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Information technology — 3,81 mm wide magnetic tape cartridge for information interchange —
Helical scan recording — DDS-3 format using 125 m length tapes

1 Scope

This International Standard specifies the physical and magnetic characteristics of a 3,81 mm wide magnetic tape cartridge to
enable physical interchangeability of such cartridges between drives. It also specifies the quality of the recorded signals, the
recording method and the recorded format - called Digj i i between
drives by means of such magnetic tape cartridges.

o O = -

Informatiop interchange between systems also requires, at a minimum, agreement between the interchange ,patties [upon the
interchang¢ code(s) and the specifications of the structure and labelling of the information on the interchanged cartridge.

Under infofmation interchange circumstances in which a processing algorithm, e.g. for lossless data compression as spgcified in
ISO/IEC 1|1558, is applied to the host data prior to recording on the tape and a complementaryyréprocessing algprithm is
applied aft¢r the data is read from the tape, agreement upon these by the interchange parties is also required.

2 Copnformance
2.1 Magnetic tape cartridge

A tape carfridge shall be in conformance with this International Standard if it meet$-all the mandatory requirements [specified
herein. The tape requirements shall be satisfied throughout the extent of the tape:

For each rgcorded Entity any algorithm for lossless data compression usedfor processing the data therein shall hhve been
registered, Jand according to ISO/IEC 11576 the corresponding numerical identifier shall be recorded in Byte No.|3 of the
Entity Headler.

2.2 Generating drive

A drive geperating a magnetic tape cartridge for interchangeshall be in conformance with this International Standhrd if all
recordings [on the tape meet the mandatory requirements -0f*this International Standard, and if either or both mdthods of
appending find overwriting are implemented.

A claim of fonformance shall state which of the follow}iig optional features are implemented and which are not
— the perfprming of a Read-After-Write check and the recording of any necessary repeated frames;

— the gengration of ECC3 Frames.

In addition f claim of conformance shall stdte

— whether| or not one, or mores registered algorithm(s) are implemented within the system and are able to prodess data
receiveq from the host prior-te_edllecting the data into Basic Groups, and

= the algoyithm registratiomnidentification number(s) of the implemented algorithm(s).

2.3 Receiving drive

A drive recpiving asmagnetic tape cartridge for interchange shall be in conformance with this International Standard iffit is able
to handle apy recording made on the tape according to this International Standard. In particular it shall

— be able lto reécognize repeated frames and to make available to the host_data and Separator Marks from only onel 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 registration
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 bytes in a process of error correction;
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— whether or not one or more reprocessing algorithm(s) are implemented within the system, and are able to be applied to
processed data prior to making such data available to the host;

— the algorithm registration number(s) of the processing algorithm(s) for which a complementary reprocessing algorithm is
implemented.

3

Normative References

The following standards contain provisions which, through reference in this text, constitute provisions of this International

Standard (At the—tineot-publientionr—the—editonsndteatedwerevahd—Ad standards—are—subjectto—revsion—and partics 10

agreemen|ts based on this International Standard are encouraged to investigate the possibility of applying thé/most recent

editions df standards indicated below. Members of IEC and ISO maintain registers of currently valid International-Stgndards.

ISO 527 {all parts), Plastics — Determination of tensile properties.

ISO 1303:1992, Technical drawings — Method of indicating surface texture.

ISO/TEC11557:1992, Information technology — 3,81mm wide magnetic tape cartridge for information interchdnge —
Helical scan recording — DDS-DC format using 60 m and 90 m length tapes.

ISO/IEC[11576:1994, Information technology — Procedure for the registration of algotithms for the lossless copnpression
of data.

ISO/IEC|12247:1993, Information technology — 3,81 mm wide magnetic tape cartridge for information interchdnge —
Helical scan recording — DDS format using 60 m afid 90 m length tapes.

ISO/IEC|13923:1996, Information technology — 3,81 mm wide magnetig tdpe cartridge for information interchinge —
Helical scan recording — DDS-2 format usingJ20 m length tape.

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

IEC 1119-1:1992, Digital audio tape cassette system (DAT) — Part 1: Dimensions and characteristics.

4 Definitions

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

4.1
4.2

4.3
reproces

Absolute Frame Number (AFN): A sequence number, encoded in the Frame.
f.c. erase: A process of erasure ufilising magnetic fields of decaying intensity.

Access Point: A point, at thesstart of a Processed Record Sequence, at which the presentation of Code
ding algorithm is required=to start, regardless of whether the data of interest in a retricval operation starts a

or at a supsequent point.

4.4
4.5
4.6

hlgorithm: A seyof#ules for transforming the logical representation of data.
Area ID: Ajidentifier defining the area of the tape and specifying the types of Frame written.

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

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

pulses.

4.7

words to a
that point

bad at the
of missing

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

the line normal to the centreline of the recorded track.

4.8
4.9
4.10
4.11

back surface: The surface of the tape opposite to the magnetic coating which is used to record data.
byte: An ordered set of bits acted upon as a unit.
cartridge: A case containing magnetic tape stored on twin hubs.

Channel bit: A bit after 8-10 transformation.

n line with
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4.12 Codeword: A word which is generated by a processing algorithm. The number of bits in a Codeword is variable, and
is not defined by this International Standard.

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

4.14 Early Warning Point (EWP): A point along the length of the tape at which warning is given of the approach, in the
forward direction of tape motion, of the Partition Boundary or of the Physical End of Tape.

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

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

4.17 rror Correcting Code (ECC): A mathematical computation yielding check bytes used for the detection and cor-
rection off errors.

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

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

4.20 ragment: A collection of bytes which are treated as a unit for recording, readback and erter-correction purposes.
4.21 rame: A pair of adjacent tracks with azimuths of opposite polarity, in which the track with the positife azimuth
precedes fhat with the negative azimuth.

4.22 ousekeeping Frame: A Frame which contains no user data and which is idéntified as such by the values fin the data
fields thefein.

4.23 ogical Beginning of Tape (LBOT): The point along the length of thétape where a recording of data for i hterchange
commencgs.

4.24 agnetic tape: A tape which will accept and retain the magsetic signals intended for input, output apd storage

purposes pn computers and associated equipment.

4.25 Master Standard Amplitude Calibration Tape: A pre:fécorded tape on which the standard signal amplifudes have
been recofded in the tracks of positive azimuth, 21,0 um wide, récorded at a track pitch of 27,2 um, on an a.c. erased tape.

Note | - Th¢ tape is recorded with the nominal physical recording densities\6F'4 4998 ftpmm, 2 999,9 ftpmm, 1 999,9 ftpmm and 1 499,9 ftpmm)|
Note 2 - Th¢ Master Standard Amplitude Calibration Tape has been.established by Reliability Centre for Electronic Components of Japan (RCJ).

4.26 Master Standard Reference Tape: A tapesclected as the standard for Reference Recording Field, Signal Amplitude,
Resolutiop, Overwrite and Signal-to-Noise Ratie:

Note - The Master Standard Reference Tape has been established by RCJ.

4.27 Optimum Recording Field: Inythe plot of Average Signal Amplitude against the recording field at thf physical
recording|density of 2 999,9 fipmm, the field that causes the maximum Average Signal Amplitude.

4.28 Partition Boundary: The) point along the length of a magnetic tape at which partition 1 ends and partition 0
commencgs.

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

4.31 hysical_récording density: The number of recorded flux transitions per unit length of track, express¢d in flux
transitiond per milimetre (ftpmm).

4.32 re-recording condition: The recording levels above which a tape intended for interchange shall not previgusly have
been recorded:

4.33 processing: The use of an algorithm to transform host data into Codewords.
4.34 processed data: A sequence of Codewords which results from the application of processing to data.

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

4.36 Processed Record Sequence: A sequence of one or more Processed Records which starts on an 8-bit boundary and
ends on a subsequent 8-bit boundary.

4.37 record: Related data treated as a unit of information.

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

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

Note - Secondary Standard Amplitude Calibration Tapes can be ordered from RCJ, 1-1-12 Hachiman-cho, Higashikurume, Tokyo 203, Japan, under Part
Number JCM 6130 /CM 15521. In principle such tapes will be available until the year 2007. However, by agreement, this period may be shortened or
extended to take into account the demand for such Secondary Standard Amplitude Calibration Tapes. It is intended that these be used for calibrating tertiary
reference tapes for use in routine calibration.

4.41 Sec s AL c performance of which is known and stated in relation to that of the
Master Stanfdard Reference Tape.

Note - Secondjry Standard Reference Tapes can be ordered from RCJ, 1-1-12 Hachiman-cho, Higashikurume, Tokyo 203, Japan, under Past-Number JRM
6130/ RM 15921. In principle such tapes will be available until the year 2007. However, by agreement, this period may be shortened or extended t¢ take into
account the defnand for such Secondary Standard Reference Tapes. It is intended that these be used for calibrating tertiary reference fapes for uselin routine
calibration.

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

4.43 Standard Reference Amplitude: The Average Signal Amplitude from the tracks of pdsitive azimuth of th¢ Master
Standard Ammplitude Calibration Tape at a specified physical recording density.

4.44 Tajpe Reference Edge: The bottom edge of the tape when viewing the recordingside of the tape, with the FEOT to
the observer's right.

4.45 Tept Recording Current: The current that produces the Reference Recording)Field.

4.46 tretk: A diagonally positioned area on the tape along which a series ofdnagnetic signals may be recorded.

4.47 unprocessed data: Data which has not becn subjected to processing.

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

4.49 Viftual End of Tape (VEOT): The point along the length(of the magnetic tape within partition 1 which defines the
end of the part of partition 1 which is usable for recording data foginterchange.

5 Canventions and Notations
A measured value is rounded off to the least signifisant digit of the corresponding specified value. This implics [that, for
example, a|specified value of 1,26 with a positiveXolerance of +0,01 and a negative tolerance of -0,02 allows a fange of
measured vhlues from 1,235 to 1,275.

The setting [of a bit is denoted by ZERO or ONE.

Bit patternq and numbers in binary nofation are represented by strings of 0s and ls. Within such strings, X may bq used to
indicate tha} the setting of a bit is not'specified within the string.

Bit patterns|and numbers in bipary-rotation are shown with the most significant bit to the left and the least significant bit to the
right.

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

The names pf basic elements, e.g. specific fields, are given with a capital initial letter.

6 A¢roenyms

AEWP After Early Warning Point
AFN  Absolute Frame Number
BAT  Block Access Table
DF-ID Data Format Identifier
ECC  Error Correcting Code
EOD  End of Data

EWP  Early Warning Point

GIT Group Information Table
LBOT Logical Beginning of Tape
LSB Least Significant Byte
LF-ID Logical Frame Identifier
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MRS  Media Recognition System

MSB  Most Significant Byte

MSRT Master Standard Reference Tape
PBOT Physical Beginning of Tape
PEOT Physical End of Tape

RAW  Read-After-Write

SNR  Signal-to-Noise Ratio

VEOT Virtual End of Tape

7 Environment and safefy

7.1
Tests and

in the following ambient conditions of the air immediately surrounding the drive :

temperatyre :23°C+2°C
relative hiimidity :40 % to 60 %
condition|ng period before testing :24h

7.2 Operating environment

Cartridge$ used for data interchange shall be capable of operating under the following conditions, as measured within
the tape ekit from the drum of the generating or receiving drive :

temperature :15°Cto55°C

relative hfimidity 210 % to 80 %

wet bulb emperature : 26 °C max.

There shal be no deposit of moisture on or in the cartridge.

The abov¢ conditions include any temperature rise that may ‘O¢cur while operating the drive.

Conditionfing before operating:

If a cartri
cartridge
of the ope]

Note - Rapi
7.3

For long-
temperatu,
relative hy
wet bulb t

The stray
cartridge.

Testing environment

measurements made on the tape cartridge to check the requirements of this International Standard shall be ¢

rating environment, up to a maximuin of 24 h.

variations of temperature should be avoided.

Storage environment

erm or archival storageof-Cartridges the following conditions shall be observed:
Fe :5°Cto32°C

midity :20 % to 60 %

emperatue :26 °C max.

7.4

Transportation

ISO/IEC 15521:1998(E)

arried out

10 mm of

lge has been exposed during storage and/or transportation to a condition outside the above values, befojre use the
hall be conditioned in the operating &nyironment for a time at least equal to the period during which it haf been out

agnetic field at any point on the tape shall not exceed 4 000 A/m. There shall be no deposit of moisture ofi or in the

Recommended limits for the environment to which a cartridge may be subjected during transportation, and the precautions to
be taken to minimize the possibility of damage, are provided in annex K.

7.5

Safety

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

7.6

Flammability

The cartridge and its components shall be made from materials, which if ignited from a match flame, do not continue to burn in
a still carbon dioxide atmosphere
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8 Dimensional and mechanical characteristics of the case
8.1 General

The case of the cartridge shall comprise

— an upper half,

— alower half,

— aslider movably mounted on the lower half,
— alid pivotally mounted on the upper half.

