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Foreword

ISO (the International Organlzatlon for Standardlzatlon) and |IEC (the Internatlonal Electrotechnical Commlsson) form the

specialized—systers o 2!
development of Internatlonal Standards through technlcal commltte& establlshed by the respectlve organlzatlon to'd

te in the

ea with

particular fields of technical activity. 1ISO and IEC technical committees collaborate in fields of mutual (nteregt. Other

internationgl organizations, governmental and non-governmental, in liaison with |SO and | EC, also take part in the work.

Internationpl Standards are drafted in accordance with the rules given in the I SO/IEC Directives, Part 3.

In the field of information technology, 1SO and IEC have established a joint technical committée, ISO/IEC JTC
Internationpl Standards adopted by the joint technical committee are circulated to national bodies for voting. Publicati
Internationpl Standard requires approval by at least 75 % of the national bodies casting a vote.

1. Draft
on as an

Attention i$ drawn to the possibility that some of the elements of this International Standard-may be the subject of patent rights.

ISO and |

This Inter
X 6137 anfl ECMA-288) and was adopted, under a special “fast-track procedure” by Joint Technical Committee
JTC 1, Infgrmation Technology, in parallel with its approval by national bodies of 1SO and IEC.

HC shall not be held responsible for identifying any or all such patent rights.

ptional Standard was prepared by collaboration between the JISC and the' ECMA Standard Bodies (as Starjdard JIS

SO/EC

Annexes Al B, C, D, E, F, G, H and J form a normative part of this International Standard. Annexes K, L, M, N and P are for

only.
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I nfor mation technology — 3,81 mm wide magnetic tape cartridge for infor mati
inter change - Helical scan recording - DDS-4 for mat

Section 1 - General
1 Scope

on

This International Standard specifies the physical and magnetic characteristics of a 3,81 mm wide magnetic tape cartridge to
enable ghysical interchangeability of such cartridges between drives. It also specifies the quality of the recorded signals, the

recording method and the recorded format - called Digital Data Storage 4 (DDS-4) - thereby allowing data intefchan
drives by means of such magnetic tape cartridges.

ge between

Information interchange between systems also requires, at a minimum, agreement between the interchange partig¢s upon the
interchahge code(s) and the specifications of the structure and |abelling of the information on the interchanged cartrigige.

Under information interchange circumstances in which a processing algorithm, e.g. for lossless data compression as gpecified in
ISO/IEG 11558, is applied to the host data prior to recording on the tape and a complementary reprocessing dlgorithm is

applied gfter the datais read from the tape, agreement upon these by the interchange partiesi's aso required.

2 Conformance

21 Magnetic tape cartridge
A tape gartridge shall be in conformance with this International Standard if\it meets all the mandatory requiremen
herein. The tape requirements shall be satisfied throughout the extent of thetape.

For each recorded Entity any algorithm for lossless data compression“used for processing the data therein shall
registergd, and according to ISO/IEC 11576 the corresponding. aumerical identifier shall be recorded in Byte N
Entity Header.

2.2 |Generatingdrive

A drive|generating a magnetic tape cartridge for interchange shall be in conformance with this International Sta
recordings on the tape meet the mandatory requirements of this International Standard, and if either or both
appendipg and overwriting are implemented.

A claim|of conformance shall state which of thefollowing optional features are implemented and which are not

— theperforming of a Read-After-Write:check and the recording of any necessary repeated frames;
— thepeneration of ECC3 Frames

In additilon a claim of conformance’shall state

— whether or not one, ot-nore, registered algorithm(s) are implemented within the system and are able to p|
recdived from the host prior to collecting the data into Basic Groups, and
— the R gorithm registration identification number(s) of the implemented algorithm(s).

2.3 Receivihgdrive

A drivefeceiving a magnetic tape cartridge for interchange shall be in conformance with this International Standard
to handle @ny recording made on the tape according to this International Standard. In particular it shall

Is specified

have been
0. 3 of the

ndard if al
methods of

rocess data

if itisable

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

frames;

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

error correction;

— be able to recognize processed data within an Entity, identify the algorithm used, and make the algorithm
number available to the host;

— be able to make processed data available to the host.

In addition a claim of conformance shall state

— whether or not the system is capable of using ECC3 check bytesin a process of error correction;

registration

— whether or not one or more reprocessing agorithm(s) are implemented within the system, and are able to be applied to

processed data prior to making such data available to the host;

©ISO/IEC 2000 - All rights reserved
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— the algorithm registration number(s) of the processing agorithm(s) for which a complementary reprocessing algorithm is
implemented.

3

Nor mative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of this
International Standard. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply.
However, parties to agreements based on this International Standard are encouraged to investigate the possibility of applying
the most recent editions of the normative documents indicated below. For undated references, the latest edition of the normative

document rfeferred to applies. Members of 1SO and |EC maintain registers of currently valid International Standards;

pression

starts at

d at the
usive of

P normal

foach, in

and cor-

SO 527-1{1993 Plastics - Determination of tensile properties - Part 1. General principles.

1SO 1302:1992 Technical drawings - Method of indicating surface texture.

ISO/IEC 11576:1994 Information technology - Procedure for the registration of algorithms for the’lossess com

of data.

IEC 609501996 Safety of information technology equipment.

4 Degfinitions

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

4.1  Alpsolute Frame Number (AFN): A sequence number, encoded intheé. Frame.

4.2 a.C. erase: A process of erasure utilising magnetic fields of decayingdntensity.

4.3 Agcess Point: A point, at the start of a Processed Record Séquence, at which the presentation of Codewdrds to a
reprocessing algorithm is required to start, regardiess of whether the data of interest in a retrieval operation
thdt point or at a subsequent point.

4.4 algorithm: A set of rules for transforming the | ogical sepresentation of data.

45 Atea I D: Anidentifier defining the area of the tapeand specifying the types of Frame written.

46  Ayerage Signal Amplitude: The average peak-to-pesk value of the output signal from the read heg
fupdamental frequency of the specified physical recording density over a minimum of 7,8 mm of track, exc
missing pulses.

4.7 muth: The angle, in degrees, minutes and seconds of arc, made by the mean flux transition line with a lin
to the centreline of the recorded track.

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

49 bylte: An ordered set of bits acted upon as a unit.

4.10 tridge: A casecentaining a magnetic tape wound on twin hubs,

4.11 Clpannel bit: A\it after 8-10 transformation.

4,12 Codewor diA word which is generated by a processing algorithm.

413 Ddata Format ID: Anidentifier specifying which dataformat is being used on the tape.

414 EarlypyWarning Point (EWP): A point along the length of the tape at which warning is given of the app
the forward direction of tape motion, of the Partition Boundary or of the Physical End of Tape.

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

416 Entity: A unit of recorded data, comprising an Entity header and a Processed Record Sequence.

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

4,18 flux transition position: That point which exhibits maximum free-space flux density normal to the tape surface.

419 flux transition spacing: The distance along atrack between successive flux transitions.

420 Fragment: A collection of bytes acted upon as a unit for recording, read back and error correction purposes.

2
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Frame: A pair of adjacent tracks with azimuths of opposite polarity, in which the track with the positive azimuth is

recorded first.

Housekeeping Frame: A Frame which contains no user data and which is identified as such by the values in the

data fields therein.

Logical Beginning of Tape (LBOT): The point along the length of the tape where a recording of data for

interchange commences.

magnetic tape: A tape which will accept and retain the magnetic signals intended for input, output and storage

jpurposes on computers and assoclated equipment.

Master Standard Amplitude Calibration Tape: A pre-recorded tape on which the standard signal
have been recorded in the tracks of positive azimuth, 21,0 um wide, recorded at a track pitch of 27,2 um
erased tape.

he Master Standard Amplitude Calibration Tape has been established by Sony Corporation.

tude, Resolution, Overwrite and Signal-to-Noise Ratio.
Master Standard Reference Tape has been established by Sony Corporation

Optimum Recording Field: In the plot of Average Signal Amplitudeyagainst the recording field at t
recording density of 2 999,9 ftpmm, the field that causes the maximuni:Average Signal Amplitude.

Partition Boundary: The point along the length of a magnétic*tape at which partition 1 ends and
commences.

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

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

have been recorded.
processing: The use of an algorithmito transform host data into Codewords.
processed data: A sequence af Codewords which results from the application of processing to data.

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

Processed Recor d.Sequence: A sequence of one or more Processed Records which starts on an 8-bit bg
ends on a subsequent)8-bit boundary.

r ecord: Related-data treated as a unit of information.

ReferenceRecording Field: The Optimum Recording Field of the Master Standard Reference Tape.
repreeessing: The use of an algorithm to transform Codewords into data as required by the host.

he tape is recorded with the nominal physical recording densities of 4 499,8 ftpmm, 2 999,9 ftpmm, 1 999,9 ftpmm and 1 499,9 ftpmm.

amplitudes
on an ac.

Master Standard Reference Tape: A tape sdected as the standard for Referenice Recording Field, Signal Ampli-

he physical

partition O

ised in flux

pre-recording condition: The recording levels above which a tape intended for interchange shall not| previously

nprocessed

undary and

Secondary Standard Amplitude Callbratlon Tape A tape prerecorded as defined for the Mast

Cali bratron Tape

br Standard
Amplitude

Note - Secondary Standard Amplitude Calibration Tapes can be ordered from Sony Corporation, 6-7-35, Kitashinagawa, Shinagawa-ku, Tokyo, 141-0001,
Japan, under Part Number TY 10000 G. It isintended that these tapes be used for calibrating tertiary reference tapes for use in routine calibration.

In principle, these Secondary Standard Amplitude Calibration Tapes will be available for a period of ten years from the first publication of this International

Standard.

However, this period may be changed to take into account the demand for such Secondary Standard Amplitude Calibration Tapes.

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

the Master Standard Reference Tape.

Note - Secondary Standard Reference Tapes can be ordered from Sony Corporation, 6-7-35, Kitashinagawa, Shinagawa-ku, Tokyo, 141-0001, Japan, under
Part Number RSD 1098. It is intended that these tapes be used for calibrating tertiary reference tapes for use in routine calibration.

©ISO/IEC 2000 - All rights reserved
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In principle, these Secondary Standard Reference Tapes will be available for a period of ten years from the first publication of this International Standard.
However, by agreement between ISO/IEC and Sony Corporation, this period may be changed to take into account the demand for such Secondary Standard

Reference Tapes.

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

443 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.

444 Tape Reference Edge: The bottom edge of the tape when viewing the recording side of the tape, with the PEOT to
the-observer'sright

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

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

4.47  Unprocessed Record: A record of unprocessed data, comprising an integral number of bytes.

4.48 Virtual End of Tape (VEOT): The point along the length of the magnetic tape within partition 1 which defines the
enfl of the part of partition 1 which is usable for recording data for interchange.

5 Conventions and Notations

A measured value is rounded off to the least significant digit of the corresponding specified value. This implies|that, for
example, g specified value of 1,26 with a positive tolerance of +0,01 and a negative tolerance of -0,02 allows a fange of

measured Values from 1,235 to 1,275.
The setting of a bit is denoted by ZERO or ONE.

Bit patterng and numbers in binary notation are represented by strings of digits 0 and 1. Within such strings, X may bé used to

indicate that the setting of a bit is not specified within the string.

Bit patterng and numbers in binary notation are shown with the most'significant bit to the left and the least significant bit to the

right.

The most ggnificant bit of an 8-bit byte is denoted by b8 and the least significant by bl.

The nameslof basic elements, e.g. specific fields, are givenwith a capital initial letter.

6

AEWP After Early Warning Point

AFN
BAT
DF-1D
ECC
ECD
EWP
GIT
LBOT
LSB
LF-ID
MRS
MSB
MSRT
PBOT
PEOT
RAW
SNR
VEOT

7
7.1

Agronyms

Absolute Frame Number
Block Access Table
Dgta Format Identifier
Efror Correcting Code
t
E

d of Data

ly Warning Point
oup Information Table
gical Beginning of Tape
Significant Byte
Logical Frame Identifier
ia Recognition System

o e

Master Standard Reference Tape
Physical Beginning of Tape
Physical End of Tape
Read-After-Write
Signal-to-Noise Ratio
Virtual End of Tape

G
L
L

Environment and safety
Testing environment

Tests and measurements made on the tape cartridge to check the requirements of this International Standard shall be carried out
in the following ambient conditions of the air immediately surrounding the drive :

©ISO/IEC 2000 - All rights reserved


https://standardsiso.com/api/?name=b7dc967108eff942c98ab630cd28df72

| SO/I EC 17462:2000 (E)

temperature :23°Cx2°C
relative humidity - 40 % to 60 %
conditioning period before testing : 24 h min.

7.2 Operating environment

Cartridges used for data interchange shall be capable of operating under the following conditions, as measured within 10 mm of
the tape exit from the drum of the generating or receiving drive:

temperature :15°Cto55°C
relative humidity : 10 % to 80 %
wet bull) temperature : 26 °C max.

There shial be no deposit of moisture on or in the cartridge.
The aboye conditions include any temperature rise that may occur while operating the drive.
Conditigning before operating:

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

Note - Rapid variations of temperature should be avoided.

7.3  |Storage environment
For long-term or archival storage of cartridges the following conditions shall be observed:

temperajure :5°Cto32°C
relative humidity : 20 % to 60 %
wet bull) temperature : 26 °C max.

The stray magnetic field at any point on the tape shall not exceed 4 000 A/m. There shall be no deposit of moisture pn or in the
cartridge.
7.4  |Transportation
Recomnpended limits for the environment to whichia'cartridge may be subjected during transportation, and the precalitions to be
taken tolminimize the possibility of damage, ate provided in annex M.

75 [Safety

The cartridge and its components shall\satisfy the requirements of |EC 60950.

7.6 Flammability

The cartridge and its components shall be made from materials, which if ignited from a match flame, do not continug to burnin
adtill cgrbon dioxide atmosphere.
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Section 2 - Requirementsfor the case

bs.

revealed

8 Dimensional and mechanical characteristics of the case

81 Genera

The case of the cartridge shall comprise

— an upper half,

— alower half,

— adidg movably mounted on the lower half,

— alid p|votally mounted on the upper half.

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

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

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

Figure 3 isapartia view of therear side.

Figure4 is a schematic view showing the Reference Planes X, Y and Z.

Figure 5 shows the front side.

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

Figure 7 shows the left side.

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

Figure9 shows the left side with the lid in open position.

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

Figure 11 shows the bottom side with the lid and the dlider in open pesition.

Figure 12 isaview from the top of the inside of the lower half with-the upper half removed.

Figure 13 isaview of the bottom half with the lid and the slidef“in open position.

Figure 14 isaview of the left side with the lid and the dider‘in open position.

Figure 15 isatop view of a hub.

Figure 16 isaside view of ahub 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 alarger scale the lid in thé.open position.

Figures19J20  show at alarger scale the functional relationship between the lid and the locking mechanism of the hy

Figures21)22  show the label areas on thetop.and the rear side.

Figure 23 shows both corners of the'bottom side, for autoloaders

Figure 24 shows the slider bowdown, for autoloaders.

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

Plane X is|perpendicular to Plane™Z and passes through the centres of both the circular and elongated Datum Holes,

when the dliider is opened (s€e'8:8.4 and figure 11).

Plane Y is perpendicular;to Plane X and Plane Z and passes through the centre of the circular Datum Hole.

Plane Z is the plane-on‘which the slider moves (see figure 7).

82 O

erall dimensions (figures6 and 7)

The overd

dimancions of tha cacavwith tha lid in tha clased nasition-shall bha
EHHERS-BHS-BtHE-EaSe-YWHHtHEHEHHHE-EroSEepOStroH-Sh

e

l;=73,0mm+0,3 mm
I, =54,0mm+ 0,3 mm

l3=10,5mm+ 0,2 mm

Where the shell meetsthe lid on the top side of the cartridge, the angle of the chamfer shall be

0=45°+ 8° (seefigure 21)

The edges formed by the rear side and the left and right sides shall be rounded off with aradius

r{=1,0mm= 0,5 mm

The two edges of the lid shall be rounded off with aradius
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r, = 0,5 mm max.

