AREA ERASED
' {LBOT) AREA :
s s
OR TAPE MARK AREA AREA
APE NARK - L NEXT INFOR
OPTIONAL) AREA TRACK AEA "N
L - J
Y
WRITTEN AREA MAY BE REPEATED IN SUCCESSION

ERASED OR
UNWRITTEN AREA

Figure 31 - Tape layout
16.1| Initial Erased Area

The [Initial Erased Area shall commence with PBOT and extend for a distance M along the tape of| 725,0 mm
minimum and 745,0 mm maxjmum. It is terminated by the beginning of the LBOT Area.
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