In the drawi|ngs, using third angle projection, an embodiment of the cartridge is shown as an example.
Figure 1 is a perspective view of the cartridge seen from top.
Figure 2 is a perspective view of the cartridge seen from bottom.
Figure 3 is a partial view of the rear side.
Figure 4 is a schematic view showing the Reference Planes X, Y and Z.
Figure 5 shows the front side.
Figure 6 shows the top side with the lid in closed position.
Figure 7 shows the left side.
Figure 8 shows the top side with the lid in open position.
Figure 9 shows the left side with the lid in open position.
Figure 10 shows the bottom side with the lid and the slider in closed position.
Figure 11 shows the bottom side with the lid and the slider in épen position.
Figure 12 is a view from the top of the inside of the lowerhalf with the upper half removed.
Figure 13 is a view of the bottom half with the lid anddhesslider in open position.
Figure 14 is a view of the left side with the lid and the slider in open position.
Figure 15 is a top view of a hub.
Figure 16 is a side view of a hub with partial crggs-section.
Figure 17 is a partial cross-section through achub and both halves of the case showing the interfpce with
the drive spindle.
Figure 18 shows at a larger scale the lid's the open position.
Figures 19, 20 show at a larger scale the functional relationship between the lid and the locking mefchanism
of the hubs.
Figures 21, 22 show the label areag-0i the top and the rear side.
Figure 23 shows both corpers'of the bottom side, for autoloaders
Figure 24 shows the sliderbowdown, for autoloaders.
The dimensjons are referred to three 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, fevealed
when the sl{der is opened (sce 8.8.4(@and figure 11).
Plane Y is gerpendicular to Plane’X"and Planc Z and passes through the centre of the circular Datum Hole.
Plane Z is the plane on whighithe slider moves (see figure 7).
8.2 PDverall dimensions (figures 6 and 7)
The overall[dimensions of the case with the lid in the closed position shall be
[, =73,0 mm £ 0,3 mm

[, =54,0 mm £ 0,3 mm

I3 =10,5 mm + 0,2 mm

Where the shell meets the lid on the top side of the cartridge, the angle of the chamfer shall be
0=45°+ 8° (see figure 21)

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

ry=1,0 mm % 0,5 mm

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

r, = 0,5 mm max.
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8.3

Loading grip (figure 6)

ISO/IEC 15521:1998(E)

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

1, =255
15: 11,0

mm = 0,3 mm

mm *= 1,0 mm

lg=5,0mm + 0,2 mm

l7=23 r[m-s O3-mm
The depth of the loading grip below the surface of the top side shall be

0,5 mm

8.4

The two
drive. Th

lg=6,0 mm = 0,1 mm

192 5,0 n

8.5
The lid s

The first
slider. Th

1,0 =04
I, =30
l,=12
l;3=49.4

The seco
open pos

1, =30 ]:m min.

1,4=09

16 = 36,0

8.6
The lid 1s

+0,2 mm
-0,0 mm

Holding areas (figure 6)

preas shown shaded in figure 6 shall be the areas along which the cartridge shall bé-hield down when insd
Eir positions and dimensions shall be

im + 0,1 mm

Notches of the lid (figures 5 and 8)

all have two pairs of notches.

pair of notches, the slider lock release notches, allows elemerits of the drive to release the locking mechar
e positions and dimensions of these notches shall be

nm max.

mm min.

mm + 0,1 mm
mm * 0,2 mm

nd pair of notches, the slider mowvement notches, allows elements of the drive to move the slider from the cl
tion (see also 8.8.1). The positions and dimensions of these notches shall be

m min.
nm + 0,1 mm
0 mm + 0415 ' mm

Lid\dimensions (figures 6 to 8)

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

rted in the

ism of the

sed to the

l;7=12mm+0,] mm

lig=6,8 mm + 0,4 mm

ljg=1,1mm=+0,] mm

lp=2,0mm = 0,1 mm

ly; =6,4mm 0,2 mm

l»=1,5mm+0,] mm

r3 =6,8 mm * 0,4 mm
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The lid shall have a chamfer of 45° by

L3 =15mm=+0,] mm

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

l4,=10,5mm = 0,2 mm

Ls <1y

When no fofce is exerted

54 = 10,9 mm max.
In figure 8 the lid is shown in the open position. The distance from the front edge of the lid to the rear side shall be
6 =55,5mm + 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, eonsist of a pair of winows on
the left and fight sides of the case (see also figure 18). The design of these windows allows-this detection for two differ¢nt drive
designs:

— either a [ight source and a detector are provided in the drive on each side of the cartridge, in which case the light epters the
case thrpugh the upper windows, falls on a prism (see section A-A) mountedingside the case, which reflects this light so that
it goes through the tape and falls on the detector through the lower windew; the light transmittance of the prism|shall be
greater than 50% of that of a reference prism when measured as specified\in annex A,

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

The positiops and dimensions of these windows allow the cartridge to be used with drives implementing either syst¢m, they
shall be

ly7=6,20 mm £ 0,10 mm
[, =7,65 mm = 0,10 mm
+ 0,20 mm

l')g = 1,50 mm
- - 0,00 mm

l30=3,9 mih £ 0,1 mm
I3y =18 mp £ 0,1 mm
l3,=7,0mmn £ 0,2 mm
33 =2,5 min min.

Dimension /5, spegifies the position of the rear edge of the windows relative to Reference Plane X. Dimension /53|shall be
measured r¢lative to this rear edge.
8.8 Bottom side

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

The dimension /34 of the bottom half, /55 of the slider and /5 of the lid shall satisfy the following conditions
l34,=73,0 mm £ 0,3 mm
s <13y

Ly < Iy
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8.8.1 Locking mechanism of the slider (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.

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

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

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

l7=121Mm = 0,1 mm
33 =49,8)mm + 0,2 mm

[3o=10,0mm + 0,1 mm

+ 0,5 mm
l,n=2,0 Inm
40 -0,0 mm

l4; = 3,0 thm min.

l4 = 1,5 im min.
l;3=0,8 thm = 0,1 mm
+ 0,5 mm
l44=0,8 thm 0.1 mm
A =45° min.

l45 =0,65|mm + 0,05 mm
The positfon and dimensions of the openings for fhe detent when the slider is held in the open position are determifed by (59,
Lyos 143 angl 1.

In the cloped position of the slider, the 'maximum force to be exerted on the detent in a direction perpendicular to [Reference
Plane Z and over a stroke of 0,65 mm ‘shall be 0,5 N max.

In the opep position of the slider-the holding force shall be 0,3 N min.

8.8.2 Access holes(figure 10)

The slider shall have twoccircular access holes (see section B-B) which, in the open position of the slider, allow pen¢tration of
the drive dpindles intorthe hubs. The diameters of these access holes shall be

d, = 10,0 mm £0,2. mm

d, = 12,0 mimmax.

These access holes shall have a chamfer of depth 0,5 mm + 0,2 mm.

8.8.3 Recognition, sub-datums, and write-inhibit holes (figure 11)
The bottom half shall have a number of holes on an edge at its rear. This edge shall be defined by

lye =452 mm = 0,2 mm
l;7=49,2 mm = 0,2 mm

The centres of these holes lie on a line perpendicular to Reference Plane Y at a distance from Reference Plane X of

l43 =472 mm + 0,2 mm
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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

dy =25mm=*0,1 mm

l4g=1,0mm = 0,1 mm

ls=56,0 mm * 0,3 mm

ls; =4,0mm + 0,1 mm

+0,1 mm

ls3 = 3,0 mm min.

All Recognftion Holes shall have the cross-section shown in cross-section F-F in figure 11 for Recognitiont 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

punched ouft. These plugs shall withstand an applied force of 0,5 N max. without being punched out.

Recognitio

1 Holes No. 1 and No. 3 shall be open. Recognition Holes No. 2 and No. 4 shall be\elosed.

Other combinations of the states of the Recognition Holes No. 1, No. 2, No. 3 and No. 4 ate réscrved for other applicat

annex H).

8.8.3.2

Write-inhibit Hole (figure 11)

The positiop and dimensions of the Write-inhibit Hole shall be

dy =2,5mm=+0,1 mm

lso=56,0 im £ 0,3 mm

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

The Write-

the two cro|

nhibit Hole shall have the cross-section shown in ¢ross-section F-F in figure 11 for Recognition Hole No.

shall withstand an applied force of 0,5 N max without.being punched out.

The case miay have a movable element allowing the\Write-inhibit Hole to be opened and closed. If present, this elemen
such that the state of Write-inhibit Hole is visible(see figure 3 as an example). Such an element shall be neither br
moved by g force smaller than 0,5 N.

Regardless

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

[s,=1,0m

8.8.3.3
These hole

m + 0,1 mm
n min.

Sub-datum holes (figure 11)

are used\o’position the cartridge in the drive. Their position and dimensions shall be as follows.

The hole sqen below the Write-inhibit Hole in figure 11 shall have an elongated form and the same cross-section E-E
for the othdr ‘hole.

the plug

ons (see

. One of

ks-sections F-F shows the hole closed by means-of a plug, the other shows it with the hole punched out. Th¢se plugs

shall be
bken nor

of whether a plug or a moyable/clement is used to select the open and closed states of the Write-inhibit Hole, the

hs shown

s, =45,5mm + 0,2 mm

+ 0,1 mm
lss =3,5 mm
- 0,0 mm
+ 0,05 mm
) - 0,00 mm
The position and dimensions of the other Sub-datum hole shall be
+ 0,05 mm
ds =2,50 mm
) - 0,00 mm

10
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dg = 1,0 mm min.

Is7=35,5mm = 0,1 mm

Isg =2,0 mm min.

l59 = 1,2 mm min.

The edge of both Sub-datum Holes shall have a chamfer of

0,2 mm + 0,1 mm.

ISO/IEC 15521:1998(E)

mm * 0,1 mm

+ 0,05 mm
mm
- 0,00 mm

+ 0,1 mm
nm
- 0,0 mm

mm min.
+ 0,05 mm

D mm
- 0,00 mm

nm max.
mm min.

mm max.
+ 0,7 mm

mm
- 0,0 mm

mm min.

10

mm min,

+0,00 mm

mm
-0,15 mm

Datum holes (figure 11)

r edge of both Datum Holes shall have a chamfer of 0,2 mmp# 0,1 mm.

Access room for tape guides (figure 11)

cartridge is inserted into the drive, tape guides in the drive pull out the tape toward the heads of the drive,
hsions of the access room provided by the cartridge for these tape guides shall be (see also 8.8.7.5):

r half has two Datum Holes also used to position the cartridge within the drive. One of them has an-¢longated form,
is circular. Cross-section D-D shown for the latter also applies to the former. Their positions and diménsion

ks shall be

The shape

8.8.4
The lowe
the other
160 = 5 l ,(
lg; = 2,8(
167 = 3,5
[6'; = 3,0
d7 = 2,8
The uppe
8.8.5
When thg
and dime]
[64 = 3,1
165 = 5,6
[66 = l 1,(
[67 = 7,0
[68 = 6,7
a=45°4
[70 = 3,3(
8.8.6

Holes for accessing the hubs (figure 11)

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

The positions and dimensions of these holes shall be

d8 = 9,0

l7; =29,00 mm + 0,15 mm

mm = 0,1 mm

75, =10,5mm + 0,1 mm

l73=30,0 mm + 0,1 mm

11
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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 a locking mechanism for the hubs to
prevent them from rotating when the lid is in the closed position. The design of this locking mechanism is not specified by this
International Standard, thus it is not shown in figure 12. Locking and unlocking of the hubs shall depend upon the position of
the lid as specified in 8.13.

8.8.7.1 Diameter of the wound tape

The diameter of the tape wound on a hub shall be

d9 = 36,5 mHR-max

8.8.7.2 Tape wind

The magnefic surface of the tape shall face outwards.

8.8.7.3 Tape motion

The forwar{l direction of tape motion is from the left side of the cartridge to its right side (see figures | ‘and 2).

8.8.7.4 Guide posts

The tape shall pass around two guide posts in the cartridge, the axes of which are perpendiculacto Reference Plane Z and pass
through the{ centres of the Datum Holes. The positions and dimensions of these guide posts shall be

— their popitions are determined by those of the centres of the Datum Holes,
— their crgss-section shall be circular with a radius
r4 =3,0lmm + 0,1 mm
over anfangle of 180° in clockwise sense starting at angle
p=45°+1°
— their cr@ss-section over the other half of 180° is not specified:by this International Standard.

8.8.7.5 Position of the tape in the case (Figure 12, view A)

When the fape 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 shallbe

174 = 1,4 mm min.
l75 = 6,4 mm max.
The design|centre for the position of the thpe centreline is
l76=3,9 mm

The heightjof the access roomspecified in 8.8.5 for the tape guides shall be

+ 0,6 mm
l77 = 8,0 mjm
- 0,00mm
8.8.7.6 Tape path zone

When the cartridge 1s inserted into the drive, the tape 1s pulled outside the case by tape guides as mentioned above. It 1s then no
longer in contact with the guide posts. The tape path zone of the case is the zone in which the tape must be able to move freely.
This zone is defined by

;g =355 mm x 0,1 mm

lgo=8,0 mm = 0,2 mm

12
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8.8.8 Light path (figure 12)

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

The position and dimensions of the lower window are specified by /5, and I3, (see figure 9). The dimensions
lg; = 1,5 mm max.

lg> =5,0 mm min.

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

8.8.9 Support Areas (figure 13)

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

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

— Area {C' shall be defined by
lgz3=1,0mm % 0,1 mm
lg4 = 49,0 mm + 0,3 mm

8.8.10 Datum Areas (figure 13)

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

— Datum Area A shall be centred on the intersection of Reference Planes X, Y and Z, its inner diameter shall be d{ (see 8.8.4
and fijgure 11), its outer diameter shall be

dip=P,0mm=+0,1 mm

— Datum Area B shall be centred on the intersection of Reference Planes X and Z at a distance lgo (see 8.8.4 and| figure 11)
from {he centre of Datum Area A. Its inner dimensions shall be lg) and lg5, its outer diameter shall be d .