Loading grip (figure 6)

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

l,=255mm+0,2mm

lg=11,0mm=+ 1,0 mm

The dep

8.4

The twdg
drive. T

85
Thelid

The firg]
dider (o

The sec
open po

8.6

lg=50mm=0,2mm
l-=23mmx+ 0,3mm
th of the loading grip below the surface of the top side shall be

+ 0,2 mm
0,5mm
-0,0mm

Holding areas (figure 6)

areas shown shaded in figure 6 shall be the areas along which the cartridge shall be held down when ins
heir positions and dimensions shall be

lg=6,0mm=+ 0,1 mm
lg=50mm=+ 0,1 mm
Notches of thelid (figures5 and 8)
thal | have two pairs of notches.

pair of notches, the dider lock release notches, allows efements of the drive to release the locking mechg
be also 8.8.1). The positions and dimensions of thesenotches shall be

l10= 0,4 mm max.

l11 = 3,0 mmmin.
l1o=1,2mm=+ 0,1 mm
l13=49,8 mm+ 0,2 mm

bnd pair of notches, the slider movement notches, alows elements of the drive to move the slider from the ¢
Sition (see also 8.8.1). The positions and dimensions of these notches shall be

l11 = 3,0 mm mi:

l14 = 0,9 mmymin.
l15=7:5mM+ 0,1 mm
l16='36,00 mMm + 0,15 mm

Lidldimensions (figures 6 to 8)

brted in the

nism of the

osed to the

Thelid

s shown in the closed position in figures 6 and 7. Its dimensions shall be

l17=12mm=+ 0,1 mm
l1g=6,8 mm+ 0,4 mm
l1g=11mm= 0,1 mm
log=2,0mm=+ 0,1 mm
l>1 =6,4mm=+ 0,2 mm
l>»=1,5mm=+ 0,1 mm

r; =6,8mmz+0,4mm

Thelid shall have achamfer of 45° by
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lo3=15mm+ 0,1 mm

There shall be a dimensional relationship between the height 1,4, shown in figure 7, which includes the slider and the upper half,
and the height |5 of the lid. When avertical force of 1 N is exerted on the upper half the following condition shall be met.

lo4 =10,5mm+ 0,2 mm

los <lp4
When no force is exerted

l54 = 10,9 mm max.
Infigure 8thelid is shown in the open position. The distance from the front edge of the lid to the rear side shall-be
l,g =555 mmz+ 0,3 mm.

8.7  Optical detection of the beginning and end of tape (figures 8, 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 wirjdows on
the left and right sides of the case (see also figure 18). The design of these windows allows thisdetection for two differgnt drive
designs:

— either plight source and a detector are provided in the drive on each side of the cartridge, in which case the light enters the
case through the upper windows, falls on a prism (see section A-A) mounted inside the case, which reflects thig 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 gregter than 50 % of that of a reference prism when measured as specified inannex A,

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

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

l»7 = 6,20 mm* 0,10 mm
l,g = 7,65 mm+ 0,10 mm

+ 0,20 mm
log = 1,50 mm

- 0,00 mm
l3o=3,9mm+ 0,1 mm
l3; = 1,8 mm+ 0,1 mm
I35 = 7,0 mm + 0,2/mm
|33 = 2,5 mm mirt.

Dimension| I3, specifies the-position of the rear edge of the windows relative to Reference Plane X. Dimension |35fshall be
measured relative to thistrear edge.

8.8 B:’I:ttom side

The bottonp sidevis shown in figure 10 with the lid and the dider in the closed position and in figure 11 with both in the open
position.

The dimension |3, of the bottom half, 155 of the slider and | 35 of the lid shall satisfy the following conditions

l34 = 73,0 mm+ 0,3 mm

|35 <134

|36 <134
8.8.1 Locking mechanism of the dlider (figure 10)

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

The dider 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 dlider 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 dlider 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 dlider isin the closed position
shall be

l37=12mm=+ 0,1 mm
l3g=49,8 mm+ 0,2 mm
l3g=10,0 mm+ 0,1 mm
+0,5mm
lgo=20mm 0.0 mm
[47 = 3,0 mmmin.
l45=1,5 mmmin.
l4;3=0,8mMm=+ 0,1 mm
+0,5mm
l44=0,8mm _01mm
A =45° min.
l45 = 0,65 mm+ 0,05 mm
The podgtion and dimensions of the openings for the detent when the slider is held in the open position are determ|ned by |4,
l 400 14z @Nd 1 4.
In the closed position of the dlider, the maximuim-force to be exerted on the detent in a direction perpendicular t¢ Reference
Plane Z jand over a stroke of 0,65 mm shall be'0,5 N max.

In the open position of the dlider the holding force shall be 0,3 N min.

8.8.2 |Accessholes (figure 10)

The dlider shall have two circular access holes (see section B-B) which, in the open position of the dlider, allow pepetration of
the drivé spindles into the hubS T he diameters of these access holes shall be

d; =100 mm+ 0,2 mm

d, =32,0 mm max.

These agcess holes shall have a chamfer of depth 0,5 mm = 0,2 mm.

8.8.3
The boi

Recognition, sub-datums, and write-inhibit holes (figure 11)

l46=452mm+ 0,2 mm
l47=49,2mm+ 0,2 mm

The centres of these holes lie on aline perpendicular to Reference Plane Y at a distance from Reference Plane X of
l4g=47,2mm+ 0,2 mm

8.8.3.1 Recognition Holes (figures 10 and 11)
There shall be four Recognition Holes numbered from 1 to 4 as shown in figure 10. Their positions and dimensions shall be

d; =25mm=0,1mm

l49=1,0mm=+ 0,1 mm
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lgg = 56,0 mm £ 0,3 mm
lg; =4,0mm=+ 0,1 mm
lso=1,0mm=+ 0,1 mm

l53 = 3,0 mm min.

All Recognition Holes shall have the cross-section shown in cross-section F-F in figure 11 for Recognition Hole No. 1.

One of the two cross-sections F-F shows a Recognition Hole closed by means of a plug, the other shows it with the plug

punched odt. These plugs shall withstand an applied Torce of 0,5 N max. without being punched Out.
Recognition Holes No. 1 and No. 2 shall be open. Recognition Holes No. 3 and No. 4 shall be closed.

Other com
annex K).

8.8.3.2 Write-inhibit Hole (figure 11)
The positign and dimensions of the Write-inhibit Hole shall be

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

bbinations of the states of the Recognition Holes No. 1, No. 2, No. 3 and No. 4 are reserved for other applicat|ons (see

d; =25mm=0,1mm
lgg=56,0 mm £ 0,3 mm

The Writefnhibit Hole shall have the cross-section shown in cross-section F-F in figure 11 for Recognition Hole No. 1. One of
the two crdss-sections F-F shows the hole closed by means of a plug, the othér{shows it with the hole punched out. These plugs

shall withs{and an applied force of 0,5 N max without being punched out,

The case njay have a movable element allowing the Write-inhibit Holeto be opened and closed. If present, this element shall be

such that t

moved by & force smaller than 0,5 N.

he state of Write-inhibit Hole is visible (see figure 3 astan example). Such an element shall be neither broken nor

Regardless of whether a plug or a movable element is used-to select the open and closed states of the Write-inhibit Hole, the

following dimensions from cross-section F-F shall define:the closed and open states, respectively.

8.8.3.3 Sub-datum holes (figure 11)
These holek are used to position the cartridge in the drive. Their position and dimensions shall be as follows.

l5,=1,0mm=0,1 mm

l53 = 3,0 mm min.

The hole sgen below the Write-inhibit'Hole in figure 11 shall have an elongated form and the same cross-section E-E &s shown

for the othgr hole.

lg, =455 mm+ 0,2 mm

+0,1 mm
lgs = 3,5mm
-0,0mm

+ 0,05 mm
lsg = 2,50 mm
- 0,00 mm

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

10

+ 0,05 mm
ds =2,50 mm
- 0,00 mm

dg = 1,0 mmmin.
ls7;=55mm+ 0,1 mm
lsg = 2,0 mm min.

lsg = 1,2 mmmin.
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The edge of both Sub-datum Holes shall have a chamfer of
0,2 mm+ 0,1 mm.

8.8.4 Datum holes (figure 11)

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

lgg =510 mm+ 0,1 mm

+0,05mm
lg; = 2,80 mm
-0,00 mm

+0,1 mm
lgp =3,5mm
-0,0mm

lgz = 3,0 mm min.

+ 0,05 mm
d, =2,80mm
- 0,00 mm

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

8.8.5 |Accessroom for tape guides (figure 11)

When the cartridge is inserted into the drive, tape guides in the drive pull dut the tape toward the heads of the drivel The shape
and dimensions of the access room provided by the cartridge for these tape guides shall be (see dso 8.8.7.5):

lg4 = 3,1 mm max.
lgs = 5,6 mm min.
lgg = 11,0 mm max.

+0,7 mm
lg7=7,0mm
-0,0mm

lgg = 6,7 mm min.
a=45°+1°
lgg = 47,9 mm min:

+/0,00 mm
l79 = 3,30 mm
- 0,15 mm

8.8.6 [Holesfor accessing the hubs (figure 11)

The lower half hastwo holes through which the spindles of the drive can access the hubs when the slider isin the open position.
The podltions and dimensions of these holes shall be

dg =9,0mm=0,1 mm
l;1 = 29,00 mm + 0,15 mm

l75=10,5mm+ 0,1 mm
l;3=30,0mm+ 0,1 mm
8.8.7 Internal structure of the lower half (figure 12)

In figure 12 the different elements of the inside of the lower half are shown. There shall be alocking mechanism for the hubs to
prevent them from rotating when the lid is in the closed position. The design of this locking mechanism is not specified by this
International Standard, thus it is not shown in figure 12. Locking and unlocking of the hubs shall depend upon the position of
thelid as specified in 8.13.
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8.8.7.1 Diameter of the wound tape
The diameter of the tape, wound on a hub at atape tension of 0,07 N < 0,02 N, shall be
dg = 37,3 mm max.
8.8.7.2 Tapewind
The magnetic surface of the tape shall face outwards.
8.8.7.3 Tapemotion
The forward direction of tape motion is from the left side of the cartridge to its right side (see figures 1 and 2).

8.8.7.4 Guideposts

The tape shpall pass around two guide posts in the cartridge, the axes of which are perpendicular to Referenge’Plane Z pnd pass
through the centres of the Datum Holes. The positions and dimensions of these guide posts shall be

— their ppsitions are determined by those of the centres of the Datum Holes,

— their cfoss-section shall be circular with aradius

r,=30mm=0,1mm

over an angle of 180° in clockwise sense starting at angle

p=45°+1°

— their cfoss-section over the other half of 180° is not specified by this International Standard.

8.8.7.5 Pqsition of thetapein the case (figure 12 view A)

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

l24 = 1,4 mmmin.

l75 = 6,4 mm max.

The positign of the tape centrelineis

l76= 3,90 mm = 0,35 mm

The height|of the access room specified in 8.8,5 for the tape guides shall be

+0,6 mm
l,7=8,0mm
£0,0mm

8.8.7.6 Tgpe path zone

When the gartridge is insertedinto the drive, the tape is pulled outside the case by tape guides as mentioned above. It i$ then no
longer in cpntact with the'guide posts. The tape path zone of the case is the zone in which the tape must be able to move freely.
This zone ifs defined by

lzg =55 mm+ 0,1 mm

l.g=56,5mm+ 0,3 mm

lgg=8,0mm=+ 0,2 mm

8.8.8 Light path (figure 12)

As specified in 8.7 there is alower window in the right and left sides of the case through which light having passed through the
tape can pass and fall onto a detector of the drive. In order to ensure that the corresponding light path is not obstructed by inner
elements of the case, its configuration in this zone shall be as follows.

The position and dimensions of the lower window are specified by |35 and |5, (see figure 9). The dimensions
lg; = 1,5 mm max.
lgo = 5,0 mm min.

ensure that no elements of the case obstruct the light path.
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8.8.9 Support Areas (figure 13)

When the cartridge is inserted into the drive and held in position by forces perpendicular to Reference Plane Z acting on the
Holding Areas (see 8.4), it shall be supported by three Support Areas A', B', C' on its bottom side, shown shaded in figure 13.
The position and dimensions of these areas shall be as follows.

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

— AreaC shal be defined by

— lgz#1,0mm=+0,1 mm
— lg4¥49,0mm= 0,3 mm

8.8.10 [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
Referenge Plane Z. Their position and dimensions shall be

— Datphm Area A shall be centred on the intersection of Reference Planes X, Y and Z, itsinger diameter shall be d, (see 8.8.4
and(figure 11), its outer diameter shall be

dig=50mm=0,1 mm

— Datbm Area B shall be centred on the intersection of Reference Planes X and-Z at a distance |, (see 8.8.4 andl figure 11)
from the centre of Datum Area A. Itsinner dimensions shall be lg, and 15, its outer diameter shall be d, .

— Datpm 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 diamgter shall be d,,

8.8.11 |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 DatumAtea B within 0,1 mm.

Support)Area C' shall be parallel to Reference Plane Z within 0,1 mm. It shall be at adistance
lg7 = 1,10 mm + 0,05 mm

from Reference Plane Z.

8.9 Hubs (figures 15-and 16)
The dimensions of the hubsishall be

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

+0,0 mm
dy, =8,8mm
-0, mm

d;3=15,00 mm + 0,05 mm
p =60°+1°
y =45°+1°

+0,1 mm

lgg =2,5mm
-0,0mm

+ 0,20 mm
lgg = 2,60 mm
- 0,00 mm
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The two cylindrical surfaces with diameters d;, and d,5 shall be co-axial within 0,05 mm.
The torque necessary to rotate the hub with a partialy or fully wound tape shall be 0,000 2 N-m max.

8.10 Attachment of leader and trailer tapes

The method of attachment of the leader and trailer tapes to the hubs shall be such that when subjected to a force of 5N max.
they will not become detached from the hubs.

The interfgce between the hubs and the spindles, shown in figure 17 in cross-section, is specified in terms of-the fpllowing
relationships:

1,0mm = (dy5-dyy) = 1,2mm

lg1 -lgg = 1,3 mm max.

T~

Note - It is expected that the top of the drive spindle will not penetrate within the hub beyond a distance | 4 = 7,65 mm max. above Reference Plane

8.12 Opening of thelid (figure 18)
When the I|d is opened its lower front edge moves along an arc of acircle with radius

rg=9,6 mm=+ 0,2 mm

The centrelof rotation is defined by |,; and |,,. The end position of thelid, i.evhen it isfully open, is defined by
lgp = 10,9 mm + 0,2 mm

lgz3=0,3mm+ 0,1 mm

lgg = 6,3 mm+ 0,2 mm

Theforce i required to open the lid shall not exceed 1,2 N. Itghall be applied at a distance

lgs = 5,0 mm+ 0,1 mm

measured garallel to Reference Plane Z from the centre of rotation of radius rg (see also annex L).

8.13 Re¢lease of the hub locking mechanism (figures 19 and 20)

As mentioned in 8.8.7 the design of the leeking mechanism for the hubs is not specified by this International Standardl, except
that it shall[be connected to the lid so thiet, the hubs are locked or unlocked as a function of the angular position of the ligl.

When the Ijd rotates from the closed to the open position (clockwise as seen in figures 19 and 20) the hubs shall remain locked
aslong as the lid has not reached\the position defined by:

lgg = 7,0 mim

lg7 =7,5'mMm+ 0,2 mm

as shown in figure19:

The hubs shall’be completely released as soon as the lid has reached the position defined by:

Tog — 10,3 MM
lgg = 6,6 mm+ 0,2 mm

as shown in figure 20.

8.14 Label areas(figures21 and 22)

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

l100 = 5,2 mmmin.

l101 = 39,4 mm max.
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l102 = 8,8 mm max.

re =0,5mmmin.

8.15 Requirement for autoloaders (figures 13, 14, 23 and 24)

To alow use with autoloaders, the channel from the Z Datum to the Ig; dimension shall be clear. Within this channel, the

dimensions of the corners and edges shown in figure 23 shall be

lg7 =1,10 mm+ 0,05 mm

r; = 0,3 mm max. or 0,3 mm max. chamfer

0= 6° max.

On the gdes of the cartridge, the height of the handling area above the dlider recess as shown in figure 23-shall be
l103= 54 mm= 0,5 mm

On the hottom of the cartridge, the slider bowdown as shown in figure 24 shall be

l104 = 0,6 mm max.

The dider shall have cut outs as shown in figure 13 defined by

l105 = 1,O0mmmin

l106 = 1,Ommmin

©ISO/IEC 2000 - All rights reserved
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A

30 ;
T
I33
,4» 47
I35
-
98-0108-A

Figure9 - Left side, lid open
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Section C-C

Figure 10 - Bottom side, lid closed
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Figure 12 - Inside view of the lower half

22 ©ISO/IEC 2000 - All rights reserved


https://standardsiso.com/api/?name=b7dc967108eff942c98ab630cd28df72

| SO/IEC 17462:2000 (E)

—» 1105

____________________________________________ e

©ISO/IEC 2000 - All rights reserved

& |
95-0074-A

Figure 14 - Left side, lid open
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95-0075-A

Figure 15 - Top view of hub
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Figure 16 - Sideview of a hub with partial cross-section
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Drive spindle
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95-0077-A

Figure 17 - Interface with the drive spindle
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95-0078-A

Figure 18 - Lid in completely‘open position
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Figure 19 - Extreme position of the Figure 20 - Minimum position of thelid
lid for which the hubs for which the hubsare
are till locked completely unlocked
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Figure 22 — Rear side, label area
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Figure 23 - Bottom side, both corners
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Figure 24 - Front side, slider down
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Section 3 - Requirementsfor the unrecorded tape

9 Mechanical, physical and dimensional characteristics of the tape
9.1 Materials

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

There shall be a leader tape between the take-up hub and PBOT. There shall be a trailer tape between PEOT and the supply
hub. The leader and trailer tapes shall consist of a tranducent length of the same or equivalent base material without the
ferromagnétic coating and the back coating.