— Datum Area C shall be centred on a point defined by
lgs =42,0 mm * 0,3 mm
lge=25,5mm + 0,3 mm

Its diamefer 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 AreadB'shall be coplanar with Datum Area B within 0,1 mm.

Support Area’C' shall be parallel to Reference Plane 7 within 0 1 mm It shall be at a distance

lg7 = 1,10 mm % 0,05 mm

from Reference Plane Z.

8.9 Hubs (figures 15 and 16)
The dimensions of the hubs shall be

+ 0,08 mm
- 0,00 mm

+ 0,0 mm

13
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-0,1 mm
dy3= 15,00 mm + 0,05 mm
B =60°+1°
y=45°+1°

+ 0,1 mm
lgg=2,5 mm

- 0,0 mm

+ 0,20 mm
lgg = 2,60 mm

- 0,00 mm
The two cylindrical surfaces with diameters || and d,5 shall be co-axial within 0,05 mm.
The torque [necessary to rotate the hub with a partially or fully wound tape shall be 0,000 2 N-m max.
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 § N max.
they will ngt become detached from the hubs.
8.11 [nterface between the hubs and the drive spindles (figure 17)
The interfafe between the hubs and the spindles, shown in figure 17 in cross-s€ction, is specified in terms of the fpllowing
relationships:
LOmm <£|(d|5-d;y) < 1,2mm
191 - [90 = 1,3 mm max.
Note - It is expected that the top of the drive spindle will not penetrate within the hubbeyond a distance 13 = 7,65 mm max. above Reference Plane .
8.12 Opening of the lid (figure 18)
When the I{d is opened its lower front edge moves along amarc of a circle with radius
rs =9,6 mm + 0,2 mm
The centre pf rotation is defined by /;; and /,,. Theend position of the lid, i.e. when it is fully open, is defined by
lg =10,9 mm = 0,2 mm
lg3=0,3 mn £ 0,1 mm
ly4 = 6,3 mmn £ 0,2 mm
The force K required to open the’lid shall not exceed 1,2 N. It shall be applied at a distance
lys =5,0 mmn + 0,1 mm
measured plarallel to-Réference Plane Z from the centre of rotation of radius rs (see also annex J).

, except

d.

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

lgg =7,0 mm

ly7=7,5mm % 0,2 mm

as shown in figure 19.

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

lgg = 10,3 mm

14
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lgg = 6,6 mm = 0,2 mm
as shown in figure 20.

8.14 Label areas (figures 21 and 22)

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

l100 = 5,2 mm min.

1101 = 39 4 T MTIax.
1102 = §,8 mm max.
r¢ = 0,5 mm min.

8.15 Requirement for autoloaders (figures 23 and 24)

To allow|use with autoloaders, the channel from the Z Datum to the lg; dimension shall be Clear. Within this channel, the
dimensiofs of the corners and edges shown in figure 23 shall be

lg7 = 1,1 mm + 0,05 mm

r7 = 0,3 mm max. or 0,3 mm max. chamfer

6 =6° mgx.

On the sidles of the cartridge, the height of the handling area above the slider recess as shown in figure 23 shall be
lip3 =54mm= 0,5mm

On the bqttom of the cartridge, the slider bowdown as shown in_figure 24 shall be

l104 = 0,4 mm max.

15
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Figure 12 - Inside view of the lower half
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Figure 16 - Side view of a hub
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Figure 17 - Interface with the drive spindle
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Figure 18 - Lid in completely open position
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Figure 19 - Extreme position of the

lid for which the hubs
are still locked

Figure 20 - Minimum position of
the lid for which the
hubs are completely
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Figure 22 - Rear side, label area
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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 translucent length of the same or equivalent base material without the
ferromagnetic coating and the back coating.

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

9.2 Tape length
9.2.1 Length of magnetic tape
The length of tape between PBOT and PEOT shall be in the range 10 m to 125 m.

9.2.2 Length 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 thpes and the
magnetic tape shall be perpendicular to the Tape Reference Edge within 10°.

9.2.3 Length of splicing tapes

The splicing tapes shall extend for a distance of not less than 6,0 mm and niot more than 7,0 mm over the lead¢r and trailer
tapes. Their extents over the magnetic tape shall be not less than 4,0 mm and not more than 10,0 mm.

9.3 Tape width

9.3.1 Width of magnetic tape
The wiglth of the magnetic tape shall be
3,800 jmm + 0,005 mm

The wifdth shall be measured across the tape from edge to edge when the tape is under a tension of 0,10 N + 001 N and is
lying flpt between glass slides.

9.3.2 Width of leader and trailer tapes
The widlth of the leader and trailer tapes shall be

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

The widlth shall be measured.aCross the tape from edge to edge when the tape is under a tension of 0,10 N £ 0,01 N and is lying
flat betpveen glass slides,
9.3.3 Width<and position of splicing tape

The widlth of the&plicing tape and its position across the width of the leader, trailer and magnetic tapes shall be fuch that the
bottom|edge ofithesplicing tape shall be no more than 0,60 mm from the bottom edges of the other tapes and thg top edge of
the splifingqtape shall be no more than 0,60 mm from their top edges. Neither edge of the splicing tape shall extenfl beyond the
edges df the leader, trailer and magnetic tapes.

9.3.4 Edge weave

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

1) Place a 450 mm sample under a tension of 0,050 N + 0,005 N.

2) 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.

3) 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)
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4) Determine the maximum deviation of the edge measurements within that length from the calculated edge position (see figure
26).

5) Move the start position for the calculation of the next 50 mm length by an interval of 0,25 mm.
6) Repeat steps 3), 4) and 5) for successive 50 mm lengths along 250 mm of the Tape Reference Edge.

7) The edge weave is the average of the 801 values from step 4).

Edge Position Sensor

Tape

Flanged Guide

== 250mm T =

0,050 N 0,050 N

Figure 25 - Measurement of edge weave

Tape(Reference Edge
. B
L I
. SN SN
Maximum ~__ ~ oS
Pevration “I \\\-// \
Calculated
Edge
Position
50mm g

Figure 26 - Edge weave
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9.4 Discontinuities
Between PBOT and PEOT there shall be no discontinuities in the magnetic tape such as those produced by tape splicing or
perforations.
9.5 Tape thickness
9.5.1 Thickness of magnetic tape
The thickness of the magnetic tape at any point shall be
+£00um
£0 i1 '
0,7 Uiny
- 0,8 um
9.5.2 Thickness of leader and trailer tape
The thickness of the leader and trailer tapes at any point shall be between 11 jim and 17 um.
9.5.3 Thickness of splicing tape
The thikckness of the splicing tape at any point shall be 27 um max.
9.6 Longitudinal curvature
The radius of curvature of the edge of the tape shall not be less than 33 m.
Procedure:
Allow f 1 m length of tape to unroll and assume its natural curvature on a{Taf'smooth surface. Measure the deviafion from a 1
m chorfl. The deviation shall not be greater than 3,8 mm. This deviation €orresponds to the minimum radius of curvature of 33
m if m¢asured over an arc of a circle.
9.7 Cupping
The departure across the width of tape from a flat surface shall hot exceed 0,5 mm.
Procedure:
Cuta 1}0 m = 0,1 m length of tape. Condition it for a minimum of 3 h in the test environment by hanging it so that poth surfaces
are fregly exposed to the test environment. From, the*centre portion of the conditioned tape cut a test piece of 25 mm length.
Stand the test piece on its end in a cylinder whicl{1s at least 25 mm high with an inside diameter of 4,1 mm * 0,2 nm. With the
cylinder standing on an optical comparator(mgasure the cupping by aligning the edges of the test piece to the reticle and
determ{ning the distance from the aligned edges to the corresponding surface of the test piece at its centre.
9.8 Coating adhesion
The forice required to peel any part'of the coating from the tape base material shall not be less than 0,05 N.

Procedure (see figure 27):

Take aftest piece of the tap€approximately 380 mm long and scribe a line through the recording coating across the
tape 125 mm from opg end. Using a double-sided pressure sensitive tape, attach the full width of the test piece
metal plate, with thesrecording surface facing the plate, as shown in the figure below. Fold the test piece over 18

metal

254 mm per min. Note the force at which any part of the coating first separates from the base material. If this is |
N, the tapeChas failed the test. If the test piece peels away from the double-sided pressure sensitive tape bef
exceed$ 0;05 N, an alternative type of double-sided pressure sensitive tape shall be used. If the back surface

ate and the free end of the test piece to the jaws of a universal testing machine and set the speed of the jaw

width of the
to a smooth
D°, attach the
separation to
ess than 0,05
re the force
f the tape is

coated, repeat the procedure for the back coating
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9.9
There shi

Procedu
Attach of
Wind the
Store the
Store for
Apply af
9.10

Measurements shall be made in accordance with\ISO 527 The length of the magnetic tape test piece shall be 20

length of]
elongatio

9.10.1
The brea

The brea
The breal
Procedu
Load the
9.10.2

=

Pressure3sensitive taf

¢ 125 mm———»

ECMA-93-120-A

Figure 27 - Measurement of coating adhesion

Layer-to-layer adhesion

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

re:

e end of a test piece of magnetic tape of length 1 m to the surfacg.of a glass tube of diameter 36 mm.
tape on to the tube at a tension of 1,1 N.

wound test piece in a temperature of 45 °C + 3 °C and a'relative humidity of 80 % for 4 h.

a further 24 h in the Testing Environment.

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

Tensile strength

the leader tape test piece shall be 50 mm. The length of the trailer tape test piece shall be 50 mm. T
n for all tensile tests shall be 100.mm/min - ISO 527, Rate D.

Breaking strength
xing strength of the magretjc tape shall be 6,0 N min.

xing strengths of the-leader and trailer tapes shall each be 5,0 N min.

king strength of-the/splice shall be 5,0 N min.

re:

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

Yield strength

The yiel

4 th o tha £ M Jt <l 207 1 . £l
SUTITSUTIS UL TUTITUITHEITTU U PIoduti T 4 J-70 CTUITE AUTUIT UT UHIT tdpU.

The yield strength shall be 4,5 N min.

9.11 Residual elongation
The residual elongation, expressed as a percentage of the original length, shall be less than 0,03 %.
Procedure:

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

For 3 minutes, apply an additional force of 0,8 N.

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

30
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9.12
The fle

Flexural rigidity

xural rigidity of the tape in the longitudinal direction shall be between 0,000 7 N-mm? and 0,001 4 N-mm?2.

998(E)

For the base material, the Young's modulus in the transverse direction shall be greater than or equal to the value in the
longitudinal direction.

Procedure:

Clamp a 180 mm test piece in a universal testing machine, allowing a 100 mm separation between the machine jaws. Set the

jaw sef

of the curve

betwed

Flexural Rigidity = EI

where:

oF
T
w

SL/L
E

9.13

The elg
ranges

10°Q
10°Q
The eld
9 x 108

Procedure (see figure 28):

Condit
semici
contact|
= 3,81

across the electrodes and medsare the resulting current flow. From this value determine the electrical resistance.

Repeat

For bag

F I WT wr?

tHC-5T

n 0,5 N and 1,5 N. The calculation is:

[=——o

OL/ L 12

change in force in newtons
measured thickness in millimetres
measured width in millimetres

change in sample length between the jaws divided by the original lengthbetween the jaws
Young's modulus in newtons per square millimetre

Electrical resistance of coated surfaces

ctrical resistance of the recording surface of the magnetic tape,-measured on any square area of tape, shall

05 x 108 Q for non-back coated tape
05 x 10!2 Q for back-coated tape
ctrical resistance of the back-coating, if present;ymeasured on any square area of tape, shall be less than

Q.

on a test piece of tape in the Test Environment for 24 h. Position the test piece over two 24-cara

with each electrode. The electrodes shall be placed parallel to the ground and parallel to each other and a
mm between their centreS. Apply a force F of 0,25 N to each end of the test piece. Apply a d.c. voltage of 1

for a total of five'positions along the test piece and average the five resistance readings.

k-coated tape-répeat the procedure with the back-coating in contact with the electrodes.

Cular electrodes having a radigs'y*= 10 mm and a finish of at least N4 (see ISO 1302), so that the recording

be within the

gold-plated
surface is in
a distance d
O0OV=+10V
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9.14
The light

The light
The meth|

9.15

A pattern
shall exte
the patter

The boun

opaque sfripe and of each clear stripe, measured parallel to the Tape Reference Edge, shall be 1,50 mm % 0,20 mm)|

the effect

It is not
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F F

ECMA-93-0122-A
Figure 28 - Measurement of electrical resistance

Cular attention should be given to keeping surfaces clean.

Light transmittance of the tape

transmittance of the magnetic tape shall be less than, or equal to, 5 %.
transmittance of the leader and trailer tapes'shall be greater than, or equal to, 60 %.
pd for measuring light transmittance’ is given in annex B.

Media Recognition System (MRS)

of alternating clear and opaque stripes shall exist along the entire length of the splicing tape at PBOT. I
nd across the entire width)of the splicing tape (see figure 29). The splicing tape at PEOT may be clear of
h of alternating stripes.

daries between ddjacent stripes shall be perpendicular to the Tape Reference Edge to within 10°. The leng

5 of any déviation from parallelism between such boundaries.

unting the test piece ensure that no conducting paths exist,between the electrodes except that through the coating
under tes{.