The leader [and trailer tapes shall each be attached to the magnetic tape by means of alength of splicing tape which extgnds over
each such joint. The splicing tape shall consist of polyethylene terephthalate (or equivalent), coated on ong-side with an acrylic
(or equivalpnt) adhesive material.

9.2  Tapelength

9.2.1 Lgngth of magnetic tape

The lengthlof tape between PBOT and PEOT shall bein the range 10 m to 155 m.

9.22 Langth of leader and trailer tapes
The length{ of the leader and trailer tapes shall be 60 mm £ 5 mm. The joints between the leader and trailer tapeq and the
magnetic tape shall be perpendicular to the Tape Reference Edge within 10°.
9.2.3 Lagngth of splicing tapes

The splicirjg tapes shall extend for a distance of not less than 6,0 mm ‘and not more than 7,0 mm over the leader and trailer
tapes. Theif extents over the magnetic tape shall be not less than 4,0.mavand not more than 10,0 mm.
9.3  Tapewidth

9.3.1 Wijdth of magnetic tape

The width pf the magnetic tape shall be

3,800 mm(+ 0,005 mm

The width ghall be measured across the tape from-edge to edge when the tape is under a tension of 0,20 N max + 0,01|N and is
lying flat bptween glass dlides.

9.3.2 W,|dth of leader and trailer tapes
The width pf the leader and trailer tapesshall be

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

The width ghall be measured across the tape from edge to edge when the tape is under atension of 0,10 N + 0,01 N and is lying
flat between glass dides.

9.3.3 W,|dthand position of splicing tape

The width pf-the splicing tape and its position across the width of the leader, trailer and magnetic tapes shall be such that the
bottom edge of the splicing tape shall be no more than 0,60 mm from the bottom edges of the other tapes and the top edge of
the splicing tape shall be no more than 0,60 mm from their top edges. Neither edge of the splicing tape shall extend beyond the
edges of the leader, trailer and magnetic tapes.

9.34 Edgeweave

The deviation of the Tape Reference Edge from the calculated edge position over a sample length of 50 mm shall be not more
than 3,5 um.

Procedure
a) Place a450 mm sample under atension of 0,050 N + 0,005 N.

b) Using a calibrated edge position sensor (see figure 25), with an accuracy of 0,5 um or better, take measurements at
0,25 mm intervals along 250 mm of the Tape Reference Edge of the sample.

28 ©ISO/IEC 2000 - All rights reserved


https://standardsiso.com/api/?name=b7dc967108eff942c98ab630cd28df72

| SO/I EC 17462:2000 (E)

¢) Using the edge position data for the first length of 50 mm, calculate the length’s edge position using linear regression
analysis (see figure 26).

d) Determine the maximum deviation of the edge measurements within that length from the calculated edge position (see

figure 26).

€) Movethe start position for the calculation of the next 50 mm length by an interval of 0,25 mm.

f) Repeat stepsc), d) and e) for successive 50 mm lengths along 250 mm of the Tape Reference Edge.
g) ThE'Cdg’C"WCﬁVC‘i’S‘ﬂ‘Ie'ﬂVU age of the-86+vatuesfrom step d)

Edge position sensor

~—|

—>
Tape Flanged guide
__J P
“— 250 mm —W
v
0,050 N 0,050 N
98-0101-A
Figure 25 - M easurement of edge weave
Tape Reference Edge

—

-l
bl

98-0102-A

9.4 Discontinuities

. —\ . /\, AN e
Maximum \/ \/ \./ \/
deviation
Calculated
~—_ ed gc
position

50 mm

Figure 26 - Edge weave

Between PBOT and PEOT there shall be no discontinuities in the magnetic tape such as those produced by tape splicing or

perforations.
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9.5
951

Tapethickness
Thickness of magnetic tape

The thickness of the magnetic tape at any point shall be

9.5.2

+0,0 um
5,9 um
-0,6 um

Tl"ir\l nace of laadar and trallar tana
reHESS-Breaae—aRatare—tape

The thickness of the leader and trailer tapes at any point shall be between 11 pmand 17 um.

9.5.3

THhickness of splicing tape

The thickness of the splicing tape at any point shall be 27 um max.

9.6

Lgngitudinal curvature

The radius|of curvature of the edge of the tape shall be 33 m min.

Procedurg

Allow a1,

1,0 m chorgl. The deviation shall not be greater than 3,8 mm. This deviation corresponds to the minimum radius of cur
33 mif mepsured over an arc of acircle.

9.7

Cupping

The departpre across the width of tape from aflat surface shall not exceed 0,5 mm.

Procedursg

Cutal0 rIxi 0,1 mlength of tape. Condition it for a minimum of 3'hin the test environment by hanging it so that both

are freely

posed to the test environment. From the centre portion of the conditioned tape cut a test piece of 25 mr

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.
cylinder stpnding on an optical comparator measure the-eupping by aligning the edges of the test piece to the ref
determining the distance from the aligned edges to the corresponding surface of the test piece at its centre.

9.8

Coating adhesion

The force nequired to peel any part of the coating from the tape base materia shall not be less than 0,05 N.

Procedur g (see figure 27):

Take atest|piece of the tape approximately 380 mm long and scribe a line through the recording coating across the wid
tape 125 npm from one end. Using a’double-sided pressure sensitive tape, attach the full width of the test piece to 3
metal platg, with the recording-stirface facing the plate, as shown in the figure below. Fold the test piece over 180°, &
metal platgland the free end©fthe test piece to the jaws of a universal testing machine and set the speed of the jaw seps
254 mm pér min. Note_the-force at which any part of the coating first separates from the base materia. If this is
0,05 N, theg tape has failed the test. If the test piece peels away from the double-sided pressure sensitive tape before
exceeds 0,05 N, an-alternative type of double-sided pressure sensitive tape shall be used. If the back surface of th
coated, repeat the procedure for the back coating

30

D m length of tape to unroll and assume its natural curvature on a flat smooth susface. Measure the deviation from a

ature of

surfaces
N length.
With the
icle and

th of the
L smooth
ftach the
ration to
ess than
he force
b tape is

Recording surface Scribed line

\ !

<+— |

A .

I R /I_
T

—— 125 mm —» Pressure-sensitive tape

93-0120-A

Figure 27 - M easurement of coating adhesion
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L ayer-to-layer adhesion
shall be no tendency for the test piece to stick or for the coating to peel.

Procedure:

Attach one end of atest piece of magnetic tape of length 1,0 m to the surface of a glass tube of diameter 36 mm.

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

Store the wound test piece in atemperature of 45 °C + 3 °C and arelative humidity of 80 % for 4 h.

Store fof a further 24 hin the Testing Environment.

Apply
9.10

Measurgments shall be made in accordance with 1SO 527-1. The length of the magnetic tape test piece shall be 2(

length

elongatipn for all tensile tests shall be 100 mm/min - ISO 527-1, Rate D.

9.10.1

The bregking strength of the magnetic tape shall be 5,0 N min.

The bregking strengths of the leader and trailer tapes shall each be 5,0 N min.
The bregking strength of the splice shall be 5,0 N min.

Procedyre:

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

9.10.2
Theyi
Theyi
9.11

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

Procedyre:

Measurg the original length of atest piece of approximately 1,0 m with an applied tensile force of less than 0,05 N.
For 3 minutes, apply an additionalforce of 0,8 N.

Removd the additional force-and’measure the length of the test piece after afurther 3 min.

9.12

The fleural rigidity.ofthe tape in the longitudinal direction shall be between 0,000 4 N-mm? and 0,001 0 N-mm?.

For the|base material, the Young's modulus in the transverse direction shall be greater than or equa to the
longitudi nal.direction.

Procedure:

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

Tensile strength

gf the leader tape test piece shall be 50 mm. The length of the trailer tape test piece shall be 50 mm.

Breaking strength

Yield strength
eIE strength is the force required to produce a 3 % elongation of the tape.

eld strength shall be 3,5 N min.
Residual elongation

Flexural rigidity

0 mm. The
he rate of

dlue in the

Clamp a 180 mm test piece in a universal testing machine, allowing a 100 mm separation between the machine jaws. Set the
jaw separation speed at 5 mm per minute. Plot force against distance. Calculate the flexural rigidity using the slope of the curve
between 0,5 N and 1,5 N. The calculationiis:

o ST _wr®
oL/L 12

Flexura Rigidity = El

where:

oF change in force in newtons

T measured thickness in millimetres
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W measured width in millimetres
oL/L  changein sample length between the jaws divided by the original length between the jaws
E Y oung's modulus of the magnetic tape in newtons per square millimetre

9.13 Electrical resistance of coated surfaces

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

105 Q to 5 x 108 Q for non-back coated tape
10° Q to 5x 1012 Q for back-coated tape

The electrigal resistance of the back-coating, if present, measured on any square area of tape, shall be less than
9x 108 Q.
Procedur g (seefigure 28):

Condition ja test piece of tape in the Test Environment for 24 h. Position the test piece over two 24-carat gold-plated
semicircular electrodes having aradiusr = 10 mm and afinish of at least N4 (see 1SO 1302), 80'that the recording surfaceisin
contact with each electrode. The electrodes shall be placed parallel to the ground and parall€ to each other and at a disfanced =
3,81 mm bgtween their centres. Apply aforce F of 0,25 N to each end of the test piece. Apply ad.c. voltage of 100V £ 10V
across the ¢lectrodes and measure the resulting current flow. From this value determine'the electrical resistance.

Repeat for ptotal of five positions along the test piece and average the five resistance readings.
For back-cpated tape repeat the procedure with the back-coating in contact with the electrodes.

A
A

; '
Figure 28 - M easurement of electrical resistance
When moynting the test_piece ensure that no conducting paths exist between the electrodes except that through the coating
under test.
Note - Particllar attention should be given to keeping surfaces clean.
9.14 Albrasivity

Tape abrasivity is the tendency of the magnetic coating to wear the tape transport. When measured according to annex H, the
depth of the wear pattern on the wear bar shall be 12 um max. after 2 passes using new tape.

9.15 Light transmittance of the tape
The light transmittance of the magnetic tape shall be 5 % max.

The light transmittance of the leader and trailer tapes shall be 60 % min.

The method for measuring light transmittance is given in annex B.
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9.16 Media Recognition System (MRYS)

A pattern of alternating clear and opague stripes shall exist along the entire length of the splicing tape at PBOT. Each stripe
shall extend across the entire width of the splicing tape (see figure 29). The splicing tape at PEOT may be clear or consist of the
pattern of alternating stripes.

The boundaries between adjacent stripes shall be perpendicular to the Tape Reference Edge to within 10°. The length of each
opague stripe and of each clear stripe, measured parallel to the Tape Reference Edge, shall be 1,50 mm + 0,20 mm, including
the effects of any deviation from parallelism between such boundaries.

It is notf required that either end of the splicing tape coincide with any particular point along the length of either an opaque
stripe orfa clear stripe. It is not required that the joint between leader and magnetic tape coincide with any particular [point along
the length of either an opaque stripe or a clear stripe.

The light transmittance through the combination of the opague stripes and the leader tape shal be 5 % max. The light
transmittance through the combination of the clear stripes and the leader tape shall be 60 % min.

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

Opaqué, stripe

1,50 mm H0,20 mm 1,50 mm 50,20 mm Clear stripe
Leader tape
Magnetic tape\
4 X
/"
xO \
Splicing tape 90° H10°
Tape Reference Eqlige
00,0 mm 01,0 mm
10;0'mm 6,0 mm
06,0 mm P 00,0 mm -

95-0084-A

Figure 29 - Splicing tape at PBOT

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

calibrated to the M aster Standard Reference Tape and the tape under teﬂ on the same eqm pment
The following conditions shall apply to the testing of al magnetic recording characteristics, unless otherwise stated.

tape condition : a.c. erased to alevel of lessthan 0,1 % of the Average Signal Amplitude at
2999,9 ftpmm
head/tape interface :set up and conditioned to nullify the effects of differences in thickness and

flexura rigidity between tapes which meet the requirements of this International
Standard and those of other International Standards, e.g. ISO/IEC 12247 for DDS,
ISO/IEC 13923 for DDS-2 and ISO/IEC 15521 for DDS-3. This may be achieved,
for example, by running for a sufficient time with media that meets the
requirements of clause 9 of this International Standard.
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+ 0,01 mm
diameter of scanner : 30,00 mm
- 0,00 mm
rotational speed of scanner :4251,7 rpm £ 0,4 rpm
tape speed : 17,33 mm/s £ 0,05 mm/s
tape tension 0,07 N £ 0,02 N, measured at the input to the scanner
test tracks . positive azimuth; the gaps in the heads shall make an angle of
20° 00" = 12" with the axis of the scanner
wrjte gap length 10,25 um £ 0,03 um
read gap length 0,20 um £ 0,05 um
regording current : Test Recording Current
regording waveform . square wave
read track width :5umto 15 um
wijte track width : equal to, or greater than, the read track widtltbut 24 um max.
read head height setting : during a read-while-write pass, al of the read head track shall be w|

boundaries of the written track

read output level : taken at the appropriate fundamental’frequency only
10.1 Optimum Recording Field
The Optimbim Recording Field shall be between 89 % and 112 % of the’Reference Recording Field.

Traceahility to the Reference Recording Field is provided by the Calibration factor supplied with each Secondary
Reference T ape.

10.2 Signal Amplitude

The Averagie Signal Amplitude at the physical recording-density of 4 499,8 ftpmm shall be between 89 % and 142 % o
the Master [Standard Reference Tape.

e Signal Amplitude at the physical recording density of 1 499,9 ftpmm shall be between 89 % and 142 % o

The ratio gf the Average Signal Amplitude at the physical recording density of 4 499,8 ftpmm to that at the physical r
density of 1 499,9 ftpmm,shall be between 84 % and 119 % of the same ratio for the Master Standard Reference Tape.

Traceahility to the reselution for the Master Standard Reference Tape is provided by the calibration factors supplied v
Secondary [Standard Reference Tape.

thin the

Standard

[ that for

[ that for

h factors

bcording

ith each

104 Oyeérwrite

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

a higher

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

each Secondary Standard Reference Tape.

Procedure

First, ac. erase the tape. Record at the physical density of 1 499,9 ftpmm and measure the Average Signal Amplitude.

Overwrite at the physical recording density of 5 999,7 ftpmm and measure the Average Signal Amplitude of the
1 499,9 ftpmm signal. Repeat for the Secondary Standard Reference Tape.

residual
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Requirement
Theratio
Residual Average Signal Amplitude at 1 499,9 ftpmm after overwriting

Average Signal Amplitude of the original recording at 1 499,9 ftpmm
shall be lessthan 119 % of the sameratio for the Master Standard Reference Tape.
105 [Easeof-erasure
When aftape has been recorded at 1 499,9 ftpmm with the Test Recording Current and then passed through~a-liongitudinal
steady gasing field of 290 000 A/m, any remaining signal shall not exceed 3 % of the Standard Reference-Amplitlide for that

density.|The erasing field shall be reasonably uniform, for example, the field in the middle of a solenaid..This reasurement
shall bejmade with a band pass filter passing at least the first three harmonics.

10.6 [Tape quality
10.6.1 ’I‘Missing pulses

A missig pulseisaloss of read signal amplitude. A missing pulse exists when the base-to:peak read signal is 50 %, or less, of
half the Average Signal Amplitude for the recording density of 2 999,9 ftpmm on the same-tape.

10.6.2 [Missing pulse zone

A missimg pulse zone shall commence with a missing pulse and end when 5 cofsecutive flux transitions, which are pot missing
pulses, have been detected or when a length of 0,277 mm of track has been measured. If a missing pulse continues for a
distancg exceeding 0,277 mm, a further missing pulse zone shall resullt.

A missimg pulse zone does not continue from one track to the next.

The missing pulse zone rate shall be less than one in 1,4 x 10° flux.transitions and applies to both positive and negat|ve azimuth
tracks.

10.7 |Signal-to-Noise Ratio (SNR) characteristic

The Sighal-to-Noise Ratio is the average rms read sighal’ amplitude divided by the average integrated rms noise amplitude, and
expressdd in decibels.

Average rms read signal amplitude

SNR =201log dB
Average integrated rmsqoise amplitude

Requirgment

The SNR for the tape under test\(SNR;,,o) shall be better than -2 dB relative to the SNR for the Master Standard| Reference
Tape (SNRy;srT) When meastired accorati) ng to the procedure defined in annex C.

Traceab)lity to the SNRy,sg7 is provided by the calibration factor supplied with each Secondary Standard Reference Tape.

Section 4 - Requirementsfor an interchanged tape
11 Format

111 'ceneral
The smallest collection of data supported by the format is a record. A record is the smallest distinct set of data bytes supplied,
e.g. from a host, for processing and recording by a tape drive system, and the smallest distinct set of data to be read from tape,

reprocessed and made available, e.g. to a host, by a tape drive system. Two types of record are supported, namely Processed
Records and Unprocessed Records.

A recorded tape shall contain Unprocessed Records or Processed Records or both. It may also contain Separator Marks.
Processed Records are contained within logical objects which are referred to, by this International Standard, as Entities.
Separator Marks may be used by the host to indicate the logical separation(s) of the data within a structuring scheme.

Entities, Unprocessed Records and Separator Marks are collected into groups. An index within each group describes that
group's contents. A series of transformations, namely randomizing, interleaving, blocking, the generation and inclusion of two
Reed-Solomon error correcting codes, and the trandlation of bytes to Channel Bits, is applied to each group prior to recording.
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A third Reed-Solomon error correcting code may be applied to the group; in this case, the resulting bytes are transformed and
recorded in aframe that follows the group on the tape.

Each group is recorded on a set of tracks. The part of each track in which the user data, Separator Marks and associated
information are recorded is called the Main Data Zone of the track. Information about the contents of the group, the location of
the track(s) and the contents of the track(s) is recorded in the headers of the fragments which are included in the Main Data
Zone.

In the followi ng descrlptmn aII operatlons on the data rece|ved from the host computer |ncl udl ng the use of error detecting and
correcting €6 A F g ap etayoty itself is
described. —Iowever because of the mherent characterlstlcs of thisformat, where requi red advance referenc& to the\tape layout
will aso bg made in the course of the description of the operations on the data.

11.2 Basic Groups

The data tq be recorded shall be grouped in Basic Groups of 384 296 bytes. Each Basic Group shall be identified by g running
number allpcated consecutively starting with zero. In each Basic Group the bytes are identified by arunning number ffom 1 to
384 296.

The structyre of Basic Group No. 0 is not specified by this International Standard. The data for'this group is generated by the
tape systenp (see annex O). It isrecorded as the Vendor Group (see 16.5.1).

Data and Separator Marks received from the host computer shall be grouped in the Basic'Groups following Basic Gropp No. 0
starting with Basic Group No. 1. These Basic Groups shall be structured as follows.
Note - In this|International Standard, there are two types of Separator Marks which are referred 1@ 'as,Separator 1 and Separator 2. Some other star|dards, e.g.

those which gefine an interface between a tape drive and a host computer, use the terms "file mark" and "set mark” to denote Separator Marks. It|is strongly
recommendeq that Separator 1 be equated to file mark and Separator 2 be equated to set mark:

Byt¢No. ——— {123,... 384261 |« 384262 | |
' . 384206 > |
Entities and/or Block Group
Unprocessed ——+> <« Access Informatiop
Records Table Table
! <35 bytes—
384 296 bytes >

Figure 30 - Structure of a Basic Group

Data, which comprises Entities and/or Unprocessed Records, shall progress into the Basic Group from left to right (sge figure
30). At thd same time apart of the Basic Group, called the Block Access Table (BAT), shall progress from right to |eft. The
Group Infgrmation Table (GIT) shall occupy the last 35 bytes of the Basic Group.
11.2.1 Enjtity,

11.2.1.1 Content

An Entity shall comprise an Entity header and a Processed Record Sequence. The Entity header shall be 8 bytes in length and
shall precede the Processed Record Sequence.

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

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

In the case where an Entity spans Basic Groups, the parts thereof, within each Basic Group, are known as partial Entities. A
partial Entity is either a Start part, a Middle part or a Last part of the whole Entity - see 11.2.3.1.2, 11.2.3.1.3, 11.2.3.1.4.
Within a spanned Entity, there shall be at most one Processed Record in the total set of partial Entities which are the middle
part(s) (if any) and last part of that Entity, i.e. there may be a part or al of one Processed Record in that set.
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The Processed Record Sequence within an Entity may also include Processed Records other than those containing data for
interchange. In such a case, al of the Processed Records which do not contain data for interchange shall be located after the last
Processed Record which does contain data for interchange. When reading such an Entity, the receiving system shall skip over
those Processed Records which do not contain data for interchange. The number of such Processed Records need not be an
integer. This condition may arise, for example, as a result of an overwrite operation starting within a previously-recorded
Processed Record Seguence.

11.2.1.2
An Enti

Access Points

Y shall contain zero or one Access Point 1f present, it shall he located at the start of the first Processed Record in the

Entity. T
An Acc
entities.

There ni

"he presence of an Access Point shall be indicated by a non-0 value of Byte No. 3 of the Entity header (5¢
bss Point shall be relevant to processed data in that Entity; it may also be relevant to processed data-in

ay be an Access Point in any entire Entity or Start part of Entity. If there is one, or more,entire entitieq

Group, there shall be an Access Point in the first entire Entity. If there are no entire entities in a Basi¢c, Group, but the

part of E
There &

ntity in that Basic Group, the Start part of Entity shall contain an Access Point.
all be an Access Point at the start of the first Processed Record of the first Entity following

— LB
— a

DT,
arator Mark,

— an Wnprocessed Record ,
— achange of agorithm,
— an Entity including also Processed Records other than those containingdata for interchange.

11.2.1.3 Entity header

Byte Nd. 1 isthe first byte in the header, and Byte No. 8 is the last/byte in the header, i.e. is adjacent to the Proces
Sequende. Within a byte, bit 1 shall be the lowest-numbered bit @nd shall be the least significant, and bit 8 shall be

number

Byte Nd.

Byte Nd.
Byte Nd.

BytesN
processi
shall be

Bytes N

bit and shall be the most significant. The Entity header shall have the following layout:
1 bits 1 to 4 shall be set to 1000, specifying that the length in bytes of the Entity header is 8.
bits 5 to 8 shall be set to ZERO.
2 all bits shall be set to ZERO.
3 shall specify in binary notatien!

— either the value O, indicating that there is no Access Point within the Entity, or

— any other valug, jndicating that there is an Access Point within the Entity, and specifying the i
the registered- algorithm according to ISO/IEC 11576. This format supports only thosg
agorithmswhich have an identifier in the range 2 to 254. The value 255 indicates that the alg
is not'registered.

D. 4t0 6 shal<specify in binary notation the length in bytes of the Unprocessed Record which was tran
ng into thefirst Processed Record of the Entity (see 11.2.1.1, 2nd paragraph). This length shall not equal 0.
the most significant, Byte No. 6 shall be the least significant.

£ 11.2.1.3).
subsequent

in a Basic
reis a Start

sed Record
he highest-

dentifier of
registered
brithm used

sformed by
Byte No. 4

interchal

nge) This number shall not equal 0. Byte No. 7 shall be the most significant byte.

0. Zand 8 shall specify in binary notation the number of Processed Records in the Entity which contTin data for

1122

Group Information Table

The Group Information Table shall have the following layout.
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Table 1 - Group Information Table

Byte Lengthin Name of thefield
positions bytes

384 296
to 3 Group Number of the previous Separator 2
384 294
284 293
to 3 Count of Separator 2s
384 291
384 290
to 3 Group Number of the previous Separator 1
384 288
384 287
to 3 Count of Separator 1s
384 285
384 284
to 3 Group Number of the previous record
384 282
384 281
to 3 Count of recordsin the cdrrent Basic Group
384 279
384 278
and 3 Separator 2 count
384 276
384 275
to 4 Separator’1 count
384 272
384 271
to 4 Record count
384 268
384 267
to 3 Block Access Table count
384 265
384 264
to 3 Group Number
384 262

Within each field of table 3 the most significant byte shall be in the lowest numbered byte position and the least signifi¢ant byte
shall be in the highest numbered byte position.

11.2.2.1 Qroup fiumber of the previous Separator 2 field
This field ghall, be a 3-byte field. It shall specify in binary notation the running number of the previous Basic Group which
contains thi TtHermrS >- B i ot ‘ 5

11.2.2.2 Count of Separator 2sfield

This field shall be a 3-byte field. It shall specify in binary notation the number of Separator 2s written in the current Basic
Group.

11.2.2.3 Group number of the previous Separator 1 field

This field shall be a 3-byte field. It shall specify in binary notation the running number 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.

11.2.2.4 Count of Separator 1sfield

This field shall be a 3-byte field. It shall specify in binary notation the number of Separator 1s written in the current Basic
Group.
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11.2.2.5 Group number of the previousrecord field

Thisfield shall be a 3-byte field. It shall specify in binary notation the running number of the highest-numbered previous Basic
Group in which a Separator Mark, an Access Point or the beginning of an Unprocessed Record occurred. If no such Basic
Group exists, thisfield shall be set to al ZEROs.

11.2.2.6 Count of recordsin the current Basic Group field
Thisfield shall be a 3-byte field. It shall specify in binary notation the sum of the following:

— the number of Separator Mark entriesin the BAT (see 11.2.3) of the current Basic Group

— thehumber of Total Count of Unprocessed Record entriesin the BAT of the current Basic Group,
— the humber of entire Unprocessed Record entriesin the BAT of the current Basic Group,

— thejsum of the numbers in Bytes No. 7 and No. 8 of the Entity headers of al entities for which there is an entire Entity
entrly in the BAT of the current Basic Group,

— thelalue which is 1 less than the number in Bytes No. 7 and No. 8 of the Entity header ¢f the Entity for whigh there is a
star] part of Entity entry in the BAT of the current Basic Group, if such an entry exists,

— thehumber of Total Count of Entity entriesin the BAT of the current Basic Group:

11.2.2.7| Separator 2 count field
This figd shall be a 3-byte field. It shall specify in binary notation the nufmber of Separator 2s written since[the LBOT
including those in the current Basic Group.
11.2.2.8 Separator 1 count field

This figd shall be a 4-byte field. It shall specify in binary notation the number of Separator 1s written since|[the LBOT
including those in the current Basic Group.
11.2.2.9| Record count field

Thisfield shall be a 4-byte field. It shall specify in binary.notation the sum of the numbers in the Count of records in{the current
Basic Gfoup fields of the GITs of all Basic Groups since)LBOT, up to and including the current Basic Group.
11.2.2.1D Block Access Table count field

Thisfield shall be a 3-byte field. It shall specify in binary notation the number of entriesin the Block Access Table.

11.2.2.11 Group Number field
Thisfield shall be a 3-byte field. It shall_specify in binary notation the running number of the current Basic Group.

11.2.3 |Block Access Table (BAT)

The BAIT shall contain one ‘or-more entries for each Entity, Unprocessed Record and Separator Mark of the Basic Group.
Entitiespnd UnprocessedRecords not entirely contained in the Basic Group shall aso be identified by one or more gntries. The
first entfy shall be writtensimmediately before the Group Information Table, in byte positions 384 258 to 384 261.|Each entry
shall befa 4-byte fieldystructured as shown in figure 31. The 1st byte shall be in the lowest-numbered byte position jand the 4th
byte shgl be in thehighest-numbered byte position.

Entry of the Block Access Table
I:lag B\]lfn Count
1st byte 2nd byte 3rd byte 4th byte
b8 b7 b6 | b5 | b4 | b3 | b2 | bl (MSB) (LSB)

Figure 31 - Block Access Table
Depending on the setting of the Flag Byte, the 3-byte Count field shall expressin binary notation a number not greater than 224-

1 as specified below. This International Standard specifies twelve settings of the Flag Byte. Other settings are prohibited by this
International Standard.
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11.2.3.1 Block Access Table entries, setting of the Flag Bytes
11.2.3.1.1  0111XO011: Entire Entity

This entry relates to an Entity and shall specify that the Entity starts and ends in the current Basic Group. The count field shall
specify the number of bytesin the Entity.

11.2.3.1.2 0101X010: Start part of Entity

This entry relates to an Entity and shall specify that the Entity starts in the current Basic Group and ends in a subsequent Basic
Group. The count field shall specify the number of bytesin the partial Entity which isin the current Basic Group.
11.2.3.1.3| 0101X000: Middle part of Entity

This entry [elates to an Entity and shall specify that the Entity startsin a previous Basic Group and ends in a subsequent Basic
Group. The count field shall specify the number of bytesin the partial Entity which isin the current Basic Graup:
11.2.3.1.4| 0111X000: Last part of Entity

This entry yelates to an Entity and shall specify that the Entity starts in a previous Basic Group and‘ends in the current Basic
Group. The count field shall specify the number of bytes in the partial Entity which isin the current Basic Group. This entry
shall be immediately followed in the BAT of the current Basic Group by an entry for Total Count.of Entity.
11.2.3.1.5] 0001X001: Total Count of Entity

This entry [relates to the same Entity as that of the immediately preceding entry for Yast part of Entity. The count figld shall
specify theltotal number of bytesin the Entity.
11.2.3.1.6 | 0110X011: Entire Unprocessed Record
This entry felates to an Unprocessed Record and 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.
11.2.3.1.7| 0100X010: Start part of Unprocessed Record

This entry felates to an Unprocessed Record and shall specify that the record starts in the current Basic Group and gnds in a
subsequent| Basic Group. The count field shall specify the number of bytes in that part of the record which is in th¢ current
Basic Groyp.
11.2.3.1.8| 0100X000: Middle part of Unprocessed Record
This entry [relates to an Unprocessed Record and-shall specify that the record starts in a previous Basic Group and gnds in a
subsequent| Basic Group. The count field shall specify the number of bytes in that part of the record which is in th¢ current
Basic Groyp.
11.2.3.1.9| 0110X000: Last part of Unprocessed Record

This entry felates to an Unprocessed Record and shall specify that the record starts in a previous Basic Group and enfls in the
current Bagic Group. The count.figdd shall specify the number of bytesin that part of the record which is in the currgnt Basic
Group.

11.2.3.1.10 0000X001 “Foetal Count of Unprocessed Record
Thisentry [elates to.an"Unprocessed Record and shall specify

— if thispntry ispreceded by a Last part of Unprocessed Record entry, the count field shall specify the total number|of bytes
of the Unprocessed Record ;

— if thelast two entries of the BAT of the previous Basic Group are a Last part of Unprocessed Record entry and a skip entry
(see 11.2.3.1.12), this entry shall be the first entry of the BAT of the current Basic Group. The count field shall specify the
total number of bytes of the Unprocessed Record .

11.2.3.1.11 0000X111 : Separator Mark

This entry shall specify that the record is a Separator record. The count field shall specify the number O if the record is a
Separator 1 record and the number 1 if the record is a Separator 2 record.

11.2.3.1.12 1000X000 : Skip

There shall be a Skip entry as the last entry of the Block Access Table of each Basic Group. This entry indicates that the last
byte of user datain the current Basic Group has been reached. The count field shall specify the remaining number of bytesin
the Basic Group. Thus the minimum number that can be specified by the count field shall be the number of bytes of the BAT
plus 35.
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11.2.3.1.13 Count fields

The sum of the numbers specified in the count fields of those of the types of entry in the following list which are present in the
Block Access Table shall be 384 296. The list comprises: Skip, entire Unprocessed Record , start part of Unprocessed Record
middle part of Unprocessed Record , last part of Unprocessed Record , entire Entity, start part of Entity, middle part of Entity,
last part of Entity.

11.2.3.1.14 Bit b4 - After Early Warning Point (AEWP)
In each of the entries specified in 11.2.3.1.1 to 11.2.3.1.12 the fourth bit, the After Early Warning Point bit, is indicated as

indiffarmmmm#mva
— befpre EWP (see 16.8 and 17.1.2.4) it shall be set to ZERO;

— aftg EWP it shall be set to ONE in the current entry and all following BAT entries of the current Basie’Group and in al
BAT entries of all following Basic Groups.

11.2.3.2| Valid sequences of entries of the Block Access Table

These ae specified by table 2, in which states and actions are described within rectangles, and(the entries (as designated by the
setting ¢f the Flag Byte) are described within ellipses. The terms "spanned Entity" and<{’*spanned Unprocessed Record"
designate respectively an Entity or Unprocessed Record which starts in one Basic Group @nid ends in a subsequent Bgasic Group.