Fach stripe
consist of

rth of each
including

equiréd-that either end of the splicing tape coincide with any particular point along the length of either

stripe or

the length of-cither an opaque stripe or a clear stripe

an opaque

h clear stripe. It is not required that the joint between leader and magnetic tape coincide with any particular Toint along

The light transmittance through the combination of the opaque stripes and the leader tape shall be less than, or equal to, 5 %.

The light
The meth

32

transmittance through the combination of the clear stripes and the leader tape shall not be less than 60 %.

od for measuring light transmittance is given in annex B.
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The ma

When j
calibrat

The fol

1.50 mm + 0.20 mm

Magnetic tape

Splicing tape

tape condition

head/tape interface

diameter of scanfier

rotationalssp€ed of scanner

tape Speed

tape tension

Magnetic recording characteristics

enetic recording characteristics shall be defined by the testing réquirements given below.

erforming these tests, the output or resultant signal shall be measured on a read-while-write pass for
bd to the Master Standard Reference Tape and the tapg-under test, on the same equipment.

owing conditions shall apply to the testing of all magnetic recording characteristics, unless otherwise stated

ISO/IEC 15521:1

Opaque stripe

1.50 mm + 0.20 mm Clear stripe

— 7 Leader tape

998(E)

N

90° + 10°
Tape Reference Edd
+ 0.0 mm + 1.0 mm
10.0 mm_6.Omm 6.0 mm
>< >

Figure 29 - Splicing tape at PBOT

o

both a tape

: A.C. erased to a level of less than 0,1 % of the Average Signal Amplifude at

2 9990 ftpmm

:6ev'up and conditioned to nullify the effects of differences in th
flexural rigidity between tapes which meet the requirements of this
Standard and those of other International Standard(s), e.g. ISO/IEC 12
and ISO/IEC 13923 for DDS-2. This may be achieved, for example, by
a sufficient time with media that meets the requirements of claug
International Standard.

+ 0,01 mm

: 30,00 mm
- 0,00 mm

:2000,0 rpm + 0,2 rpm

: 8,15 mm/s + 0,03 mm/s

ickness and
nternational
P47 for DDS
running for
e 9 of this

: 0,07 N £ 0,02 N, measured at the input to the scanner

test tracks

write gap length
read gap length
recording current
recording waveform

read track width

: positive azimuth; the gaps in the heads shall make an angle of

20° 00’ + 12” with the axis of the scanner
10,25 pm £ 0,03 um
20,20 um £ 0,05 pm

: Test Recording Current

: square wave

:in the range of 5 um to 15 um

33


https://standardsiso.com/api/?name=4eb419aede42965ba8cc1837b29d4621

ISO/IEC 15521:1998(E)

©ISO/IEC

write track width : equal to, or greater than, the read track width but 24 um max.
read head height setting : during a read-while-write pass, all of the read head track shall be within the
boundaries of the written track

read output level : taken at the appropriate fundamental frequency only
10.1 Optimum Recording Field
The Optimum Recording Field shall be between 89 % and 112 % of the Reference Recording Field.
Traceability to the Reference Recording Field is provided by the calibration factor supplied with each Secondary Standard
Referencp Tape.
10.2 Signal Amplitude
The Avefage Signal Amplitude at the physical recording density of 4 499,8 ftpmm shall be between 89 %|and 142 % of that for
the Mast¢r Standard Reference Tape.
The Avefage Signal Amplitude at the physical recording density of 1 499,9 ftpmm shall be between 89 % and 142 9 of that for
the Mast¢r Standard Reference Tape.
Traceability to the Average Signal Amplitudes of the Master Standard Reference Tape'is/provided by the calibration factors
supplied with each Secondary Standard Reference Tape.
10.3 Resolution
The ratid of the Average Signal Amplitude at the physical recording density 0f 4°499,8 ftpmm to that at the physica] recording
density of 1499,9 ftpmm shall be between 84 % and 119 % of the same ratie for the Master Standard Reference Tapg.
Traceability to the resolution for the Master Standard Reference Tape‘is.provided by the calibration factors supplied with each
Secondarly Standard Reference Tape.
10.4 Overwrite
Overwritp is the ratio of the Average Signal Amplitude of the/residual of a low density recording after overwriting fat a higher
density t¢ the Average Signal Amplitude of the original low*density recording.
Traceability to the overwrite ratios for the Master Standard Reference Tape is provided by the calibration factors supplied with
each Secpndary Standard Reference Tape.
Procedufe
First, a.q. erase the tape. Record at thetphysical density of 1 499,9 ftpmm and measure the Average Signal Amplitude.
Overwritg at the physical recording/density of 5 999,7 ftpmm and measure the Average Signal Amplitude of the| residual 1
499,9 ftpmm signal. Repeat for the.Secondary Standard Reference Tape.
Requirement
The ratio

Residual Average Signal Amplitude at 1499,9 ftpmm after overwriting
Average Signal Amplitude of the original recording at 1499,9 ftpmm

shall be less.than 119 % of the same ratio for the Master Standard Reference Tape.
10.5 L Ease of erasure

When a tape has been recorded at 1 499,9 ftpmm with the Test Recording Current and then passed through a longitudinal
steady erasing field of 290 000 A/m, any remaining signal shall not exceed 3 % of the Standard Reference Amplitude for that
density. The erasing field shall be reasonably uniform, for example, the field in the middle of a solenoid. This measurement
shall be made with a band pass filter passing at least the first three harmonics.

10.6
10.6.1

Tape quality

Missing pulses

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

A missing pulse zone shall commence with a missing pulse and end when 5 consecutive flux transitions, which are not 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
distance exceeding 0,277 mm, a further missing pulse zone shall result.

A missing 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 negative azimuth
tracks.

10.7 Signal-to-Noise Ratio (SNR) characteristic

The Signal-to-Noise Ratio is the average rms read signal amplitude divided by the average integrated rmsmoise afplitude, and
expresped in decibels.
SNR 420 log Average rms read signal amplitude

Average integrated rms noise amplitude

Requirement

The SINR for the tape under test (SNRtaPe) shall be better than -2 dB relative to the SNR"for the Master Standdrd Reference
Tape (BNRy grT) When measured according to the procedure defined in annex C.

Traceapility to the SNRy gt is provided by the calibration factor supplied with €ach Secondary Standard Refererlce Tape.
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11.1

General
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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 record
Processe
Separator

Entities,
group's ¢
Reed-Sol
A third R
recorded

Each gro
informati
the track
Zone.

In the fol
correctin
described

layout willl also be made in the course of the description of the operations on the data.

11.2

The data
number &

384 296.

The strud
tape systq

Data and
starting W

Note - In tH{
those whic
recommend

By

bd tape shall contain Unprocessed Records or Processed Records or both. It may also contain Sepdra
Records are contained within logical objects which are referred to, by this International Standard) 4
Marks may be used by the host to indicate the logical separation(s) of the data within a structuring Seheme.

Unprocessed Records and Separator Marks are collected into groups. An index within each) group des
ntents. A series of transformations, namely randomizing, interleaving, blocking, the generation and inclug
bmon error correcting codes, and the translation of bytes to Channel Bits, is applied to each“group prior to

in a frame that follows the group on the tape.

Lp is recorded on a set of tracks. The part of each track in which the usep-data, Separator Marks and
bn are recorded is called the Main Data Zone of the track. Information about 'the contents of the group, the
s) and the contents of the track(s) is recorded in the headers of the fragments which are included in the

owing description all operations on the data received from the hoSt/computer, including the use of error de
b codes, but excluding processing, are described. Then the method of recording on the tape and the tape lay
. However, because of the inherent characteristics of this format, where required, advance references

Basic Groups

to be recorded shall be grouped in Basic Groups_af:384 296 bytes. Each Basic Group shall be identified b)
llocated consecutively starting with zero. In each Basic Group the bytes are identified by a running numbe]

ture of Basic Group No. 0 is not specified’by this International Standard. The data for this group is gener
m (see annex M). It is recorded as the-Vendor Group (see 16.5.1).

Separator Marks received fromthe host computer shall be grouped in the Basic Groups following Basic G
ith Basic Group No. 1. These\Basic Groups shall be structured as follows.

define an interface between a-tape drive and a host computer, use the terms "file mark"” and "set mark" to denote Separator Marks
ed that Separator 1 be equiated to file mark and Separator 2 be equated to set mark.

384

fe No, 1,23, .. ., 384261 | 384

or Marks.
s Entities.

cribes that
ion of two
recording.

eed-Solomon error correcting code may be applied to the group; in this case, the resulting bytes are transformed and

associated
location of
Main Data

ecting and
ut itself is
o the tape

a running
from 1 to

hted by the

roup No. 0

is International Standard, there-are. two types of Separator Marks which are referred to as Separator | and Separator 2. Some other gtandards, e.g.

It is strongly

P62

P96

36

Entities and/or Block Group
[Unprocessed Access Inform
Records Table Table

ation

384 296 bytes

Figure 30 - Structure of a Basic Group

35 bytes
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Data, which comprises entities and/or Unprocessed Records, shall progress into the Basic Group from left to right (see figure
30). At the same time a part of the Basic Group, called the Block Access Table (BAT), shall progress from right to left. The
Group Information Table (GIT) shall occupy the last 35 bytes of the Basic Group.

11.2.1

11.2.1.

Entity

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 pr

ecede the Processed Record Sequence.

All Prg
equal I

An Ent]

are within the same Basic Group.

In the
partial
a spanr]
any) an

The Pr
interch
Proces;
those H
integer
Process

11.2.1
An Ent
Entity.
An Ac
entities

There 1
Group,
part pat

There 4

LB
a Sq
an |
ach
— anh
11.2.1
Byte N
Sequen|

numbered bit ‘and shall be the most significant. The Entity header shall have the following layout:

cessed Records in an Entity shall be the result of applying the same processing algorithm to Unprocesse
ngth.

ty may span Basic Groups, provided that all of the Entity header and the first 8 bits of the Processed Rec

ase where an Entity spans Basic Groups, the parts thereof, within each Basic Group, are(known as parti
Entity is either a start part, a middle part or a last part of the whole Entity - see 11.2.3.1.2, }1.2.3.1.3, 11.2.
ed Entity, there shall be at most one Processed Record in the total set of partial Entities/which are the mid
d last part of that Entity, i.e. there may be a part or all of one Processed Record in thavset.

bcessed Record Sequence within an Entity may also include Processed Records’ other than those contai
inge. In such a case, all of the Processed Records which do not contain data, forinterchange shall be located|
ed Record which does contain data for interchange. When reading such 4n Entity, the receiving system sH
rocessed Records which do not contain data for interchange. The nudmiber of such Processed Records ne
This condition may arise, for example, as a result of an overwrite’ operation starting within a previot
ed Record Sequence.

2

ty shall contain zero or one Access Point. If present, it shall be located at the start of the first Processed |
The presence of an Access Point shall be indicated by\ahon-0 value of Byte No. 3 of the Entity header (S
ess Point shall be relevant to processed data in.thaf*Entity; it may also be relevant to processed data i

Access Points

hay be an Access Point in any entire Entity orstart part partial Entity. If there is one, or more, entire entiti
there shall be an Access Point in the first entire Entity. If there are no entire entities in a Basic Group, but t}
tial Entity in that Basic Group, the start part partial Entity shall contain an Access Point.

hall be an Access Point at the start.of the first Processed Record of the first Entity following

DT,

parator Mark,

Unprocessed Record ,

ange of algorithm,

ntity including also Processed Records other than those containing data for interchange.
3 Entity-header

. 1 is thedfirst byte in the header, and Byte No. 8 is the last byte in the header, i.e. is adjacent to the Procq
Ce. Withina byte, bit 1 shall be the lowest-numbered bit and shall be the least significant, and bit 8 shall bg

l Records of

rd Sequence

hl Entities. A
B.1.4. Within
Hle part(s) (if

ing data for
after the last
all skip over
ed not be an
sly-recorded

Record in the
ee 11.2.1.3).
h subsequent

es in a Basic
here 1s a start

ssed Record
the highest-

n bytes, viz.

Byte No. 1 bits 1 to 4 shall specify, in binary notation, the length of the Entity header
eight.
bits 5 to 8 shall be set to ZERO.

Byte No. 2 all bits shall be set to ZERO.

Byte No. 3 shall specify in binary notation:

any other value, indicating that there is an Access Point within the

specifying the identifier of the registered algorithm according to 1SO/

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

Entity, and
IEC 11576.

This format supports only those registered algorithms which have an identifier in the
range 2 to 254. The value 255 in this byte indicates that the algorithm used is not

registered.
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Bytes No. 4 to 6 shall specify in binary notation the length in bytes of the Unprocessed Record which was
transformed by processing into the first Processed Record of the Entity (see 11.2.1.1, 2nd
paragraph). This length shall not equal 0. Byte No. 4 shall be the most significant, Byte
No. 6 shall be the least significant.

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

11.2.2 Group Information Table
The Groyp Information Table shall have the following layout.

Table 1 - Group Information Table

Byte Length in Name of the field
positions bytes

384 296
to 3 Group Number of the previous Separator 2
384 294
384 293
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 records in the current Basic Group
384 279
384 278

and 3 Separator 2 count
384 276

384 275

to 4 Separator 1 count
384272

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 1 the most-significant byte shall be in the lowest-numbered byte position and the least-significant
byte shall be in the highest-numbered byte position.