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

Note that a special case is permitted, for spanned Unprocessed Records only, in which the total count of Unprocegsed Record
entry may be placed asthe first item in the Block Access Table of the subseguent Basic Group.
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Start first Basic Group

A

Table 2 - Valid sequences of entriesin the Block Access Table

Start part of
Unprocessed

Start spanned

Record

Unproc Record

RN

\

A\ 4

Separator Mark

Entire

\ 4

Unprocessed
Record

Entire
Entity

Skip

A

Move to next
Basic Group if any,
else exit

f Start part
of Entity
Start spanned

Entity

T

Move to next

Basic Group

Middle part
of Entity

Last part
of Entity

Continue
spanned Entity

End
spanngd Entity

A

A

95-0087-A

11.3  Sub-Groups
11.3.1 G1 Sub-Group

When a Bgsic Group has been campleted, it shall be split into 22 G1 Sub-Groups of 17 468 bytes numbered from 0 td

Item complete

Total count
of Entity

? Skip ’

Move to next
Basic Group

Middle part of’
Unproc ReCord

Last paj
Unproc R

It of
ecord

Cont.'spanned
Unproc Record

End spa
Unproc R

hned
ecord

Ski

Move to
Basic G

next
oup

Total co
Unproc R

nt of
ecord

Each G1 Sib-Group shall havé-arunning number in the range 1 to 22.

17 467.

ByteNo. > V01 ... 17 467 0,1... 17 467 0,1... 17 467 0,1..17 467 0,1...17 467
1st G1 2nd G1 3rd G1 4th G1 22nd G1
17 468 bytes 17 468 bytes 17 468 bytes 17 468 bytes 17 468 bytes
< 384 296 bytes

11.3.2 G2 Sub-Group - Randomizing

The bytes of each G1 Sub-Group shall be submitted to an Exclusive OR operation together with a sequence of bits which is the
output of the shift register shown in figure 33. Before each G1 Sub-Group, the shift register shall be set as shown.

42

Figure 32 - G1 Sub-Groups
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0o 0 0 06 00 060 0 O O O O 0 1  Presetvalue
4—
_|_
Bit clock
Input data Output
95-0089-A
Figure 33 - Shift register
For each byte the least significant bit, i.e. bit b1 is input first. The logical operators are Exclusive>ORs. The rgsult of this
operation is a G2 Sub-Group in which al bytes are numbered from Dg to D17 467. Their sequence’is the same ag before the
randomizing operation, i.e. asin the G1 Sub-Group.
11.3.3 |G3 Sub-Group
Each G2 Sub-Group of 17 468 bytes shall be re-arranged into a G3 Sub-Group of 17 472)bytes.
Bytes Dp to Dg 733 of a G2 Sub-Group are grouped in atrack A of the G3 Sub-Group. Bytes Dg 734 10 D17 467 @re grouped in a
track B pf the G3 Sub-Group.
In each frack the bytes are allocated to alower or an upper byte as follows (see figure 34).
Even numbered bytes are allocated to alower byte of the G3 Sub-Group.
Odd numbered bytes are allocated to an upper byte of the G3 Sub<Group.
Thus, edch track contains 4 367 byte pairs. Each byte pair is allocated to a word of the track, starting with word No.[1. The first
word of the track, word No. 0, contains a 2-byte header.
Track name A B
Byfe name tower upper lower upper
Bit]number 87654321|87654321|187654321|87654|1321
Hepder 0 00 00| DFID LF-ID 000O0| DFID LF-ID
1 Do D1 Dg 734 Dg 73:
2 D2 D3 Dg 736 Dg 731
3 D4 Ds Dsg 738 Dg 734
4 366 Dg 730 Dg 731 D17 464 D17 465
4 367 Dg 732 Dg 733 D17 466 D17 467
T
Word number
Figure 34 - G3 Sub-Group
11.3.3.1 Header
Word No. O constitutes a 6-field header.
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11.3.3.1.1 Dataformat ID (DF-1D)
In both tracks, this field shall be a4-bit field. It shall be set to 0011.

11.3.3.1.2  Bits5-8 of thelower byte of both tracks
These bits shall be set to all ZEROs.

11.3.3.1.3 Logical FramelD (LF-1D)
In both tracks this field shall be an 8-hit field. Bits 6 to 1 shall express in binary notation the Logical Frame Number, which is

I h, f tha G1 Sub.G
the running-uraberof-the- G1-Sub-Group-

— if bitsp to 1 express anumber in the range 1 to 21:

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

— if bitsp to 1 express the number 22:

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

- YERO to indicate that there is a 23rd Sub-Group containing the check bytes of the-ECC3 (see 16.5.3), or
- DNE, to indicate that there is no such 23rd Sub-Group

— if bitsp to 1 express the number 23

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

thusindicaling that the Sub-Group contains the check bytes of the ECC3, and that the Sub-Group is the last of the sequénce.

11.3.3.1.4| Byteidentification
Each byte ¢f a G3 Sub-Group is now identified by

infi cates the byte identified by the upper byte of track A in the i-th word.
Bj| indicates the byte identified-by the lower byte of track B in the i-th word.
Biu inficates the byte identified by the upper byte of track B in the i-th word.

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

A Sign, a Hragment-Number and a Serial Number shall be allocated to each byte using the following formulae.

SignT =1
Fragment number: i (mod 78)+9

: ) NP
Seria number: (2(u-+int %)) (int 78)(mod 2)

where

int[x] = indicatestheinteger part of x
i =0to4 367

a = O for the Aj, and Aj| bytes
a = 1for the Bj,, and Bj| bytes

44 ©ISO/IEC 2000 - All rights reserved


https://standardsiso.com/api/?name=b7dc967108eff942c98ab630cd28df72

| SO/IEC 17462:2000 (E)

u = Ofor the A, and B;, bytes
u = 1for the Aj| and Bj| bytes

Processing a G3 Sub-Group in this way yields twin arrays PLUS and MINUS in which each byte is identified by its Fragment
Number (from 0 to 95) and its Serial Number (from O to 123). Bytes from track A are placed in the array PLUS. Bytes from
track B are placed in the array MINUS.

Array PLUS
0[1(2 8]9(10(11|12 9Q
B S B AR
1
112
' @
123 $®
Y
\@rrayMlNUS
0|1(2 8 | 9 [1011 |12 83|84|85|86 |87 93|94|95
_________ )
O .0
1
N
(o5
1112
123

Figure 35 - 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 35, are:

— dl bytes having Serial Numbersin the range 112 to 123 in all Fragments having a Fragment Number in the range 9 to 86,
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— all bytesin all Fragments having a Fragment Number in the range O to 8 or in the range 87 to 95.

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

The C2 bytes shall be computed for the byte positions with Serial Numbers in the range 0 to 111 in each Fragment having a
Fragment Number in the range 0 to 8 or in the range 87 to 95 from the bytes with the same Serial Number in all the other

Fragments.
The C1 bytes shall then be computed for byte positions with Serial Numbers in the range 112 to 123 in all Fragments from al
the other bytes in the same Fragment. In Fragments with a Fragment Number in the range O to 8 or in the range 87 te 95, these
C1 bytes shiall be computed from the C2 bytes previously computed.
These two fcomputations yield the bytes for the byte positions indicated by the shaded portions of the two twin arrays pf figure
35.
— C1 shdll be a GF (28) Reed-Solomon Code (62, 56, 7)
— C2 shdll be aGF (28) Reed-Solomon Code (32, 26, 7)
Calculation) in a GF (28) shall be defined by :
GX)=x8+x4+x3+x2+1
A primitive element o in GF (28) is 00000010.
The interlepve depth of C1 shall be two bytes, that of C2 shall be three Fragmenits,) The ECC bytes shall satisfy :
Hpx Vp=0
HQ X VQ =0
The genergtor polynomials shall be:
i=5
Gp(X) = . (x—a')
i=0
i=5
G (x)= (x q )
Q i=0
1 101 o101 1]
0!61 0!60 a59 a2 a 1
y a122 a120 0{118 0!4 az 1
= 183
P 3 alSO a177 a6 a3 1
a244 a240 a236 0[8 a4 1
0!50 0!45 a40 0[10 aS 1
Note - The last row of Hp may be equivalently written as [’ o’ o ..... a'® o a']. Theidentity a**=€1 has been used to simplify the matrix elements.
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1 1 1 1 .. 1 1 1]
@ a® a® a® ... > a 1
a® a® a® o® .. ot a® 1
"o = a® a® o o ... a® a1
0[124 0[120 allG a112 ..... 0[8 0[4 1
a155 0[150 0[145 a140 ..... 0[10 0[5 1
_Dk,l ] _Qm,n ]
I')k,I+2 Qm+3,n
Dk,l+4 Qm+6,n
Dk,l+6 Dm+9,n
Dk,l+8 Dm+12,n
D k,+10 Dm+15,n
Dk,l+12 Dm+18,n
D k,|+14 Dm+21,n
Dk,l+16 Dm+24,n
Dk,l+18 Dm+27,n
Dk,l+20 Dm+30,n
Dk,l+22 Dm+33,n
Dk,l+24 Dm+36,n
Dk,l+26 Dm+39,n
Dk,l+28 Dm+42,n
Dk,l+30 Dm+45,n
VP: VQ: Dm+48,n
Dk,l+94 Dm+51,n
Dk,l+96 Dm+54,n
Dk,l+98 Dm+57,n
Dk,l+100 Dm+60,n
Dk,l+102 Dm+63,n
Dk,l+104 Dm+66,n
Dk,l+106 Dm+69,n
Dk,l+108 Dm+72,n
nK,I+LLU nm+/::,n
Pk,|+112 Dm+78,n
I:>k,l+114 Dm+81,n
I:>k,l+116 Dm+84,n
I:>k,l+118 Qm+87,n
I:>k,l+120 Qm+90,n
L I:>k 1+122 | _Qm+93,n B
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where
Qi i =C2 bytes

i = Fragment Number
j = Seria Number
ForCl1: k=0,1,...,95

e |=01

e ifk=0,1,..,80rk=8788, .., 95 thenDjinVpisread asQ;

ForC2: m=0,1,2
° n= 0, ]_, . 111

11.35 rilajn Data Fragment
g

Each Fr

ent of a G4 Sub-Group shall be transformed into a 132-byte Main Data Fragment by prefixing it with gn 8-byte
header. The byte of the header which contains the Fragment ID field shall be the first byte-of-the Main Data Fragment.

b8 b7 b6 b5 b4 b3 b2 bl
Fragment 0 Fragment 1D
Header ArealD Frame Number
Sub code byte No. 0 (SCO)
Sub code byte No. 1 (SC1)
Sub code byte No. 2 (SC2)
Sub code byte No. 3 (SC3)
Header parity byte No. 0 (FHPO)
Header parity byte No. 1 (FHP1)
Byte with Serial Number O
Byte with Serial Number 1
Fragment
bytes from
aG4
SUb-Group

Byte with Serial Number 122

Byte with Serial Number 123

48

Figure 36 - Main Data Fragment
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11.3.5.1 Fragment Header

11.351.1 Fragment ID

The Fragment ID field shall specify in binary notation the Fragment Number, from 0 to 95, of the current Fragment.
113512 ArealD

The Area D shall identify the current area of the tape. See 16. The field settings shall be as follows

0000 : Device Area
X001: Reference-Area:
X010: Yystem area
X100: Data Area
X101: HOD Area

Other sdttings of thisfield are prohibited by this International Standard.

For a tape with a Single Data Space (see 16), bit X shall be set to ONE. For a tape with two partitions (see 17), bit X shall be
ONE for Partition 0 and shall be ZERO for Partition 1.

11.35.13 Frame Number

The Frgme Number shall specify in binary notation a running number which shal-be incremented (mod 1P) between
consecutive frames. Repetitions and discontinuities are allowed at append points (see 16.5.5) and within the Position Tolerance
Bands ($ee 16.3 and 16.4.4).

11.35.144  Sub code
Four byles of the Fragment Header shall be used to contain Sub code information. See 11.4.

11.35.145 Fragment Header Parity
The Fragiment Header parity bytes shall be computed using an extéended Reed-Solomon Code.

Calculation in a GF (28) shall be defined by :

G =x8+x*+x3+x2+1
A primifive element o in GF (28) is 00000010.

The Fragment Header parity bytes shall satisfy™

Hgx Vg=0

1 Ioy1 1 1 11 0

aNo o o a 1 01

[FHO |
FH1
SCo
sc1
sc2
Sc3
FHPO
FHPL|

where FHO is the byte of the header which contains the Fragment 1D field and FH1 is the byte of the header which contains the
Area D and Frame Number fields.
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11.3.6 Summary of thetransformation of a Basic Group

Each Basic Group has been transformed into 22 G4 Sub-Groups. Each G4 Sub-Group consists of two arrays of 96 Fragments
each. Each of these Fragments has been transformed into a Main Data Fragment. Thus a Basic Group is transformed into 22 x 2
X 96 = 4 224 Main Data Fragments before being recorded on the tape.

11.4 Sub codeinformation
The Sub code information shall be embedded along each track within the Fragment Headers. It shall specify

— the running number of the Rasic 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

— information about the track contents

— information about the history of the tape

Sub code ipformation shall be arranged as 4-byte Pack Items. The identification number of the Pagk Item contained within each
Fragment Hleader shall be calculated as Fragment ID mod 8 or Fragment ID mod 16. See 11.5.

11.4.1 Pdck Item Number O

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

SCO Group Number (MSB)
SC1 Group Numbex
SC2 Group Numier (LSB)
SC3 LF-ID

Figure 37 {Pack Item Number O

11411 s£ 01,2
These bytep shall specify in binary notation the.Group Number recorded in the Group Information Table (see 11.2.2).
11412 SC3

This byte ghall have the same setting &s fhe Logical Frame ID of the G1 Sub-Group (see 11.3.3.1.3) to which this Pack Item
refers.

11.4.2 P4dck Item Number 1

b8 | b7 b6 | b5 bda | b3 b2 bl
SCOo Separator 1 Count (MSB)
SC1 Separator 1 Count
SC2 Separator 1 Count
SC3 Separator 1 Count (LSB)

Figure 38 - Pack Item Number 1

11.4.2.1 SC0,1,2,3
These bytes shall specify the Separator 1 Count recorded in the Group Information Table (see 11.2.2).
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11.4.3 Pack Item Number 2
b8 | b7 | b6 | b5 | b4 | b3 | b2 bl
SCO Separator 2 Count (MSB)
SC1 Separator 2 Count
SC2 Separator 2 Count (LSB)
SC3 Set to al ZEROs DF-1D
Figure 39 - Pack Item Number 2
11.4.3.1 sC0,1,2
These bytes shall specify the Separator 2 Count as recorded in the Group Information Table(see 11.2.2).
11432 SC 3
Bits bl fo b4 of this byte shall have the same setting as the Data Format ID of the current G3 Sub Group (see 11.3]3.1.1). Bits
b5 to b8 shall be set to all ZEROs.
11.4.4 |Pack Item Number 3
b8 | b7 | b6 | b5 |*xb4 | b3 | b2 | bl
SCO Recerd Count (MSB)
SC1 Record Count
SC2 Record Count
SC3 Record Count (L SB)
Figure 40 - Pack Item Number 3
11.4.4.1 SC0,1,2,3
These bytes shall specify the Récord Count recorded in the Group Information Table (see 11.2.2).
11.45 |Pack Item Number4
b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
| SCO | | Absolute Frame Number (MSB) |
SC1 Absolute Frame Number
SC2 Absolute Frame Number
SC3 Absolute Frame Number (LSB)
Figure 41 - Pack Item Number 4
11451 SC0,1,2,3
These bytes shall specify arunning number, the Absolute Frame Number, of the current frame, starting with 1 for the first frame
after LBOT.
©ISO/IEC 2000 - All rights reserved
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11461 S

These byte
SC3 of Pag
the followi

where:
TACS=th

TAWL = tle lower bytes of Word No.0 of Track A

TAWU =t
D() =t
11462 S

These byte
SC3 of Pag
the followi

where:
TBCS=th

TBWL = the lower bytes@f-Word No.0 of Track B

TBWU =t
D) =t

ck Item Number 5
b8 b7 | b6 | b5 | b4 | b3 | b2 | bl
SCO Track A checksum (MSB)
SC1 Track A checksum (LSB)
SC2 Track B checksum (MSB)
SC3 Track B checksum (LSB)

Figure 42 - Pack Item Number 5

C 0,1
5 are the checksum for Track A. Thisis computed from word No. 0 of Track A of thé/G3 Sub-Group iden
Ng equation.

i=8733
TACS=[ TAWL + TAWU +2 D(i) ] mod 216

i=0

e Track A check sum

he upper bytes of Word No.0 of Track A
ne bytes of the G1 Sub-Group

C 2,3

5 are the checksum for Track B. Thisis computed from word No. 0 of Track B of the G3 Sub-Group iden
Ng equation:

i=17467
TBCS=[ TBWL+TBWU +2 D(i) ] mod 216
i=8734

b Track B check sim

ne upper bytesof Word No.O of Track B
he bytes of the G1 Sub-Group

tified by

k Item No. 0 and the arithmetic sum of bytes from the G1 Sub-Group to which¢this Pack Item refers, according to

tified by

k Item No. 0 and the arithmetic sum ef\bytes from the G1 Sub-Group to which this Pack Item refers, according to
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b8 | b7 | b6 | bS5 | bd | b3 | b2

bl

| SO/I EC 17462:2000 (E)

SCOo Maximum Partition 1 AFN (MSB)
SC1 Maximum Partition 1 AFN
SC2 Maximum Partition 1 AFN
SC3 Maximum Partition 1 AFN (LSB)

11.4.7.1) SC 0,1,2,3
114741  ArealD set to 0010

Figure 43 - Pack Item Number 6

These bytes shall specify in binary notation the highest Absolute Frame Number withif_partition 1 of a partitiongd tape (see

17.1.2.7).