11.2.2.1 Group number of the previous Separator 2 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 2. If no such Basic Group exists, this field shall be set to all ZEROs.
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11.2.2.2 Count of Separator 2s field

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 1s field

This fi¢ld shall be a 3-byte field. It shall specify in binary notation the number of Separator 1s written in the currenl Basic

Group.

11.2.2]5 Group number of the previous record field

This fi¢ld shall be a 3-byte field. It shall specify in binary notation the running number of the highe¢st-humbered pfevious Basic
Group [in which a Separator Mark, an Access Point or the beginning of an Unprocessed Recdrd occurred. If np such Basic
Group gxists, this field shall be set to all ZEROs.

11.2.216 Count of records in the current Basic Group field
This figld shall be a 3-byte field. It shall specify in binary notation the sum of the following:

— the pumber of Separator Mark entries in the BAT (see 11.2.3) of the current Bagic Group
— the pumber of Total Count of Unprocessed Record entries in the BAT of the current Basic Group
— the pumber of entire Unprocessed Record entries in the BAT of the.current Basic Group

= the pum of the numbers in Bytes No. 7 and No. 8 of the Entity headers of all entities for which there is an entir¢ Entity entry
in the BAT of the current Basic Group,

— the [value which is | less than the number in Bytes No. 7tand No. 8 of the Entity header of the Entity for which there is a
star} part of Entity entry in the BAT of the current Basi¢“!Group, if such an entry exists,

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

11.2.2)7 Separator 2 count field

This figld shall be a 3-byte field. It shall spécify in binary notation the number of Separator 2s written sincg the LBOT
includipg those in the current Basic Group.

v

11.2.2{8 Separator 1 count field

This figld shall be a 4-byte field.\Jt shall specify in binary notation the number of Separator Is written sincp the LBOT
includipg those in the current Basic Group.

11.2.2{9 Record count field

This figld 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 Group fields 6f:the GITs of all Basic Groups since LBOT, up to and including the current Basic Group.

11.2.2410 Block Access Table count field
This fidld skall be a 3-byte field. It shall specify in binary notation the number of entries in the Block Access Table
11.2.211 Group Number field

This field 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 BAT shall contain one or more entries for each Entity, Unprocessed Record and Separator Mark of the Basic Group.
Entities and Unprocessed Records not entirely contained in the Basic Group shall also be identified by one or more entries. The
first entry shall be written immediately before the Group Information Table, in byte positions 384 258 to 384 261. Each entry
shall be a 4-byte field, structured as shown in figure 31. The Ist byte shall be in the lowest-numbered byte position and the 4th
byte shall be in the highest-numbered byte position.
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Entry of the Block Access Table

Flag Byte Count
Ist byte 2nd byte 3rd byte 4th byte
b8 b7 b6 b5 b4 b3 b2 bl (MSB) (LSB)

Dependirn
1 as spec

11.2.3.1
11.2.3.1
This entr
specify th
11.2.3.1

This entr
Group. T

11.2.3.1

This entr;
Group. T

11.2.3.1

This entr
Group. T|
shall be i

11.2.3.1
This entr
specify th
11.2.3.1

This entr|
count fie

11.2.3.1

This entr]
subseque
Basic Gr

11.2.3.1
This entr]

Figure 31 - Block Access Table

Block Access Table entries, setting of the Flag Bytes
1 0111X011 : Entire Entity

b relates to an Entity and shall specify that the Entity starts and ends in the current Basic’ Group. The count
e number of bytes in the Entity.

2 0101X010 : Start part of Entity

he count field shall specify the number of bytes in the partial Entity which s in the current Basic Group.

3 0101X000 : Middle part of Entity

he count field shall specify the number of bytes in the partial Entity which is in the current Basic Group.

4 0111X000 : Last part of Entity

mmediately followed in the BAT of the current Basic Group by an entry for Total Count of Entity.
5 0001X001 : Total Count of Entity

y relates to the same Entity as that of-the immediately preceding entry for last part of Entity. The count
e total number of bytes in the Entity.

6 0110X011 : Entire Unprocessed Record

d shall specify the number,of bytes of the record.
7 0100X010 = Start part of Unprocessed Record

y relates to an Unprocessed Record and shall specify that the record starts in the current Basic Group andl
nt Basic Group/<The count field shall specify the number of bytes in that part of the record which is in |
bup.

8 0100X000 : Middle part of Unprocessed Record

subseque

y rélates to an Unprocessed Record and shall specify that the record starts in a previous Basic Group an<ll
nt"Basic Group. The count field shall specify the number of bytes in that part of the record which is in

Basic Group.

11.2.3.1

9 0110X000 : Last part of Unprocessed Record

g on the setting of the Flag Byte, the 3-byte Count field shall express in binary notation a number not'greatefr than 224-
fied below. This Standard specifies twelve settings of the Flag Byte. Other settings are prohibited\by. this Sthndard.

field shall

y relates to an Entity and shall specify that the Entity starts in the current Basi¢ Group and ends in a subsequent Basic

 relates to an Entity and shall specify that the Entity starts in a‘previous Basic Group and ends in a subsequent Basic

y relates to an Entity and shall specify that the Entitysstarts in a previous Basic Group and ends in the cufrent Basic
he count field shall specify the number of bytes in‘the partial Entity which is in the current Basic Group.|This entry

field shall

y relates to an Unprocessed Record and shall specify that the record starts and ends in the current Basic (sroup. The

ends in a
he current

ends in a
he current

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

Group.
11.2.3.1

.10 0000X001 : Total Count of Unprocessed Record

This entry relates to an Unprocessed Record and shall specify

— if this entry is preceded by a Last part of Unprocessed Record entry, the count field shall specify the total number of bytes
of the Unprocessed Record ;
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— if the last 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

tota

11.2.3.

I number of bytes of the Unprocessed Record .

1.11 0000X111 : Separator Mark

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

11.2.3

112 1000X000 : Skip

There
byte of]
the Baj

plus 35|

11.2.3

The sufn of the numbers specified in the count fields of those of the types of entry in the following list which are §

Block 4
middle

last patt of Entity.

11.2.3
In each
indiffe

bef

aftg
BA
11.2.3
These

setting
designs
Table }
entries

Note th

entry may be placed as the first iteifi ifrthe Block Access Table of the subsequent Basic Group.

hall be a Skip entry as the last entry of the Block Access Table of each Basic Group. This entry indicate
user data in the current Basic Group has been reached. The count field shall specify the remaining umbg
ic Group. Thus the minimum number that can be specified by the count field shall be the number of byte

1.13 Count fields

Access Table shall be 384 296. The list comprises: Skip, entire Unprocessed Record{stdrt part of Unproce
part of Unprocessed Record . last part of Unprocessed Record , entire Entity, start part of Entity, middle p

1.14 Bit b4 - After Early Warning Point (AEWP)
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, iy
ent as far as the meaning of the entry is concerned. Its setting shall be as follows
re EWP (see 16.8 and 17.1.2.4) it shall be set to ZERO;

r EWP it shall be set to ONE in the current entry and all fo]lowing BAT entries of the current Basic Gro
[ entries of all following Basic Groups.
2

ire specified by table 2, in which states and actions are described within rectangles, and the entries (as desi
of the Flag Byte) are described within ellipses. The terms "spanned Entity" and "spanned Unprocess
te respectively an Entity or Unprocessed Réeord which starts in one Basic Group and ends in a subsequent

Valid sequences of entries of the Block Access Table

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

at a special case is permittedfor spanned Unprocessed Records only, in which the total count of Unproc

that the last
r of bytes in
of the BAT

resent in the
sed Record ,
art of Entity,

indicated as

up and in all

rnated by the
ed Record "
Basic Group.

on. All other

bssed Record
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Table 2 - Valid sequences of entries in the Block Access Table

L Start first group }

N

Start part of
Unprocessed
Record

Start spanned
Unproc Record

N

Skip
S
Start spanned .

Entity Move to

|
next group L

Lasgpart of
Unprpc Record

Start part
of Entity

TN

Separator Mark

Skip

Middle part of
Unproe Rgcord

Entire > I
Ungrocesdsed Move to next Cont. spanned End spanned
ecor
group ¢ Unproc Record Unprof Record

Middle part
of Entity

Lastpart
of Entity

Entire
Entity

O <
< |

Continue End Mov{to
spanned Entity spénned Entity next |eroup
Skip 2

— I

Total count
| o Skip of Entity Totallcount of
Move to next Unprpc Record
< - ool group if any

else exit

Y

v _ \Z
Item complete

A

11.3 Sub-Groups
11.3.1 G1 Sub-Group

When a Basic Group has been(eompleted, it shall be split into 22 G1 Sub-Groups of 17 468 bytes numbered from ( to 17 467.
Each G1|Sub-Group shall have'a running number in the range 1 to 22.

Hyte No. =% 0,1...17 467 0,1 ... 17 467 0,1...17467 0,1...17 467 0,1...17p67
Ist G1 2nd G1 3rd Gl 4th G1 | 22nd QI
17 468 bytes 17 468 bytes 17 468 bytes 17 468 bytes| ... |17 468 bytes
384 296 bytes

Figure 32 - G1 Sub-Groups

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.
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Preset value

Figure 33 - Shift register

0 0 o o000 00 0 0 O0 0 o0 1 ¢
—>
Bit clock Input data Output

For each byte the least significant bit, i.e. bit bl is input first. The logical operators are Exclusive ORs. The fesult of this

operati¢n is a G2 Sub-Group in which all bytes are numbered from DO to D17 467. Their{sequence is the same

randomjzing operation, i.e. as in 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 (17472 bytes.

Bytes Oy to Dg 733 of a G2 Sub-Group are grouped in a track A of the G3 Sub-Group. Bytes Dg 734 to D7 467 are

track B |of the G3 Sub-Group.

In each ftrack the bytes are allocated to a lower or an upper byte as follows (see figure 34).

Even nymbered bytes are allocated to a lower byte of the G3 Sub-Group.

Odd nunbered bytes are allocated to an upper byte of the G3 Sub-Group.

1s before the

brouped in a

Thus, egch track contains 4 367 byte pairs. Each byte pair,i§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,
Trdck name
Byle name lower upper lower uppdr
Bif number 87654321187654321|87654321|87654321
Hepder 0 00 0 0] DF-ID LF-ID 0 00 0] DF-ID LF-IDp
1 Do D, Ds 734 Ds 735
2 D, D3 Dg 736 Dg 74
3 D, Ds Dsg 738 Dg 73
4 366 Ds 730 Ds 731 D17 464 D17 465
4367 Ds 73 Ds 733 D17 466 Di7467
Word number
Figure 34 - G3 Sub-Group
11.3.3.1 Header

Word No. 0 constitutes a 6-field header.
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11.3.3.1.1 Data format ID (DF-ID)

In both tracks, this field shall be a 4-bit field. It shall be set to 0010.
11.3.3.1.2 Bits 5-8 of the lower byte of both tracks
These bits shall be set to all ZEROs.

11.3.3.1.3 Logical Frame ID (LF-ID)

In both tracks this field shall be an 8-bit field. Bits 6 to 1 shall express in binary notation the Logical Frame Number, which is
the runnifig number ol the G Sub-Group.

— if bitg{6 to 1 express a number in the range 1 to 21:

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

— if bitg 6 to 1 express the number 22:

. bit 7 shall be set to ZERO, and
. bit § shall be set to:

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

— if bitg 6 to 1 express the number 23

. bit 7| shall be set to ONE, and
. bit § shall be set to ONE

thus ipdicating that the Sub-Group contains the check bytes of the ECC3, and that the Sub-Group is the last of the] sequence.
11.3.3.1}4 Byte identification
Each byt¢ of a G3 Sub-Group is now identified by

— its track (A or B)
— its byJe name (lower or upper)
— its wqrd number (from O to 4 367)

Thus, the following notation is introduced.

Ay indicates the byte identified.by.the lower byte of track A in the i-th word.
Ajy, indicates the byte identified by the upper byte of track A in the i-th word.
B;; indicates the byte identified by the lower byte of track B in the i-th word.
B;, indicates the byte.identified by the upper byte of track B in the i-th word.

11.3.4 G4 Sub-Group

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

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

Sign: (-b*
Fragment number: [(mod 78)+9

) i
Serial ber: (2(u+int—))—(int—)(mod 2
erial number: (2( 78)) ( 78)( )

where

int = indicates the integer part of the quotient
i =0to 4 367

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

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

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

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

Array PLUS
oO|1]2 819 f(10f11]12 83184]185]86]87
7T =
1 E
12|
123 ’ .
I
Array MINUS
0l 1]2 819]10]11]12 83|84|85|86(87
1
112

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:

— all bytes having Serial Numbers in the range 112 to 123 in all Fragments having a Fragment Number in the range 9 to 86,
— all bytes in all Fragments having a Fragment Number in the range 0 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.
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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 all
the other bytes in the same Fragment. In Fragments with a Fragment Number in the range O to 8 or in the range 87 to 95, these

C1 bytes shall be computed from the C2 bytes previously computed.

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

35s.
— C1 shhll be a GF (28) Reed-Solomon Code (62, 56, 7)
— (2 shall be a GF (28) Reed-Solomon Code (32, 26, 7)
Calculatipn in a GF (28) shall be defined by :
C)=x8+xt+x3+x2+1

A primitiye element o in GF (28) is 00000010.