114712 ArealD set t01010
These bytes shall be set to (FF).

11.4.7.43  ArealD set to any other bit combination

These bytes shall be set to (00).
11.4.8 |Pack Item Number 7

b8 | b7 | B6| b5 | bd | b3 | b2

bl

SCOo Appended AFN (M SB)
SC1 Appended AFN
SC2 Appended AFN
SC3 Appended AFN (LSB)

11.4.8.1 SC 0,1,2,3

11.4.8.111 Area lD.set to X100 or X101

Figure 44 - Pack Item Number 7

These bytes shalt specify in binary notation the AFN of the last appended frame (see 16.5.5) up to and including|the current
frame. If there have been no appended frames up to and including the current frame, these bytes shall be set to Abs:rl ute Frame

Numer 153

11.4.8.1.2 ArealD set to any other bit combination

These bytes shall be set to (00).

©ISO/IEC 2000 - All rights reserved
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11.49 Pack Item Number 8

b8 | b7 | B6 | b5 | b4 | b3 | b2 | bl

SCO Recorded Data Groups (M SB)
SC1 Recarded Data Groups
SC2 Recorded Data Groups
SC3 Recorded Data Groups (L SB)

Figure 45 - Pack Item Number 8

11.49.1 SC 01,23

These byteg shall specify in binary notation the number of Recorded Data Groups recorded 0nthe tape between the penultimate
and the las| update of the log.

11.4.10 P4ck Item Number 9

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

SCO Total Recorded Data Groups (M SB)
SC1 Total Recorded Data Groups
SC2 Tota) Recorded Data Groups
SC3 Total Recorded Data Groups (L SB)

Figure 46 - Pack Item Number 9

11.4.10.1 SC0,1,2,3

These bytes shall specify in binapy ‘notation the number of Recorded Data Groups recorded following the last initidization of
the tape (sge 16.9 and 17.5) and prior to the last update of the log.

11.4.11 Pgck Item Numben10

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

SCO Recorded Data Groups Read (M SB)
SC1 Recorded Data Groups Read
SC2 Recorded Data Groups Read
SC3 Recorded Data Groups Read (LSB)

Figure 47 - Pack Item Number 10
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114111 SC0,1,23

These bytes shall specify in binary notation the number of Recorded Data Groups read successfully by a drive between the
penultimate and the last update of the log.

11.4.12

Pack Item Number 11

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

11.4.12.
These 4

initializgtion of the tape (see 16.9 and 17.5) and prior to the last update of the log.

11413

11.4.13.

These b
followin

SCO Total Recorded Data Groups Read (MSB)
SC1 Total Recorded Data Groups Read
SC2 Total Recorded Data Groups Read
SC3 Total Recorded Data Groups Read (LSB)

Figure 48 - Pack Item Number 11

il SC0,1,2,3
ytes shall specify in binary notation the number of Recorded Data. Groups read successfully followi

Pack Item Number 12

b8 | b7 | b6 | B5 | bd | b3 | b2 | bl

SCOo Total Check-Read Failures (MSB)
SC1 Total Check-Read Failures
SC2 Total Check-Read Failures (LSB)
SC3 Set to (00)

Figure 49 - Pack Item Number 12

1 SC 0,1;2

ytes shall speeify in binary notation the number of frames that have failed a Read-After-Write check (se
g the last.initialization of the tape (see 16.9 and 17.5) and prior to the last update of the log.

ng the last

e annex N)

This nuinberzdees not include the frames which are written between the original frame and its next rewritten occurrence.

11.4.13,

P SC3

This byt

e shall be set to (00).
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11.4.14 Pack Item Number 13

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

SCOo Total Group Read Failures (MSB)
SC1 Total Group Read Failures
SC2 Total Group Read Failures (LSB)
SC3 Set to al (00)

Figure 50 - Pack Item Number 13

11.4.14.1 SC0,1,2

These bytegs shall specify in binary notation the number of times it has not been possible-to‘read successfully all gata in a
Recorded Data Group with the use of C1 and C2 only, following the last initialization of ¢hetape (see 16.9 and 17.5) @nd prior
to the last ypdate of the log. This number includes al unsuccessful attempts.

11.4.14.2 SC3
This byte shall be set to be set to (00).

11.4.15 P4ck Item Number 14

b8 | b7 | b6 | b5x} b4 | b3 | b2 | bl

SCO Previous.Check-Read Failures (M SB)
SC1 Previous Check-Read Failures (LSB)
SC2 Previous Group Read Failures (M SB)
SC3 Previous Group Read Failures (LSB)

Figure51 - Pack Item Number 14

11.4.15.1 SC 0,1
These bytep shall specify.ifi binary notation the total number of frames that have failed a Read-After-Write check (see @annex N)
between the penultimate ‘and the last update of the log.
This numbgr doesrot include the frames which are written between the original frame and its next rewritten occurence.

11.4.15.2 SC 2,3

These bytes shall specify in binary notation the number of times it has not been possible to read successfully all the datain a
Recorded Data Group with the use of C1 and C2 alone, between the penultimate and the last update of the log. This number
includes all unsuccessful attempts.
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11.4.16 Pack Item Number 15

b8 | b7 | b6 | bS5 | b4 | b3 | b2 | bl

SCOo Load Count (MSB)
SC1 | oad Count (1 SB)
SC2 Set to (00)
SC3 Set to (00)

Figure 52 - Pack Item Number 15

114164 SCO0,1

These bytes shall specify in binary notation the number of times the tape has been loaded following the last initializgtion of the
tape (seg 16.9 and 17.5) and prior to the last update of the log. One load consists of puling the tape from its case, Wrapping the
tape arolnd the drum, positioning the tape ready for use, unwrapping the tape and réturhing it into the case.

11.4.16.p SC 2,3
These bytes shall be set to (00).
11.5 |Sub codelocation

Sub code information is written within each Main Data Fragment(Header. The presence or absence of some subl code Pack
Items depends on the position of the frame in the overall tapelayout. The location of sub code Pack Items depgnds on the
Fragment Number (see 11.3.5.1.1). In addition, in the SystemiLog area of a partitioned tape (see 17), the values gpecified by
some Pack Items depend upon the value of the Absolute Frame Number (AFN).

11.5.1 |Sub code Pack Itemson a Single Data Spacetape

Table 3:~Pack Itemson a Single Data Space tape

Tape Area Pack Items

All Pack Items (0 to 15). The number of the Pack Item in each
System Log (see 16:4.2) | Fragment Header is given by Fragment Number mod 16.

Other Ateas Pack Items 0 to 7. The number of the Pack Item in each Fragment
Header is given by Fragment Number mod 8.

11.5.2 |Sub codePack Items on a partitioned tape

Table 4 : Pack Itemson a partitioned tape

Tape Area AFN Pack ltems
Odd | All Pack Items (0 to 15). The number of the Pack Item in each Fragment
<em Lo Header is given by Fragment Number mod 16. Pack Items Nos. 8 to 14
in%lParti i ongl specify values which are the sums of the corresponding log values for each
(s0e16.4.2 and 17.1.2.2) partition. Pack Item Number 15 shall specify values which pertain to
o B Partition O only.
Even | All Pack Items (0 to 15). The number of the Pack Item in each Fragment
Header is given by Fragment Number mod 16. Pack Items Nos. 8 to 15
specify values which pertain to Partition O only.
Other Areas All Pack Items 0 to 7. The number of the Pack Item in each Fragment Header is
given by Fragment Number mod 8.

©ISO/IEC 2000 - All rights reserved 57


https://standardsiso.com/api/?name=b7dc967108eff942c98ab630cd28df72

1 SO/I EC 17462:2000 (E)

12 M

ethod of recording

The method of recording shall be:

— aONE isrepresented by aflux transition at the beginning of abit cell;
— aZERO isrepresented by no flux transition in the bit cell.

121  Physical recording density
The nominal maximum physical recording density is 5 999,7 ftpmm. The resulting nominal bit cell length is 0,166 6 um. These

values are

122 L

The long-t
shall be wi

123 Sy

The short-term average bit cell length, referred to a particular bit cell, shall be the average of the‘preceding 40 bit cells

be within

124 Rate of change

The above

jerived from the track length (see 13.7) divided by the number of bits per track.

ng-term aver age bit cell length
brm average bit cell length for each track shall be measured over 96 recorded Main Data Fragments (see
hin 0,2 % of the nominal bit cell length.

ort-term average bit cell length

,35 % of the long-term average bit cell length for the preceding track of the same.azimuth.

defined short-term average bit cell length shall not change at arate greater than 0,05 % per bit cell.

125 ZiLshift
When meagured according to annex F, (|A1110] + |Ao111]) / (Ao100 + Aco0)shall be less than 0,05.

126 Rq

pad signal amplitude

— al14
record

The Avera{: Signal Amplitude of an interchanged cartridge shal be

127 M

Recorded 1
annex D.

13 Ti

131 Ty

The helicd
heads, one,

from the Tgpe Reference Edge. The track configuration is shown in figure 53.

9,9 ftpmm, 1 999,9 ftpmm, 2 999,9 ftpmm and 4 499,8 ftpmm : between 80 % and 119 % of the respective
bd [evel's (see annex D).

aximum recorded levels
ignals shall be erasable by ovefwriting. The limits imposed on the recorded levels for this reason are spe

ack geometry

ack configur ation

track patternisiformed by the relationship between the direction of tape motion and the axis of rotation of
of which‘has'a positive azimuth angle and the other a negative azimuth angle. The direction of recording

14.1). It

. 1t shall

nominal

cified in

a pair of
is away
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Positive azimuth track Negative azimuth track Tape motion

Head

) ~ TITOTTOIT
B \ \
\
g %

Tape Reference Edge ___*

® @

Positive azimuth angle Negative azimfith angle

98-0112-A
: Tape width
. |deal tape centreline
: Track angle
: Track length
: Track pitch
: Track width

—TUTr o wW>

Figure 53 - Track configuration (view on recording surface)

13.2 |Averagetrack piteh

The average track pitch, taken over any group of 30 consecutive tracks, shall be 6,787 um + 0,034 um. The track pitth at a non-
seamless append point (See 16.5.5.2) shall not be included in this average.

13.3 |Variationsof thetrack pitch

The chapge of track pitch between successive tracks shall not exceed 2,0 %, excluding the effect of an appending opgration (see
16.5.5).

134 Track width
The nominal track width shall be 6,787 pm.

The measured track width shall be 6,8 um + 1,2 um when measured according to annex J.

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

135 Track angle
The nominal angle of each track with respect to the Tape Reference Edge shall be 6° 22' 29,7".

13.6 Track edgelinearity
The leading edge of each track shall fall within the box defined in annex G.
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13.7 Track length
The length of each track shall be 23,532 mm + 0,047 mm.

13.8 Ideal tapecentreline
Theidea centreline of the tape is 1,900 mm from the Tape Reference Edge.

13.9 Azimuth angles
The positive azimuth angle shall be 20° 00' 29,7" + 15' 00, 0".

The negatiye azimuth angle shall be 19° 59' 30,3" + 15' 00, 0".

14  Recorded patterns

Each 8-bit |byte of the Main Data Fragments shall be represented on the tape by a 10-bit pattern. Annex.E ‘Specifies
8-bit byte the 10-bit pattern to be recorded. The bits of the 10-bit pattern are called Channel bits.

141 Recorded Main Data Fragment

A Recordefl Main Data Fragment shall consist of 1 330 Channel bits representing the 132 8-bit.bytes of a Main Data R
preceded by a Sync field of 10 Channel bits with one of the following patterns:

a) 010000001
b) 11000{0001

Pattern @) ghall be used for Q' = -1, DC =0, Q = 1, pattern b) for Q' =1, DC.£0, Q = 1 (see annex E). Either patterr
used when there is no preceding pattern, and hence no value of Q'. See E.1 forthe order of recording.

In atrack ¢f positive azimuth, the Recorded Main Data Fragments shalkrepresent the Main Data Fragments formed

shall be recorded with the repeating Channel bit pattern 1010101010. See E.1 for the order of recordin
shall be no|discontinuity of this pattern between Margin Zone No. 1 and the Preamble Zone.

15 For mat of atrack

15.1 Fgrmat of atrack

Each track|shall consist of two Margin Zones, a Preamble Zone and a Main Data Zone. In Table 5 the direction of rec
down the ppge.

for each

Fragment

may be

from the
pin Data
hin each

0. There

brding is

Table5- Track format

Zone Contents Number of 10-bit patterns
MarginZone No. 1 Margin pattern 640
Preamble Zone Preamble pattern 64
Main Data Zane Recorded Main Data Fragments | 12 768
Margin Zone No. 2 Margin pattern 640

15.2  Positioning accuracy

The position reference point of atrack is the position, measured in the direction perpendicular to the Tape Reference
thefirst bit cell of Fragment Number 48, along the centreline of the track.

The position reference points of all tracks, shall be 1,905 mm + 0,027 mm from the Tape Reference Edge.

The position reference point of :

Edge, of
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— al tracks within the continuum formed by a Recorded Data Group (see 16.5.2) and, at an append point (see 16.5.5), the
Amble Frames which start at Frame B and precede that Recorded Data Group, and

— dl tracks within the continuum formed by the System Preamble, System Log and System Postamble (see 16.4), and

— alt

racks within the continuum formed by the Vendor Group Preamble and the Vendor Group (see 16.5.1)

shall be within 4,5 um of the mean of the position reference points of all tracks in the continuum. In addition, the mean of the
position reference points of any 12 consecutive tracks within the continuum shall be within 1,0 um of the mean of position

referenc pni ntsof all trackswithin the continuum
15.3 [Tracking scheme
This foqmat does not include any aids specifically designed to assist a reading drive in maintaining tracking. However, the
specificgtions of 15.2 limit the extent of the conditions that it must handle correctly.
16 [Layout of a Single Data Spacetape
A magnetic tape shall be recorded as a Single Data Space tape or as a Partitioned tape. The layout of a Single Datg Space tape
is speciffed in this clause, that of a Partitioned tape in clause 17.
The laygut of the Single Data Space tape consists of six areas.
— thePevice Area
— theReference Area
— theBystem Area
— thepataArea
— theEOD Area
— thePost-EOD Area
Devicg Reference Pos. Tol.\ System System \ System~\\Pos. Tol. \Vendor Vendor \ Recorded \Recorded \
Are Area Band Preamble Log Postamible\ Band Group Group \Data Group\\ Data Group
No. 1 No. 2 Preamble No. 1 No. 2
DEVICE | REFERENCE SYSTEM DATA
>e—> < >le
PBOT LBOT
50 mm 35 frames 80 frames | 25 frames | 10 frames
H7mm
Last Amble EOD Post-EOD
Recorded Frames Area Area
Data Group
DATA COUD FOST-EUD
12 frames 600 frames PEOT
min. min.
98-0113-A
Figure 54 - Layout of a Single Data Space tape
16.1 DeviceArea

Thisareashall be the first area on the magnetic tape and shall extend from PBOT to LBOT. It shall not be used for writing data
for interchange. Its length, measured parallel to the Tape Reference Edge, from PBOT to the first bit of the first block of the
first recorded track of the Reference Area, shall be 500 mm £ 7 mm. It shall consist of three zones : a spin-up zone, a test zone
and a guard zone.
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Thefirst zone of the Device Areaisa spin-up zone. It isthe 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 atrack in these zones complies with the track format of table5in 15.1
the Area |D field of al Fragment Headers shall be set to 0000.

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

16.2 Reference Area

Thisarea shall consist of 35 Tape Management Frames (see 18.3), of which the first starts at LBOT and has an Absolute Frame
Number of|1. The Reference Areais used as the physical reference when updating the System Log.

16.3 Pgsition Tolerance Band No. 1

This band ghall have a nomina length equivalent to five Frames, with a minimum length of zero and a maximum length of 10
Frames. It |s used to accommodate the positioning tolerances when updating the System Log. Discontintities and repefitions of
the Absolute Frame Number may occur in this band. The recorded signals may be ill-defined in this band.

164 System Area

This area $hal consist of the System Preamble, System Log, System Postamble, Posifion” Tolerance Band No. 2,| and the
Vendor Grpup Preamble.

16.4.1 System Preamble

The System) Preambl e shall consist of 30 Tape Management Frames (see 18.3);having the Absolute Frame Numbers 41 to 70.

16.4.2 System Log

The 5yster]; Log shall consist of 25 System Log Frames (see 18.2), having the Absolute Frame Numbers 71 to 95.
h

Note - The higtory data in the System Log cannot be relied upon to be always accurate, because drives cannot update the log if the Write-inhibit Hale is open.
It may also bg destroyed during initialization (see 16.9).