The interJeave depth of C1 shall be two bytes, that of C2 shall be three Fragments. The EGC bytes shall satisfy :

The genefator polynomials shall be :

=0
=5 .
GAlXx) = (x - al)

a(¥) =1
[ 1 1 1 1 1 1
o o o oF o 1
y a122 alZO a] 18 a4 a2 1

P— 183

o alSO a]77 a6 aS 1
a244 a24() a236 a8 a4 1
—aSO a45 a40 alO aS 1

Note - The Jast row.of Hp may be equivalently written as [o™ o o™ ..... " o ']. The identity o= 1 has been used to simplify the matrix ele

©ISO/IEC

ments.
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1 1 1 1 ... 1 1 1
a3t Q%0 g2 28 a®> o 1
ab? o8 58 56 at o? 1
Hq = a® o0 o8 o8 a® a® 1
o124 120 116 112 o® ot 1
o155 150 145 140 o o5 1
Dy ] (O]
Dy 142 Om+3n
Dk,1+4 Qm+6,n
Dk,l+6 Dm+9,n
Dy 1+8 Dyv12,p
Dy 1+10 D115,
Dy 1412 Dyy418
Dy 1114 Dys21p
Dy 1416 Dy v24,
Dy 1118 Dyy427.0
Dy 1420 Dy430,1
Dy 1122 D133
Dy 1424 Dyy436,n
Dy 1+26 Dy 439,
Dk,1+28 Dm+42,n
Vp = Dk,l+30 VQ _ Dm+45,n
Dm+48,n
Dy 1+94 Dyy+51n
Dy 1496 D154
Dy 1+98 D157,
Dy 1+100 D160,
Dy(iz402 Dy 463
Dy1+104 D166,
Dy 1+106 Dy469n
Dy 14108 D172,
Dy 14110 D475
‘DK,1+| T2 Dm+/8,n
Pe1+114 D181
Pei+116 Din+84,n
Pe1+118 Om+87.n
P 1+120 Om+90,n
| Pri+122 | | Om+93,n |
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where

P,-_j =Cl1 bytes
Q;;=C2bytes

i = Fragment Number

J = Serial Number

©ISO/IEC

For C1: k=0,1,..,95
1=0,1
ifk=0,1, .., 80rk=287,88, ..., 95, then Dij in Vp is read as Qij
For C2: m=0,1,2
n=0,1,.., 111
11.3.5 Main Data Fragment
Each Fragment of a G4 Sub-Group shall be transformed into a 132-byte Main Data Fragment by prefixing an 8-byte header.
The byte pf the header which contains the Fragment ID field shall be the first byte of thé-Main Data Fragment.
b8 b7 b6 bS  b4H"b3 b2 bl
Fragment 0 Fragment ID
Header Area [P Frame Number
Sub code byte No. 0 (SCO)
Sub code byte No. I (SC1)
Sub code byte No. 2 (SC2)
Sub code byte No. 3 (SC3)
Header parity byte No. O (FHPO)
Header parity byte No. | (FHP1)
Byte with Serial Number 0
Byte with Serial Number 1
Fragment
bytes from
a G4
Sub-Group
Byte with Serial Number 122
Byte with Serial Number 123
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11.3.5.1 Fragment Header

11.3.5.1.1 Fragment ID

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

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

0000 : Device Areca

it X shall be

16) between
bn Tolerance

X001: Referemeec?rea
X010: $ystem areca
X100: Pata Arca
X101: EOD Area
Other spttings of this field are prohibited by this International Standard.
For a tgpe with a Single Data Space (see 16), bit X shall be set to ONE. For a tape with two partifions (see 17),
ONE fqr Partition 0 and shall be ZERO for Partition 1.
11.3.5{1.3 Frame Number
The Frame Number shall specify in binary notation a running number which shall) be incremented (mod
conseciftive frames. Repetitions and discontinuities are allowed at append points (see 16.5.5) and within the Positi
Bands (see 16.3 and 16.4.4).
11.3.5]1.4 Sub code
Four byftes of the Fragment Header shall be used to contain Sub code infofmafion. See 11.4.
11.3.5]1.5 Fragment Header Parity
The Frggment Header parity bytes shall be computed using an exteided Reed-Solomon Code.
Calculation in a GF (28) shall be defined by :
G =x8+xt+ 3 +x2+1
A primf{tive clement ¢ in GF (28) is 00000010.
The Frqgment Header parity bytes shall satisfy
Hgx Vg=0
[ LR R SR SN DN bt BN
s = _as A A S 2 I B B
[FHO ]
FH1
3Co
CI
s se
SC3
FHPO
| FHP1 |

where FHO is the byte of the header which contains the Fragment ID field and FHI is the byte of the header which contains the
Area ID and Frame Number fields.
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11.3.6

Summary of the transformation of a Basic Group

©ISO/IEC

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 code Information

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

— theru
— the n
~ the n
— the nu
— inforr
— inforr

Sub code]

Fragmen

11.4.1

11.4.1.1
These by

11.4.1.2

This bytg
refers.

11.4.2

nning number of the Basic Group,

mber of Separator 1's written since the LBOT
mber of Separator 2's written since the LBOT
mber of Records written since the LBOT
hation about the track contents

hation about the history of the tape

information shall be arranged as 4-byte Pack Items. The identification number of the-Rack Item contained
Header shall be calculated as Fragment ID mod 8 or Fragment ID mod 16. See 115,

Pack Item Number 0

b8 b7 b6 b5 b4 b3 b2 bl

SCO Group Number (MSB)

SC1 (Group Number
SC?2 Group Number (LSB)
SC3 ILF-ID

Figure 37 - Pack Item Number 0

SC 0,1,2

es shall specify in binary notation the Group Number recorded in the Group Information Table (see 11.2.2

SC3
shall have the same setting as the Logical Frame ID of the G1 Sub-Group (see 11.3.3.1.3) to which this

Pack Item Number 1

b8 b7 b6 b5 b4 b3 b2 bl

vithin each

Pack Item

11.4.2.1

(N 4 1 AL
[SAaavy ol parator—T ottt Ovio D)

SC 1 Separator | Count

SC2 Separator 1 Count

SC3 Separator 1 Count (LSB)

Figure 38 - Pack Item Number 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 bS b4 b3 b2 bl

SCO Separator 2 Count (MSB)

SC 1 Separator 2 Count

SC2 Separator 2 Count (LSB)

SC3 Set to all ZEROs DF-ID

Figure 39 - Pack Item Number 2
11.4.3]1 SCo0,1,2
These Bytes shall specify the Separator 2 Count as recorded in the Group Information Table\(see 11.2.2).
11.4.3)2 SC3
Bits bl|to b4 of this byte shall have the same setting as the Data Format ID of thexeurrent G3 Sub Group (see 11.
b5 to b§ shall be set to all ZEROs.
11.4.4 Pack Item Number 3
b8 b7 b6 b5 b4 b3 b2 bl

SCO Record Count (MSB)

SC 1 Record Count

SC2 Record €dunt

SC3 Record Count (LSB)

Figure 40 - Pack Item Number 3

11.4.4]1 SC 0,1,2,3
These Rytes shall specifythe Record Count recorded in the Group Information Table (see 11.2.2).

11.4.5

Pack Item Number 4

b8 b7 b6 b5 b4

b3 b2 bl

SCO

| Absolute Frame Number (MSB)

SC1

[Absolute Frame Number

SC2

[Absolute Frame Number

SC3

IAbsolute Frame Number (LSB)

Figure 41 - Pack Item Number 4
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11.4.5.1

sCo0,1,2,3
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These bytes shall specify a running number, the Absolute Frame Number, of the current frame, starting with 1 for the first
frame after LBOT.

11.4.6

Pack Item Number 5

b8 b7 b6 b5 b4 b3 b2 bl

11.4.6.1

For each
of track 4
the G1 S

11.4.6.2

For each
of track
the G1 S

11.4.6.3

For each
of track }

SCO Check Sum No. |
SC1 Check Sum No. 2
SC2 Check Sum No. 3
SC3 Check Sum No. 4

Figure 42 - Pack Item Number 5§

SCoO

bit position of this byte the content shall be the sum (mod 2) of the corresponding bits of the upper byte of
\ of the G3 Sub-Group (see 11.3.3) identified by SC 3 of Pack ItemNo. 0 and the corresponding bits of t
hib-Group to which this Pack Item refers which have the indices

Dy Where i=0, 1,2, ..., 4 366.
SC1
bit position of this byte the content shall be the sum (mdd2) of the corresponding bits of the lower byte of

\ of the G3 Sub-Group (see 11.3.3) identified by SC3'of Pack Item No. 0 and the corresponding bits of t
ib-Group to which this Pack Item refers which havethe indices

D,; where i=0,1,2, ..., 4 366
SC2

bit position of this byte the content shall'be the sum (mod 2) of the corresponding bits of the upper byte of
B of the G3 Sub-Group (see 11.3.3) identified by SC 3 of Pack Item No. 0 and the corresponding bits of t

the G1 Syub-Group to which this Pack Item refers which have the indices

11.4.6.4

For each
of track
the G1 S

11.4.7

Dy;1 Where (54367, 4 368, ..., 8 733.
SC3
bit position of this byte’the content shall be the sum (mod 2) of the corresponding bits of the lower byte of

B of the G3 Sub-Group (see 11.3.3) identified by SC 3 of Pack Item No. 0 and the corresponding bits of
1b-Group to whichthis Pack Item refers which have the indices

D,; where i=4 367, 4 368, ..., 8 733.
Pack'Item Number 6

vord No. 0
he bytes of

word No. 0
he bytes of

word No. 0
he bytes of

word No. 0
he bytes of

b bl 12V bS b4 b3 b2 bl
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SC0| [Maximum Partition | AFN (MSB)

SC1 IMaximum Partition | AFN

SC2 IMaximum Partition | AFN

SC3 IMaximum Partition 1 AFN (LSB)

Figure 43 - Pack Item Number 6


https://standardsiso.com/api/?name=4eb419aede42965ba8cc1837b29d4621

©ISO/IEC ISO/IEC 15521:1998(E)
11.4.7.1 SCo0,1,2,3
11.4.7.1.1 Area ID set to 0010
These bytes shall specify in binary notation the highest Absolute Frame Number within partition 1 of a partitioned tape (sce
17.1.2.1).
11.4.7.1.2 Area ID set to 1010
These bytes shall be set to all ONEs.
11.4.743——Areaib-set-toanyother bitcombimation
These pytes shall be set to all ZEROs.
11.4.8 Pack Item Number 7
b8 b7 b6 bS b4 b3 b2 bl

SCO Set to all ZEROs

SC 1 Set to all ZEROs

SC2 Set to all ZEROs

SC3 Set to all ZEROs

Figure 44 - Pack Item*Number 7
11.4.8}1 SC 0,1,2,3
These bytes shall be set to all ZERO:s.
11.4.9 Pack Item Number 8
bg b7 b6 b5 b4 b3 b2 bl

SCQ Recorded Data Groups (MSB)

SC 1 Recorded Data Groups

SC2 Recorded Data Groups

SC3 Recorded Data Groups (LSB)

Figure 45 - Pack Item Number 8

11.4.9.1 sC 0,1,2,3

These bytes shall specify in binary notation the number of Recorded Data Groups recorded on the tape between the penultimate

and the

last update of the log.
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11.4.10 Pack Item Number 9
b8 b7 b6 b5 b4 b3 b2 bl

SCO [Total Recorded Data Groups (MSB)

SC1 [Total Recorded Data Groups

SC2 [Total Recorded Data Groups

SC3 [Total Recorded Data Groups (LSB)

Figure 46 - Pack Item Number 9
11.4.10.1 sC 0,1,2,3
These byfes shall specify in binary notation the number of Recorded Data Groups recérded following the last initiallization of
the tape (fee 16.9 and 17.5) and prior to the last update of the log.
11.4.11 Pack Item Number 10
b8 b7 b6 b5 b4 b3 b2 bl

SCO Recorded Data Groups*Read (MSB)

SC 1 Recorded Data Groups Read

SC2 Recorded Ddta Groups Read

SC3 Recorded Data Groups Read (LSB)

Figure 47 - Pack Item Number 10

11.4.11.1 SC 0,1,2,3
These byles shall specify in(binary notation the number of Recorded Data Groups read successfully by a drive bgtween the
penultimgte and the last update of the log.
11.4.12 Pack Item Number 11

b8 b7 b6 b5 b4 b3 b2 bl

54

SCO

[Total Recorded Data Groups Read (MSB)

SC 1

[Total Recorded Data Groups Read

SC2

[Total Recorded Data Groups Read

SC3

[Total Recorded Data Groups Read (LSB)

Figure 48 - Pack Item Number 11
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11.4.12.1 SC 0,1,2,3
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These bytes shall specify in binary notation the number of Recorded Data Groups read successfully following the last
initialization of the tape (sece 16.9 and 17.5) and prior to the last update of the log.

11.4.13 Pack Item Number 12

b8 b7 b6 b5 b4 b3 b2

bl

11.4.13.1 SC 0,1,2,3

These Bytes shall specify in binary notation the number of frames that kave’ failed a Read-After-Write check (s
following the last initialization of the tape (sce 16.9 and 17.5) and priorto the last update of the log.

This number does not include the frames which are written between the original frame and its next rewritten occurrg

11.4.13.2 SC3

SCO [Total Check-Read Failures (MSB)
SC 1 [Total Check-Read Failures

SC2 [Total Check-Read Failures (LSB)
SC3 Set to all ZEROs

This by}e shall be set to all ZEROs.

11.4.14 Pack Item Number 13

11.4.14.1 SC0,1,2

Figure 49 - Pack Item Number 12

b8 b7 b6 b5 b4 b3 b2

bl

SCO| JTetal Group Read Failures (MSB)
SC } [Total Group Read Failures

SCr [Total Group Read Failures (LSB)
SC3 Set to all ZEROs

Figure 50 - Pack Item Number 13

nce.

e annex L)

These bytes—shatspeety—tnbinarynotatton—the—rumber—oftimes—ttas ot —been possibictoTeadsuccesstattyull data in a
Recorded Data Group with the use of C1 and C2 only, following the last initialization of the tape (see 16.9 and 17.5) and prior
to the last update of the log. This number includes all unsuccessful attempts.

11.4.14.2 SC3

This byte shall be set to all ZEROs.
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11.4.15

Pack Item Number 14

b8 b7 b6 b5 b4 b3 b2 bl

SCO IPrevious Check-Read Failures (MSB)

SC 1 Previous Check-Read Failures (LSB)

11.4.15

These by,
between

This nun|

11.4.15

These by
Recorde
includes

11.4.16

11.4.16

These by
tape (see
tape aroy

SC?2 Group Read Failures Read (MSB)

SC3 Group Read Failures Read (LSB)

Figure 51 - Pack Item Number 14

1 SC 0,1

tes shall specify in binary notation the total number of frames that have failed a Reéad-After-Write check (sq
the penultimate and the last update of the log.

iber does not include the frames which are written between the original frame and its next rewritten occuren

2 SC 2,3
tes shall specify in binary notation the number of times it has not‘been possible to read successfully all t}

all unsuccessful attempts.

Pack Item Number 15

b8 b7 b6 b5 b4 b3 b2 bl

SCO Load Count (MSB)
SC 1 Load Count (LSB)
SC2 Set to all ZEROs
SC3 Set to all ZEROs

Figure 52 - Pack Item Number 15

1 SE01

tes shall-specify in binary notation the number of times the tape has been loaded following the last initializ
16,9 and 17.5) and prior to the last update of the log. One load consists of pulling the tape from its case, W
nd-the drum, positioning the tape ready for use, unwrapping the tape and returning it into the case.

OISO/IEC

e annex L)

LC.

e data in a

1 Data Group with the use of Cl and C2 alone, between the¢pepultimate and the last update of the log. This number

htion of the
rapping the

11.4.16.2 SC 2,3
These bytes shall be set to all ZEROs.

11.5

Sub code location

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

11.5.1

56
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Tape Arca 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 Areas Pack Items O to 7. The number of the Pack Item in each Fragment
Header is given by Fragment Number mod 8.
11.5.2 Sub code Pack Items on a partitioned tape
Table 4 : Pack Items on a partitioned tape
Tape Area AFN Pack Items
Odd | All Pack Items (0 to 15). The number of the PackItem in each Hragment
Header is given by Fragment Number mod 16. Pack Items Nos. 8 to 15
System Log specify values which are the sums of thecotréspondine log valubs for each
in par[ili()n l Dl}\.;,'lll.y Yalucld WILHILIL dlIC LT SUlild vl uic L\)ll\/bl 8 lulllc Ué dil Lo O <
artition.
(see 16.4.2 and 17.1.2.2) partition
Even | All Pack Items (O to 15). The numbep of the Pack Item in each Fragment
Header is given by Fragment Namber mod 16. Pack Items Nos. B to 15
specify values which pertaip to-Partition 0 only.
Other Areas All Pack Items O to 7. The aumber of the Pack Item in each Fragmept Header is
given by Fragment Nuniber mod 8.
12 Method of recording

The m
- agQ
- aZ
12.1

The nc
values

12.2

The lo
shall b

12.3
The sh
be with
124
The ab

tthod of recording shall be :
NE is represented by a flux transition at the beginaing of a bit cell;
ERO is represented by no flux transition in the'bit cell.
Physical recording density
minal maximum physical recording density is 5 999,7 ftpmm. The resulting nominal bit cell length is 0,166
are derived from the track length ¢sce 13.7) divided by the number of bits per track.
Long-term average bit cell length
hg-term average bit cell dength for each track shall be measured over 96 recorded Main Data Fragments
E within 0,2 % of the nominal bit cell length.
Short-term'average bit cell length
ri-term average-bit cell length, referred to a particular bit cell, shall be the average of the preceding 40 bit
in 0,35 %.olthe long-term average bit cell length for the preceding track of the same azimuth.
Rate*of change

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

6 pm. Thesc

(see 14.1). It

cells. It shall

12.5

e A LY
DIUSIIIL

When measured according to annex F, (14,1l + 1Ao1111) / (Ag100 + Agor0) shall be less than 0,05.

12.6

Read signal amplitude

The Average Signal Amplitude of an interchanged cartridge shall be

= at 14999 ftpmm, 1 999,9 ftpmm, 2 999,9 ftpmm and 4 499,8 ftpmm : between 80 % and 119 % of the respective nominal
recorded levels (see annex D).

12.7

Maximum recorded levels

Recorded signals shall be erasable by overwriting. The limits imposed on the recorded levels for this reason are specified in
annex D.
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13 Track geometry
13.1 Track configuration

The helical track pattern is formed by the relationship between the direction of tape motion and the axis of rotation of a pair of
heads, one of which has a positive azimuth angle and the other a negative azimuth angle. The direction of recording is away
from the Tape Reference Edge. The track configuration is shown in figure 53.

Positive azimuth track Negative azimuth track Tape motion

\

7 3

Head
motion

5

Tape Refdrence Edge

Positive azimuth angle Negative azimuth angle

: Tape Width

: Ideal thpe centreline
: Track pngle

: Track Jength

: Track pitch

: Track pidth

Nvovho W

Figure 53 - Track configuration (view on recording surface)

13.2 [ Average track pitch

The average track pitch, taken over any group of 30 consecutive tracks, shall be 9,053 um + 0,045 um. The track pitch at a
non-seamless append point (sce 16.5.5.2) shall not be included in this average.

13.3 Variations of the track pitch

The change of track pitch between successive track pitches shall not exceed 2,0%, excluding the effect of an appending
operation (see 16.5.5).

13.4 Track width
The nominal track width shall be 9,053 pum.

The measured track width shall be 9,1 um £ 1,8 um.
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This requirement shall not apply at a non-seamless append point.

ita Fragment

ttern may be

ed from the
I Main Data
'Within each

rding. There

recording is

13.5 Track angle

The nominal angle of each track with respect to the Tape Reference Edge shall be 6° 22' 39,6".

13.6 Track edge linearity

The leading edge of each track shali fall within the box defined in annex G.

13.7 Track length

The length of each track shall be 23,521 mm + 0,047 mm.

13.8 Ideal tape centreline

The iddal centreline of the tape is 1,900 mm from the Tape Reference Edge.

13.9 Azimuth angles

The pogitive azimuth angle shall be 20° 00' 39,6" + 15' 00,0".

The negative azimuth angle shall be 19° 59' 20,4" = 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 specifie for each 8-
bit bytd the 10-bit pattern to be recorded. The bits of the 10-bit pattern are called Channel bits.

14.1 Recorded Main Data Fragment

A Recarded Main Data Fragment shall consist of 1 330 Channel bits‘tepresenting the 132 8-bit bytes of a Main D
preceddd by a Sync field of 10 Channel bits with one of the following patterns:

a) 010p010001

b) 110p010001

Patternfa) shall be used for Q"= -1, DC =0, Q = 1;pattern b) for Q'= 1, DC =0, Q = 1 (see annex E). Either pa
used when there is no preceding pattern, and henge'nio value of Q'. See E.1 for the order of recording.

In a trafk of positive azimuth, the Recorded(Main Data Fragments shall represent the Main Data Fragments forr
PLUS grray of a G4 Sub-Group (se¢ 11.3:4). In the track of negative azimuth of the same Frame, the Recorde
Fragmepts shall represent the Main Dafa“Fragments formed from the MINUS array of the same G4 Sub-Group.
track, the Recorded Main Data Fragments shall be recorded in the sequence of their Fragment Numbers.

14.2 Preamble Zone,(Margin Zones

These 4ones shall be recorded-with the repeating Channel bit pattern 1010101010. See E.1 for the order of reco
shall bel no discontinuity,of this pattern between Margin Zone No. 1 and the Preamble Zone.

15 Format of a track

15.1 Format of a track

Each trackshall consist of two Margin Zones, a Preamble Zone and a Main Data Zone. In Table 5 the direction of
down the page:

Table 5 - Track format

Zone Contents Number of 10-bit patterns
Margin Zone No. | Margin pattern 640
Preamble Zone Preamble pattern 64
Main Data Zone Recorded Main Data Fragments | 12 768
Margin Zone No. 2 Margin pattern 640
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15.2 Positioning accuracy
The position reference point of a track is the position, measured in the direction perpendicular to the Tape Reference Edge, of
the first bit cell of Fragment Number 48, along the centreline of the track.

The position reference points of all tracks, shall be 1,906 mm *+ 0,027 mm from the Tape Reference Edge.
The position reference point of :

— all 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

— all tracks within the continuum formed by the System Preamble, System Log and System Postamble (see 16.4); arnd
— all tracks within the continuum formed by the Vendor Group Preamble and the Vendor Group (see 16.5:)

shall be Within 4,5 pm of the mean of the position reference points of all tracks in the continuum. If-addition, the mean of the
position feference points of any 12 consecutive tracks within the continuum shall be within 1,0 pm of the mean pf position
reference] points of all tracks within the continuum.

15.3 Tracking scheme

This forrhat does not include any aids specifically designed to assist a reading drive”in maintaining tracking. Hdwever, the
specificafions of 15.2 limit the extent of the conditions that it must handle correctly,

16 Layout of a Single Data Space tape

A magnelic tape shall be recorded as a Single Data Space tape or as a Partitioned tape. The layout of a Single Data [Space tape
is specifipd in this clause, that of a Partitioned tape in clause 17.

The layofit of the Single Data Space tape consists of six areas:

— the Device Area

— the Rg¢ference Area
— the System Area

— the Dpta Area

— the EPD Area

— the Pgst-EOD Area
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e Pos. Tol. , - N Recorded Recorded
Device Reference Pos. Tol. System\_ System System Band thgm Jendor IC):?; (C}rou Data Group
Area Area Band Preamble\ Log ostamble roup Group P 5
No. 1 No. 2 Preamble No. 1 No. 2
DEVICE |REFERENCE SYSTEM DATA
< Pt > <
LBOT
350 mm 35 frames 30 25 10
+19 mm frames frames frames
Last Amble EOD Post-EOD
Recorded
Area
Data Group Frames Area
DATA EOD POST-EOD
bld bid | -
LB Bl L Bl >
Min. 12 Minimum
frames 450 frames PEOT

ECMA-95-0094-A

Figure 54 - Layout of a Single Data Space tape

16.1 Device Area

This arda shall be the first area on the magnetic tape and shall extend from PBOT to LBOT. It shall not be used for|writing data
for intefchange. Its length, measured parallel to the Tape Reference Edge, from PBOT to the first bit of the first plock of the
first recprded track of the Reference Area,zshall be 350 mm = 10 mm. It shall consist of three zones : a spin-up zond, a test zone
and a gyard zone.

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

The spip-up zone shall be followed by a test zone available for read/write purposes. The contents of these two zpnes are not
specifiefl by this Internafional Standard. However, if a track in these zones complies with the track format of table $ in 15.1 the
Area IJ field of all Eragment Headers shall be set to 0000.

The tesf zone shalkbe followed by a guard zone of length 9 mm minimum, in which no recording is permitted.

16.2 Reference Area
This arda‘shall consist of 35 Tape Management Frames (see 18.3), of which the first starts at LBOT and has an Abdolute Frame
Number of 1. The Reference Area 1s used as the physical reference when updating the System Log.

16.3 Position Tolerance Band No. 1

This band shall have a nominal length equivalent to five Frames, with a minimum length of zero and a maximum length of 10
Frames. It is used to accommodate the positioning tolerances when updating the System Log. Discontinuities and repetitions of
the Absolute Frame Number may occur in this band. The recorded signals may be ill-defined in this band.

16.4 System Area

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

16.4.1 System Preamble

The System Preamble shall consist of 30 Tape Management Frames (see 18.3), having the Absolute Frame Numbers 41 to 70.
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16.4.2
The Syst

C 15521:1998(E) @IS
System Log
em Log shall consist of 25 System Log Frames (see 18.2), having the Absolute Frame Numbers 71 to 95.

O/IEC

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

16.4.3

System Postamble

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

Note - It i3
the System

16.4.4
This ban
Tolerang
to 30 Fr4
be ill-def
16.4.5

The Ven
The Ven

16.5

This ared
an Ambl]
Number
Frame w
Frame II

The last

16.5.1

A Vend
Standard

in 11.3 apd 11.4 and recording the resulting Frame§.)The first of these Frames shall have the Absolute Frame Numbg

In additi
be applig

No unre

16.5.2

Each Re
applying
their Log

In additi
(see 16.]
Frame N

-reemmended—dﬂ-!—t-h ' Py e tha-Sict o] bBla_Sucterm I oo and Sucteny Poctarable bo siotten 1o VAN T LTI TS
1 =) T o) =] J >

motion when

Log is updated.
Position Tolerance Band No. 2

d shall have a nominal length equivalent to 15 Frames. Its actual length depends on the actual length of
e Band No. 1 and on the actual position of the first Frame of the Vendor Group Preamble, and hence may
mes. Discontinuities and repetitions of the Absolute Frame Number may occur in this band~Fhe recorded
ined in this band.