16.4.3 System Postamble
The Systenp Postamble shall consist of 10 Tape Management Frames, having the Absolute Frame Numbers 96 to 105.

Note - It is rqgcommended that the continuum comprising the System Preamble, System Log and System Postamble be written in a continuous mgtion when
the System Ldyg is updated.

16.4.4 Pdsition Tolerance Band No. 2

This band phall have a nominal length equivalent to 15 Frames. Its actual length depends on the actual length 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 O
to 30 Fr . Discontinuities and repetitions of the Absolute Frame Number may occur in this band. The recorded signals may
be ill-defined in this band.

L to 150.

De either

. P,
Number is alocated to each Frame The Logical Frame Number of an Amble Frame is zero. The Logical Frame Number of a
Frame within a Recorded Data Group is the number of the Sub-Group it represents. It is expressed by bits 1 to 6 of the Logical
FrameID (see11.3.3.1.3 and 11.4.1).

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

16.5.1 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 Q). The Vendor Group is formed from the bytes of that Basic Group by applying the operations described
in 11.3 and 11.4 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 16.5.3) and Repeated Frames (see 16.5.4) may
be applied.
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No unrecorded space or physical discontinuity or seam or Absolute Frame Number discontinuity or Absolute Frame Number
repetition may occur within aVendor Group.

16.5.2 Recorded Data Group

Each Recorded Data Group is arecorded instance of a Basic Group, and is formed from the data sent from a host computer by
applying the operations described in clause 11 and recording the resulting Frames, one per G4 Sub-Group, in the sequence of
their Logical Frame Numbers (see 11.3.3.1.3).

In addition, none or either or both of two further operations may be applied. These are ECC3 (see 16.5.3) and Repeated Frames
(see 16.p.4). No unrecorded space or physical discontinuity or seam or Absolute Frame Number discontinuity,_¢r Absolute
Frame Number repetition may occur within a Recorded Data Group.

16.5.3 |ECC3

The Errer Correction Code 3 (ECC3) has the capability of correcting any two tracks which are bad in &Recorded Data Group.
The ECC3 datais derived from the 22 G1 Sub-Groups of the Basic Group to form a 23rd G1 Sub-Group.

ECC3 shall be a GF (28) Reed-Solomon Code (46, 44, 3). Calculation in a GF (28) shall be defined by :
G =x8+x4+x3+x2+1
A primifive element o in GF (28) is 00000010.

The intgrleave depth of ECC3 shall be one track. The ECC bytes shall satisfy :
HR X VR = O
The gengrator polynomial shall be:

nl
n+8734,1

n,2

—
A\ A W A W s

n+8734,2

I:)n+8734,22
Ry 2

R
| e

n=2012..,8733
DX,y X = User data byte number in a G1 Sub-Group, y = G1 Sub-Group number
Re23 X = Parity byte number in the ECC3 G1 Sub-Group

The ECC3 G1 Sub-Group shall be transformed according to the procedures of 11.3 and 11.4 to form the recorded Main Data
Fragments of the two tracks of the ECC3 Frame.

16.5.4 Repeated Frames

In the Data Area, a Frame within a Recorded Data Group may be repeated by rewriting it further along the tape. The repeated
Frame may be written after zero, one, two, three, four, five, six or seven other Frames have been written. Each such sequence
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(i.e. the original or repeated Frame and the zero, one, two, three, four, five, six or seven 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 256,
i.e. the original and up to 255 repetitions.

Intermediate Frames, i.e. those Frames written between the original Frame and its next occurrence 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 in
the Recorded Data Group, or the ECC3 Frame if present, after which they restart from O (for an Amble Frame) or 1 (for the first
Frame of the next Recorded Data Group). Amble Frames are allowed in this sequence, provided the limit of seven Intermediate
Framesis ot exceeded. The final occurrence of the repeated Frame shall be followed by the Intermediate Frames written in the
correct seqpence.

16.5.5 Appending and overwriting

When new|data is appended to data already recorded on tape, or existing data is overwritten by new data,)the point pt which
recording may start shall be referenced to the last Frame (Frame A in figure 55) of a Recorded Data Group. If Repeateq Frames
have been fecorded, the relevant Frame is the last repetition of the last Frame. The smallest unit of.appending or overwriting is
a Recorded Data Group.

Note - After querwriting commences, al data between the current recording point and PEOT islogically inaccessible,
The rules fpr appending and overwriting are identical. For simplicity, the following description refers only to appending.

Data may be appended to the tape by either the seamless or non-seamless methods)In a seamless appending operation, the
appended tracks shall form a continuous sequence with the previous tracks. Notrack shall be partially overwritten to the point
of being urfreadable nor shall any gaps be left between tracks.

1 Frame m Amble Frames
/ Z m21
N =
A B C
Frame’'number —» n n+2 n+3+m

96-0152-A
Figure 55 - Appending rules

The Framgs up,to-and including Frame A on figure 55 contain information which is to be retained. The append starts with
Amble Frames at Frame B and the information at Frame C.

16.5.5.1 Seamlessappendingrules

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 18.1), in which case its Group Number
shall be equal to that of Frame A. The content of this Frame shall be ignored.

Rule 3. There shall be (m>1) Amble Frames between Frames B and C. Thus, if Frame B has an AFN of (n+2), then Frame C
shall have an AFN of (n+3+m). No unrecorded space, physical discontinuity, or AFN discontinuity or repetition is allowed
between Frames B and C.
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Rule 4. The position of the first track of Frame B (AFN = n+2), as measured along the length of the tape at the point shown in
figure 56, shall be at a distance of x = 122,3 um + 20,0 um from the first track of the Frame with AFN = n+1.

Frame A Frame Frame
AFN=n AFN=n +1 AFN=n+2

| [

16.5.5.2

Rule 1.
No unre
ill-defin

Rule 2.
an AFN

— all
— Fral

Rule 3.
Frame A

Frame A.

Rule 4
n+2 <
AFN dig

16.6

Ideal tape centrelin\w %

/ ) .

Tape Reference Edge

98-0104-A
Figure 56 - Tolerance on seamless appending

Non-seamless appending rules

The distance x between Frame A and Frame B shallche sufficient for a minimum of one and a maximum of
rorded space is permitted between Frame A and Frame B. One or more Frames between Frame A and Fram
bd, e.g., asaresult of partial overwriting at anappend point.

PDiscontinuities and repetitions of AFN are permitted between Frame A and Frame B, provided that, where H
of n,

Frames have an AFN greater than nyand
e B has an AFN of n+2 minifnum and n+12 maximum.

Amble Frames (see 18.1)-hetween Frame A and Frame B shall have a value of Group Number which is equ

There shalsbe/a minimum of 29 Frames between Frames B and C, i.e. if Frame B has a
< n+12, thenFrame C shall have an AFN of m+30 minimum. No unrecorded space, physical discontinuity
continuity or repetition is allowed between Frames B and C.

EODArea

11 Frames.
e B may be

rame A has

bl to that of

. Other Frames between-Frame A and Frame B shall have a value of Group Number which is greater than that of

h AFN of
or seam or

The Dat]

a Area shall be followed by an EOD Area.

It shall consist of a minimum of 600 Tape Management Frames (see 18.3), and shall start after the last Amble Frame in the
sequence of Amble Frames which follows the last Recorded Data Group. The first Frame of the EOD Area shall be recorded at
least 3 500 mm before PEOT.

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

16.7

Post-EOD Area

The EOD Area shall be followed by a Post-EOD Area which extends to PEOT. The contents of this Post-EOD Area are not
defined for interchange.
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16.8 Early Warning Paint - (EWP)
For a new or bulk-erased tape the position of the EWP is calculated by the drive writing the tape. The calculation shal

| ensure

that the EWP is not less than 4 000 mm before PEOT. Until data is recorded beyond the calculated EWP no indication of its

position is recorded on the tape. When data is first recorded beyond the calculated EWP, the setting of the AEWP

bit (see

11.2.3.1.14) 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 tape containi ng data which is bei ng overwrltten if the p0| nt at which overwrltl ng commenced is before the
defined prig . .
tape. The calculatlon shaII ensure that the EWP is not Ieﬁs than 4 OOO mm before PEOT When data is recorded bey

EWP as

writing the

ond this

calculated EWP, the setting of the AEWP bit (see 11.2.3.1.14) 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

subsequent]y read.

For atape gontaining data which is being overwritten, if the AEWP bit changes from ZERO to ONE prior to the point fat which

overwriting commenced, the position of the EWP is denoted by that changeover, i.e. the AEWP bit is set to ON
overwriting groups.

16.9 Injtialization
Initializati
also used at other times). The procedure ensures that there shall be no unrecorded space between LBOT and the e
Vendor Grpup. The extent from LBOT to the end of the Vendor Group shall be réeorded as a continuum in which the|
Tolerance Bands No. 1 and No. 2 shall be recorded as Tape Management Frames (see 18.3) and shall have their
numbers ofl 5 and 15 Frames, respectively. The Frames in the Position Tolerance Band No. 1 shall have their Area|D

to the Reference Area ID (see 11.4.9.1.1).

n is a procedure which shall be carried out before the first use of atape cartridge for recording user data (it

E in al

may be
d of the
Position
nominal
ields set

If an initialjzation pass is performed on arecorded tape, it will destroy'al data thereon, including the history data in th¢ System

Note - The tape layout is such that a separate initialization pass on a new or-bllk-erased tape is not necessary prior to the recording of the first Recprded Data

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

With the exception of the differences described hereafter, all of the foregoing descriptions of the recorded format shall
each partitilon of a partitioned tape.

g Group.

tape provides on one magnetic tape two independent partitions, each of which has a structure and pfoperties

apply to
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< partitionNo.1 0000000000000 ____.
|
Device Reference Pos. Tol.\ System System \ System \Pos. Tol. \Vendor Vendor \ Recorded \Recorded
Area Area Band Preamble Log Postamble\ Band Group Group \Data Group\ Data Group
No. 1 No. 2 Preamble No. 1 No. 2
DEVICE REFERENCE SYSTEM DATA
————e———— P <
PBOT LBOT
50p mm 35 frames 30 frames | 25 frames | 10 frames
H1mm
____________ Partition No.1 > < Partition N°.0 [
Last Amble EOD Post-EOD\ 600 EOD \ Reference Pos. Tol. \System System \ System Pos. Tol.
Recprded Frames Area Area Frames Area Band Preamble\ Log Postamble \ Band
Daja Group No.l1 No.2
DATA EOD POST-EOD REFERENCE SYSTEM
> < > > < > <
12 frames|60 frames 30 frames |25 frames| 10 frames
min. min. VEOT LBOT
Rarition No.0 >
Vgndor Vendor \ Recorded \Recorded Last Amble EOD Post-EOD
Group Group \Data Group\ DatayGroup Recorded Frames Area Area
Preamble No. 1 No=2 Data Group
S DATA EOD POST-E()D
VSTEM | >l ol )
12 frames 600 frames
min. min.
98-0105-A
Figure 57 - Layout of a partitioned tape
17.1 |Overall magnetic tape layout

The layout of a partitioned tape shall consist of the Device Area, partition 1 and partition O, which shall be located in that order
from PBOT to PEOT.

17.1.1 DeviceArea
Thisareashall be identical with that of a Single Data Space tape.

17.1.2 Partition 1
17.1.2.1 Sizeof Partition 1

The total number of Frames in partition 1 shall be recorded in Pack Item No. 6 in the frames of the System Log of partition 1.
See11.4.7.
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17.1.2.2 System Log

The contents of Pack Items Nos. 8 to 15 in each frame of the System Log shall depend on whether the Absolute Frame
isodd or even. See 11.5.2.

17.1.2.3 Virtual End Of Tape (VEOT)

Number

The VEOT shall be areference point at a distance equivalent to 600 Frames before the Partition Boundary. This reference point
is intended for use in a manner identical with that of PEOT on a Single Data Space tape, i.e. no recording shall occur within

partition 1 beyond VEOT, except during initialization (see 17.5).

The space between VEOT and the Partition Boundary shall contain Tape Management Frames which are identical with
the EOD Afrea of partition 1.

Note - After pverwriting commences (see 16.5.5) in partition 1, al data between the current recording point and VEQOT is logically<inaccessib
partition O is inaffected.

17.1.2.4 Pprtition 1 Early Warning Point - (EWP)

those of

e. Datain

Within an ¢mpty partition 1 (see 17.4) the position of the EWP is calculated by the drive writing the tape. The calculatyon shall

ensure tha the EWP is not less than 4 090 Frames before VEOT. Until data is recorded beyond the calculated
indication pf its position is recorded on the tape. When data is first recorded beyond the calculated EWP, the setti
AEWP hit|(see 11.2.3.1.14) changes from ZERO to ONE in the last Basic Group whigh.is’completely or partially
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 everwriting commenced is before the

FWP no
g of the
recorded

EWP as

defined pripr to the commencement of overwriting, a new position of the EWRi§ calculated by the drive currently wiiting the

tape. The galculation shall ensure that the EWP is not less than 4 090 Frameshefore VEOT. When data is recorded bey
calculated EWP, the setting of the AEWP bit (see 11.2.3.1.14) changes from ZERO to ONE in the last Basic Group
completely| or partially recorded before that point. This changeover then denotes the position of the EWP when th
subsequentjy read.

For a partifion 1 containing data which is being overwritten, if the?AEWP bit changes from ZERO to ONE prior to the

ond this
which is
b tape is

point at

which ovenwriting commenced, the position of the EWP is deneted by that changeover, i.e. the AEWP bit is set to ONE in all

overwriting groups in partition 1.

Note - Thel

17.1.2.5 Pprtition 1 EOD Area
The Data Area shall be followed by an EOD Area.

It shall consist of Tape Management Frames,"and shall start after the last Amble Frame in the sequence of Amble Fram
follows thd last Recorded Data Group.\If)the length of tape between the last Amble Frame and VEOT is greater than,
es, the EOD Area shdll consist of at least 600 Frames. If the length of tape between the last Amble Fri
than 600 Frames, thelength of the EOD Area shall be equal to that length.

gth of tape occupied by 4 090 frames is approximately.500 mm.

which are not otherwise specified for interchange.
17.1.3 Pgrtition’0

es which
or equa
pme and

his Post-
htents of

17.1.31 LBOST
The LBOT isthe Partition Boundary. The first Frame after this point shall have the Absolute Frame Number of one.

17.1.3.2 System Log
Pack Item Nos. 8 to 15 shall not be recorded in the frames of the System Log. See 11.5.2.

172 ArealD

The most significant bit of the AreaID (see 11.4.11.1.1) shall be set to ONE for partition 0 and to ZERO for Partition 1.

17.3 System AreaPack ItemsNo. 6
In the System Area of partition 0, the bytes of Pack Item No. 6 shall be set to (FF).
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17.4 Empty partitions

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

17.4.1 Empty partition 1

An empty partition 1 shall contain

— aReference Area

— aSystem Area

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

— amjnimum of 4 690 Tape Management Frames identical with those of the EOD Area of partition 1.

The Vepdor Group Preamble, the Data Area and the following Tape Management Frames shall form a“continuum which
extends o the Partition Boundary and in which no unrecorded space, physical discontinuity or seam orAbsolute Frame Number
discontipuity or Absolute Frame Number repetition is permitted.

17.4.2 |[Empty partition O

An emply partition O shall contain
— aReference Area

— aSystem Area

— aDpta Area, comprising a Vendor Group and at least 35 Amble Frames
— an EOD Area of length 600 Frames minimum.

The firs] Frame of the EOD Area shall be recorded at least 3 500 mm befere:PEOT.

The Vejdor Group Preamble, the Data Area and the EOD Area shall ferm a continuum in which no unrecorded spage, physical
discontifuity or seam or Absolute Frame Number discontinuity orAbSolute Frame Number repetition is permitted.

17.5 |Initialization of partitioned tapes

When g new or bulk-erased tape is to be used as a partitioned tape, the recording of Recorded Data Groups sfarts in one
partition], the other is empty. In order to define the, position of the Partition Boundary, to ensure that the empty partition
confornis to the requirements of 17.4, and to assist.in efficient management of the tape position, it is convenient to|perform an
initializgtion pass prior to the first recording. Sueh initialization should write, as a continuum, empty partitions|1 and O as
defined pbove.

If an inifialization pass is performed on«a'recorded tape, it may destroy al data thereon, including history data injthe System
Log(s).

18 Housekeeping Frames

Housekgeping Frames do not-contain any user data. The Main Data Fragments of each track shall be generated by forming a G1
Sub-Grqup, with a running,number of 0 and in which each byte is set to (00), and then applying the procedure of 111.3 thereto.
The Sul code information shall be as defined in 11.4.

There afje three types of Housekeeping Frames, namely Amble Frames, System Log Frames and Tape Management Frames.

18.1 [Amble Frames

Amble K [ i i i information in Pack
Items No. O, No 1, No. 2 and No. 3 shall refer to the Basic Group which is represented by the precedl ng Recorded Data Group.

Amble Frames are not permitted within a Recorded Data Group, except within a run of Intermediate Frames (see 16.5.4), 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 16.5.5.1 and 16.5.5.2).
18.2 System Log Frames

System Log Frames shall be recorded within the System Area and with Absolute Frame Numbers in the range 71 to 95. All
bytes of Pack Items No. 0, No. 1 and No. 3 shall be set to (00). Bytes SCO, SC1 and SC2 of Pack Item No. 2 shall be set to
(00). Byte SC3 of Pack Item No. 2 shall be set as defined in 11.4.3.2.
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18.3 Tape Management Frames
Tape Management Frames shall be recorded only in

— the Reference Ares;

— the System area, except in the System Log;
— the EOD Areg;

— between VEOT and the Partition Boundary.

All bytes of Pack Items No. 0. No. 1 and No. 3 shall be set to (00). Bytes SC0O, SC1 and SC2 of Pack Item No. 2 shall be set to
al (00). Byte SC3 of Pack Item No. 2 shall be set as defined in 11.4.3.2.
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Annex A
(normative)

M easurement of the light transmittance of the prisms

A.1  [Thefollowing description outlines the measuring equipment and measuring method to be used for measuripg the light
transmittance of the prisms.
Transmiftance is the ratio between the reading obtained from the measuring equipment with the cartridge’ in positjon and the
reading pbtained with a reference prism in position.
Transmiftance of the cartridge prism:
P (Cartridge prism)
x 100.%
P, (Reference prism)
A.2 |Radiation source
Aninfrgred light-emitting diode (LED) with the following parameters shall beused:
wavelength at peak emission: 850 nm + 50 nm
half-povyer bandwidth: + 50 nm
A.3 |Radiation receiver
A silicon photo diode shall be used. It shall be operated in the’short-circuit mode.
A.4 [Optical assembly
The opt|cal assembly for testing the cartridgeprisms shall be as shown in figure A.2. All surfaces shall be matt black. Both
optical gystems shall be calibrated using the reference prism mounted asin figure A. 1.
All measurements shall be made in a dark-room.
A5 [Referenceprism
transmitfance: 95.% for awavelength of 850 nm £ 50 nm
dimensipns: seefigure A.3
A.6 [Measuringcircuitry
As described in'B=2.6; switch Sto bein position 0.
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72

7
N~ |1
a [ d y
4 .\
LED ) A -
Photo diode T~ -]~ i B
Y 4
a O \
i b .| Reference prism
98-0098-A - v
Figure A.1 - Reference prism
a= 3,75mm d= 1,00 mm
b=13,00mm e=13,20mm
c=6420mm f= 1,00 mm
Ry 0
R S
—
Rey 1
—> —>
LED KZ Di A
7 T
+
E
P
93-0124-B
Figure A.2 - Cartridge prism
6,0 mm
6,0 mm
6,0 mm

95-0100-A

Figure A.3 - Perspective view of the reference prism
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Annex B

(normative)

M easurement of light transmittance of tape and leaders

B.1 Introduction

The follpwing description outlines the general principle of the measuring equipment and measuring method t6 be agplied when
measuring the light transmittance of tape.

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

B.2 |Description of the measuring equipment

The equjpment shall consist of

— thefadiation source;

— thefadiation receiver;

— themeasuring mask;

— thepptical path;

— themeasuring circuitry.

B.2.1 |Radiation source

Aninfrg-red light-emitting diode (LED) with the following\parameters shall be used:
wavelength at peak emission : 850 nm 50 nm

half-povyer bandwidth : £50,nm

B.2.2 |Radiation receiver

A flat sificon photo diode shall be used. It shall be operated in the short circuit mode.

B.2.3 [Measuring mask

The megsuring mask shall have athickness of 2 mm and a circular aperture of diameter d such that the areais 80 % {o 100 % of
the actiie area of the photo diode.

The surflace of the mask shaltbe matt black.

The test|piece shall beheld firmly against the mask to cover the aperture and to ensure that no ambient light leaks pagt.
B.2.4 |Opticalpath (figure B.1)
The optifcal jath shall be perpendicular to the mask. The distance from the emitting surface of the LED to the mask ghall be

d

2tan o

whered isin mm and « is the angle where the relative intensity of the LED is equal to, or greater than, 95 % of the maximum
intensity of the optical axis.

B.25 Finish
The whole assembly shall be enclosed in a matt black case.

B.26 Measuringcircuitry (figure B.2)
The components of the measuring circuitry are

E : regulated power supply with variable output voltage
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. current-limiting resistor
: light-emitting diode

: dilicon photo diode

: operational amplifier

: feedback resistors

> gain switch

: voltmeter

The forward current of the LED, and consequently its radiation power, can be varied by means of the power supply E.

Di isoperg

The output

The output
Reo and Ry

B3 M

ling in the short circuit mode.
voltage of the operational amplifier is given by

Vo = Iy X Ry where |, isthe short-circuit current of Di.
voltage is therefore alinear function of the light intensity.

shall be low temperature-drift resistors with an accuracy of 1 %. The following ratio applies

Rio 1

Rfl 20

easuring method

et switch Sto position O.

Vith no test piece mounted vary the supply voltage of E until voltmeter V reads full scale (100 %).

flount aleader or trailer tape on the mask. The reading of .the-voltmeter shall be in the range 60 % to 100 %.

flount a test piece of magnetic tape on the mask. Set.switch S to position 1. Full deflection of the voltm
bpresents a light transmittance of 5 %.

pter now

B.3.1 S
B.3.2 ]
B.3.3 N
B.3.4 N

.
74
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Figure B.2 - Measuring circuitry

Tape _
\ Silicon photo
_-¥ diode
_- -~ - \ - Lad
-~ Dy d . 1
— = o Upuldl
T~e 7 — axis
LED S~ K '
— [ ———pl] Mask
93-0123-A
FigureB.1 - Optical arrangement
Reg 0
N
R S

— I+ ®

R¢ 1
e A
LED XZ Di
731 — —
_|._
E
A
93-0124-B
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Annex C
(normative)

M easurement of Signal-to-Noise Ratio

esponds
d head's
IS Siper
fl' Each

with the

mp*

gnal-to-

Unless othgrwise stated, the test conditions are those defined in clause 10 of this International Standard.

C.1 AL erasethetapeto betested.

C.2  Record the tape at 2 999,9 ftpmm. The associated recording frequency is denoted f;.

C.3  Measure the rms signal amplitude by gating the sweep of the spectrum analyzer over aJength of track that cor
topn 70° + 3° arc of scanner rotation. The centre of this arc shall be within 5° of the céntré of the arc of the reg
cohtact with the tape. Each sweep yields one measured value. Compute the average\of)8 measured values. This

During eagh of the same 8 sweeps, measure the total rms noise level at frequency f,, where f, is 2,1 MHz less than

sweep yieldls one measured value. Compute the average of 8 measured values. ThisisN;y-

C.4  Measure the rms read channel noise level at frequency f, over the.same 70° arc, without a tape loaded but
mators running. Each sweep yields one measured value. Compute the average of 8 measured values. Thisis Ny

C.5  Compute the Signal-to-Noise Ratio for this pass, 20 log ﬁ dB, where

tape
2 2
Ntape =4 Ntotal - Namp :
N amp
chall be lessthan 0,7.

Ntape

C.6  Rgpeat C3, C4, C5 for at least 64-passes. Take the average of the 64 Signal-to-Noise Ratios to determine the §
Ngise Ratio for the tape (SNR{ze):

C.7  Regpeat C.1to C.6 for the’Secondary Standard Reference Tape, to give SNRy; o

The Signalfto-Noise Ratio charagteristic is SNRy;,. - SNRy gz dB.
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The follpwing tests shall be carried out under the conditions defined in clause 10 of this International Standard

| SO/I EC 17462:2000 (E)

Annex D
(normative)

Method for determining the Nominal and the Maximum Allowable Recorded L evels

D.1 |Method for determining the Nominal Recorded L evel

D.1.1

D.1.2

D.1.3

The readl output from this tape is the Nominal Recorded Level for the physical recordingdensity of 4 499,8 ftpmm.

D.1.4

D.2
D.21

D.2.2

The readl output from this tape is the Maximum Allowable Recorded Level for the physical recording density of 4 49

D.2.3

D.3
Asahig

is necespary to prescribe limits for the recording:levels to which the tape has been subjected since the last bulk eras

the level

ftpmm, fL 999,9 ftpmm, 2 999,9 ftpmm.and 4 499,8, the Maximum Allowable Recorded Level for that physicd

density.
Note- Iti

the physical recording densities of 1 4999 ftpmm, 1 999,9 ftpmm, 2 999,9 ftpmm and 4 499,8 ftpmm.

Read the section of the Secondary Standard Amplitude Calibration Tape that has been recorded, at 4 49
note the read output and apply the appropriate calibration factor.

a.c. erase the Secondary Standard Reference Tape and record at 4 499,8 ftpmm, increasing the write cur
low value until the output on read equals, after applying the appropriate calibration factor, the value noted

a.c. erase the interchange tape and record at 4 499,8 ftpmm with the current deterniinied in D.1.2.

9,8 ftpmm.

rent from a
nD.1.1.

Repeat D.1.1 to D.1.3 for the physical recording densities of 1 499,9 ftpmm,~1999,9 ftpmm and 2 999,9 ftpmm.

Method for deter mining the Maximum Allowable Recor ded* evel

a.c. erase the Secondary Standard Reference Tape and record at4/499,8 ftpmm, increasing the write curré
output on read equals, after applying the appropriate calibrationfactor, 119 % of the value noted in D.1.1.

a.c. erase the interchange tape and record at 4 499,8 ftpmm with the current determined in D.2.1.
Repeat D.2.1 and D.2.2 for the physical recordingdensities of 1 499,9 ftpmm, 1 999,9 ftpmm and 2 999,9

Limitsfor therecorded levels
ory of excessive recording levels can impair.the operation of the recording system used in this International

s used when recording a tape for interchange. These levels are, for each of the physical recording densitieg

recommended that a tape to be-usedfor interchange should not have been previously recorded at levels higher than its Nominal Recd

ent until the

9,8 ftpmm.

ftpmm.

Standard it
ure and for
of 1 499,9

recording

rded Levels at

©ISO/IEC 2000 - All rights reserved

77


https://standardsiso.com/api/?name=b7dc967108eff942c98ab630cd28df72

1 SO/I EC 17462:2000 (E)

Annex E
(normative)

Representation of 8-bit bytes by 10-bit patterns

E.1l THe 8-bit bytes are represented with the most significant bit to the left and the least significant bit to the right.
The 10-bit patterns are represented with the bit recorded first to the left and the bit recorded last to the right.

E.2  THemagnetic recording system chosen requires that the d.c. level of the recorded signals be maintained near zero.
All 10-bit patterns are either balanced to d.c. level of zero or have ad.c. imbalance of 6:4 or 4:6.

Each 10-bit pattern is accompanied by an indicator Q which instructs the translator which of the two alternative patterns should
be selected for the next 10-bit pattern in order to maintain the lowest d.c. level.

Q isthe d.c. information of the previous pattern.

Q isthe d.c. information of the current pattern.

E.3  THeleft-hand column indicates the hexadecimal notation of the 8-bit byte for ease of search.
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Q=-1 Q=1
8-bit byte 10-Channel bit DC Q 10-Channd bit DC Q
pattern pattern
(00) 00000000 0101010101 0 1 0101010101 0 -1
(01) 00000001 0101010111 0 -1 0101010111 0 1
(02) 00000010 0101011101 0 -1 0101011101 0 1
(03) 00000011 0101011111 0 1 0101011111 0 -1
(04) 00000100 0101001001 0 -1 0101001001 0 1
(05) 00000101 0101001011 0 1 0101001011 0 41
(06) 00000110 0101001110 0 1 0101001110 0] -1
(07) 00000111 0101011010 0 1 0101011010 0 -1
(08) 00001000 0101110101 0 -1 0101110101 0 1
(09) 00001001 0101110111 0 1 0101110111 0 -1
(OA) 00001010 0101111101 0 1 0101111101 0 -1
(0B) 00001011 0101111111 0 1 0101111111 0 1
(0C) 00001100 0101101001 0 1 0101101001 0 -1
(0D) 00001101 0101101011 0 -1 0101101011 0 1
(OE) 00001110 0101101110 0 -1 0101101110 0 1
(OF) 00001111 01011110610 0 -1 0101111010 0 1
(10) 00010000 1101010010 0 1 1101010010 0 -1
(11) 00010001 0100010010 2 -1 1100010010 -2 -1
(12) 00010010 0101010010 0 -1 0101010010 0 1
(13) 00010011 0101110010 0 1 0101110010 0 -1
(14 00010100 1101110001 2 1 0101110001 -2 1
(15) 00010101 1101110011 2 -1 0101110011 -2 -1
(26) 00010110 1101110110 2 -1 0101110110 -2 -1
(17) 00010111 1101110010 0 -1 1101110010 0 1
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80

Q=-1 Q=1
8-bit byte 10-Channel bit DC Q 10-Channe bit DC Q
pattern pattern
(18) 00011000 0101100101 2 -1 1101100101 -2 -1
(19) 00011001 0101100111 2 1 1101100111 -2 1
(1A) 00011010 0101101101 2 1 1101101101 -2 1
(1B) 00011011 0101101111 2 -1 1101101111 -2 -1
(10 00011100 0101111001 2 1 1101111001 -2 1
(1D) 00011101 0101111011 2 -1 1101111011 -2 -1
(1E) 00011110 0101111110 2 -1 1101111110 -2 s
(2F) 00011111 0101101010 2 -1 1101101010 2 -1
(20) 00100000 0111010101 0 -1 0111010101 0 1
(21) 00100001 0111010111 0 1 0111010111 0 -1
(22) 00100010 0111011101 0 1 0111011101 0 -1
(23) 00100011 0111011111 0 -1 0111011111 0 1
(24) 00100100 1111010001 2 1 0111010001 -2 1
(25) 00100101 1111010011 2 -1 0111010011 -2 -1
(26) 00100110 1111010110 2 -1 0111010110 -2 -1
(27) 00100111 0111011010 0 -1 0111011010 0 1
(28) 00101000 0111110101 0 1 0111110101 -1
(29) 00101001 0111110111 0 -1 0111110111 0 1
(2A) 00101010 0111111101 0 -1 0111111101 1
(2B) 00101011 0010011011 2 -1 1010011011 -2 -1
(20) 00101100 0111101001 0 -1 0111101001 0 1
(2D) 00101101 0111101011 0 1 0111101011 0 -1
(2E) 00101110 0111101110 0 1 0111101110 0 -1
(2F) 00101111 0111111010 0 1 0111111010 0 -1

©ISO/IEC 2000 - All rights reserved



https://standardsiso.com/api/?name=b7dc967108eff942c98ab630cd28df72

| SO/I EC 17462:2000 (E)

Q=-1 Q=1
8-bit byte 10-Channel bit DC Q 10-Channd bit DC Q
pattern pattern
(30) 00110000 0111010010 0 1 0111010010 0 -1
(31 00110001 1110010010 2 -1 0110010010 -2 -1
(32 00110010 1111010010 0 -1 1111010010 0 1
(33) 00110011 1111110010 0 1 1111110010 0 -1
(34) 00110100 0111110001 2 1 1111110001 -2 1
(35) 00110101 0111110011 2 -1 1111110011 -2 41
(36) 00110110 0111110110 2 -1 1111110110 -2 -1
(37) 00110111 0111110010 0 -1 0111110010 0 1
(38) 00111000 0111000101 2 -1 1111000101 -2 -1
(39) 00111001 0111000111 2 1 11131000111 -2 1
(3A) 00111010 0111001101 2 1 1111001101 -2 1
(3B) 00111011 0111001111 2 1 1111001111 -2 -1
(30 00111100 0111011001 2 1 1111011001 -2 1
(3D) 00111101 0111011011 2 -1 1111011011 -2 -1
(3E) 00111110 0111011110 2 -1 1111011110 -2 -1
(3F) 00111111 0111001010 2 -1 1111001010 -2 -1
(40) 01000000 0100010101 2 1 1100010101 -2 1
(41) 01000001 0100010111 2 -1 1100010111 -2 -1
(42) 01000010 0100011101 2 -1 1100011101 -2 -1
(43) 01000011 0100011111 2 1 1100011111 -2 1
(44) 01000100 0101010001 2 1 1101010001 -2 1
(45) 01000101 0101010011 2 -1 1101010011 -2 -1
(46) 01000110 0101010110 2 -1 1101010110 -2 -1
(47) 01000111 0100011010 2 1 1100011010 -2 1
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