Vendor Group Preamble
dor Group Preamble shall consist of 30 Tape Management Frames having the Absolute Frame Numbers
Hor Group Preamble shall immediately precede the Vendor Group and be contiguous with it.
Data Area

shall consist of the Vendor Group and one or more Recorded Data/Groups. A Frame in the Data Area shd

e Frame (see 18.1) or, within a Recorded Data Group, a recorded representation of a Sub-Group. A Log

is allocated to each Frame. The Logical Frame Number of an Amble Frame is zero. The Logical Frame N
thin a Recorded Data Group is the number of the Sub-Groupxitiepresents. It is expressed by bits 1 to 6 of
(see 11.3.3.1.3and 11.4.1).

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

Vendor Group

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

n none or either or both of two furthet/operations, namely ECC3 (see 16.5.3) and Repeated Frames (see
d.

Recorded Data-Group

orded Data Group(is,a recorded instance of a Basic Group, and is formed from the data sent from a host ¢
the operations destribed in clause 11 and recording the resulting Frames, one per G4 Sub-Group, in the
ical Frame Numbers (see 11.3.3.1.3).

n, none Or either or both of two further operations may be applied. These are ECC3 (see 16.5.3) and Repes
.4). Nonunrecorded space or physical discontinuity or seam or Absolute Frame Number discontinuity
umber repetition may occur within a Recorded Data Group.

16.5.3

he Position
ary from 0
ignals may

21 to 150.

1 be either
ical Frame
umber of a
the Logical

ternational
s described
r151.

6.5.4) may

orded space or physical discontinuity or secam or Absolute Frame Number discontinuity or Absolute Fragne Number
repetitiof may occur within a Vendor Group.

pomputer by
equence of

ted Frames
r Absolute

ECC3

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

ECC3 shall be a GF (28) Reed-Solomon Code (46, 44, 3). Calculation in a GF (28) shall be defined by :

G =x8+x+3+x2+1

A primitive element o in GF (28) is 00000010.

The interleave depth of ECC3 shall be one track. The ECC bytes shall satisfy :

Hg X Vg =0

The generator polynomial shall be :
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Rx,23

The EC
Fragme

16.5.4

In the [
Frame 1
(i.e. the
multiplg
i.e. the

Interme
Logical
correct
the Rec
Frame d
Frames
correct

16.5.5

n+8734,22

n.23

n+8734.23 |

n=2012.,8733
x = User data byte number in a G1 Sub-Group, y = G1 Sub‘{Group number

x = Parity bytec number in the ECC3 G1 Sub-Group

C3 G1 Sub-Group shall be transformed according t¢-the procedures of 11.3 and 11.4 to form the recorde
hts of the two tracks of the ECC3 Frame.

Repeated Frames

ata Area, a Frame within a Recorded Data,Group may be repeated by rewriting it further along the tape. ]
hay be written after zero, one, two, three; four, five, six or seven other Frames have been written. Each sul
original or repeated Frame and the zero, one, two, three, four, five, six or seven following Frames) can
times, e.g. to allow skipping over\bad areas on the tape. The maximum number of instances of a sequence
riginal and up to 255 repetitiéns.

Hiate Frames, i.e. those Frames written between the original Frame and its next occurrence shall start with tf
Frame Number of which”’is the next in the normal sequence, and shall follow the correct sequence thd
sequence requires suceessive Frames to have Logical Frame Numbers which increment by one until the |
rded Data Group, of the ECC3 Frame if present, after which they restart from 0 (for an Amble Frame) or 1
f the next Recorded Data Group). Amble Frames are allowed in this sequence, provided the limit of seven
s not excgeded. The final occurrence of the repeated Frame shall be followed by the Intermediate Frames v
equence.

Appending and overwriting

ISO/IEC 15521:1998(E)

I Main Data

"he repeated
ch sequence
be repeated
hall be 256,

e Frame the
reafter. The
st Frame in
(for the first
ntermediate
ritten in the

When n

cw-data is appended to data already recorded on tape. or existing data is overwritten by new data_the p

int at which

recording may start shall be referenced to the last Frame (Frame A in figure 55) of a Recorded Data Group. If Repeated Frames
have been recorded, the relevant Frame is the last repetition of the last Frame. The smallest unit of appending or overwriting is
a Recorded Data Group.

Note - Aft

er overwriting commences, all data between the current recording point and PEOT is logically inaccessible.

The rules for appending and overwriting are identical. For simplicity, the following 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. No track shall be partially overwritten to the point

of being

unreadable nor shall any gaps be left between tracks.

63


https://standardsiso.com/api/?name=4eb419aede42965ba8cc1837b29d4621

ISO/IEC 15521:1998(E) ©ISO/IEC

1 Frame m Amble Frames
m> 1
A B C
Frame number — n n+2 n+3+m
Figure 55 - Appending rules

The Fragnes 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. Seamless appending rules

Rule 1. There shall be one Frame between Frame A and Frame B{i:€. 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 betyveen A and
B is perpnitted, 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 ¢qual to that of Frame A. The content of tiis'Frame shall be ignored.

Rule 3. [There shall be a minimum of one Amble Frame between Frames B and C, i.e. if Frame B has an AFN of n+2, then
Frame (] shall have an AFN of n+4 minimum: No unrecorded space, physical discontinuity, or AFN discontinuity dr repetition
is allowdd between Frames B and C.

Rule 4. The position of the first track-0f Frame B (AFN = n+2), as measured along the length of the tape at the poipt shown in
figure 5@, shall be at a distance-ofw'= 163,0 um + 26,7 um from the first track of the Frame with AFN = n+1.
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Frame A Frame Frame B
AFN =n AFN =n+ 1 AFN =n+2
\ \

Ideal tape centr/:lme \\

/1

Tape Reference Edge 0%

ECMA-95-0051-A

Figure 56 - Tolerance on'seamless appending

16.5.52 Non-seamless appending rules

Rule 1) The distance between Frame A and Frame B shall'be sufficient for a minimum of one and a maximum of 11 Frames.
No unr¢corded space is permitted between Frame A and Frame B. One or more Frames between Frame A and Frathe B may be
ill-defirfed, e.g., as a result of partial overwriting atan append point.

Rule 2.|Discontinuities and repetitions of AFN are permitted between Frame A and Frame B, provided that, where Frame A has
an AFN of n,

— all Hrames have an AFN greater than; and
— Frampe B has an AFN of n+2 mifintdm and n+12 maximum.

Rule 3./Amble Frames (see 18.1) between Frame A and Frame B shall have a value of Group Number which is eqfial to that of
Frame A. Other Frames betwéen Frame A and Frame B shall have a value of Group Number which is greater[than that of
Frame A.

Rule 4. There shall{be a minimum of 29 Frames between Frames B and C, i.. if Frame B has hn AFN of
n+2 </ < n+12, ¢hen Frame C shall have an AFN of n'+30 minimum. No unrecorded space, physical discontinuity or seam or
AFN dipcontinuity Or repetition is allowed between Frames B and C.

16.6 EOD Area

Th D A hall ba foll RN EOD-A
€ DatarxreaSharoeTonowea oy anODATca:

It shall consist of a minimum of 450 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 2 500 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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Early Warning Point - (EWP)
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For a new or bulk-erased tape the position of the EWP is calculated by the drive writing the tape. The calculation shall ensure
that the EWP is not less than 3 000 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 containing data which is being overwritten, if the point at which overwriting commenced is before the EWP as

defined p
tape. The
calculate
complete
subseque

For a tap
overwriti
overwriti

16.9

Initializa
also used
Vendor (
Toleranc
numbers
to the Re

If an initi
Log(s).

Note - The
Group. Thel

17 |
A partiti
similar td

With the
each part

F10T 10 the commencement ol Overwriling, a new position of the EWP 15 calculatcd by the drive currently

calculation shall ensure that the EWP is not less than 3 000 mm before PEOT. When data is recorded-h
| EWP, the setting of the AEWP bit (see 11.2.3.1.14) changes from ZERO to ONE in the last Basic/Groy
y or partially recorded before that point. This changeover then denotes the position of the EWP ‘when
htly read.

b containing data which is being overwritten, if the AEWP bit changes from ZERO to ONE'prior to the poi
hg commenced, the position of the EWP is denoted by that changeover, i.c. the AEWP bit is set to (

hg groups.
Initialization

ion is a procedure which shall be carried out before the first use of a tape caxtridge for recording user data
at other times). The procedure ensures that there shall be no unrecordedyspace between LBOT and the
hroup. The extent from LBOT to the end of the Vendor Group shall belrecorded as a continuum in which t
e Bands No. 1 and No. 2 shall be recorded as Tape Management\Frames (see 18.3) and shall have thg
bf 5 and 15 Frames, respectively. The Frames in the Position Tolerance Band No. | shall have their Area I
erence Area ID (see 11.3.5.1.2).

alization pass is performed on a recorded tape, it will destr6y all data thereon, including the history data in

ape layout is such that a separate initialization pass on a new orbulk-erased tape is not necessary prior to the recording of the first R
Reference Area, System Area and Vendor Group can be recorded at a time immediately prior to the recording of the first Recorded D)

Layout of a partitioned tape

ned tape provides on one magnetic (tape two independent partitions, each of which has a structure and
those of the recorded parts of a Single Data Space tape.

exception of the differences d¢setibed hercafter, all of the foregoing descriptions of the recorded format sh
tion of a partitioned tape.

writing the
eyond this
p which is
the tape is

ht at which
NE in all

(it may be
end of the
he Position
ir nominal
D fields set

the System

ccorded Data
ata Group.

properties

11 apply to
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Figure 57 - Layout of a partitioned tape

Min. 12
frames

Min. 450
frames

PEOT

17.1 Overall magnetic tape layout

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

from PBOT to PEOT.

17.1.1 Device Area

This area shall be identical with that of a Single Data Space tape.
17.1.2
17.1.2.1

Partition 1
Size of 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.

See 11.4.7.
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17.1.2.2 System Log

O/IEC

The contents of Pack Items Nos. 8 to 15 in each frame of the Systemn Log shall depend on whether the Absolute Frame Number

is odd or even. See 11.5.2.

17.1.2.3 Virtual End Of Tape (VEOT)

The VEOT shall be a reference point at a distance equivalent to 450 Frames before the Partition Boundary. This refe
is intended for use in a manner identical with that of PEOT on a Single Data Space tape, i.e. no recording shall o
partition 1 beyond VEOT, except during initialization (see 17.5).

rence point
ccur within

The spade between VEOT and the Partition Boundary shall contain Tape Management Frames which are identicalw
the EOD| Area of partition 1.

ith those of

Note - Aftpr overwriting commences (see 16.5.5) in partition 1, all data between the current recording point and VEOT is logically\inaccegsible. Data in

partition O fis unaffected.

17.1.2. Partition 1 Early Warning Point - (EWP)

Within ap empty partition 1 (see 17.4) the position of the EWP is calculated by the drive writing the tape. The calcy
ensure that the EWP is not less than 3 067 Frames before VEOT. Until data is recorded beyond the calculate]
indicatiop of its position is recorded on the tape. When data is first recorded beyond the’cal¢ulated EWP, the sc
AEWP bit (see 11.2.3.1.14) changes from ZERO to ONE in the last Basic Group whiCh)is completely or partial
before thiat point. This changeover then denotes the position of the EWP when the tape‘iSisubsequently read.

lation shall
d EWP no
ting of the
y recorded

For a paftition 1 containing data which is being overwritten, if the point at which oyerwriting commenced is before the EWP as

defined prior to the commencement of overwriting, a new position of the EWP.s calculated by the drive currently
tape. Th¢ calculation shall ensure that the EWP is not less than 3 067 Frames‘before VEOT. When data is recorded
calculated EWP, the setting of the AEWP bit (see 11.2.3.1.14) changes from ZERO to ONE in the last Basic Gro
completdly or partially recorded before that point. This changeoverhen denotes the position of the EWP when
subsequgntly read.

For a paftition 1 containing data which is being overwritten, if the;AEWP bit changes from ZERO to ONE prior to
which oyYerwriting commenced, the position of the EWP is denoted by that changeover, i.e. the AEWP bit is set to
overwritjng groups in partition 1.

Note - The|length of tape occupied by 3 067 frames is approximately/500 mm.

17.1.2.4 Partition 1 EOD Area

The Datg Area shall be followed by an EOD Area.

It shall cpnsist of Tape Management Frames, and shall start after the last Amble Frame in the sequence of Amble Fr
follows the last Recorded Data Group. Ifithé length of tape between the last Amble Frame and VEOT is greater ths
to, 450 Krames, the EOD Area shall-consist of at least 450 Frames. If the length of tape between the last Amble
VEOT id less than 450 Frames, the length of the EOD Area shall be equal to that length.

17.1.2. Partition 1 Post-EOD Area

If the endl of the EOD Area occurs before VEOT, it shall be followed by a Post-EOD Area which extends to VEOT
EOD Arga shall consistyof/recorded Frames in which the Area ID (see 11.3.5.1.2) indicates partition 1, but the
which arp not otherwise specified for interchange.

writing the
beyond this
ip which is
the tape is

the point at
ONE in all

imes which
n, or equal
Frame and

This Post-
contents of

17.1.3 Partition 0

17.1.3. LBOT

The LBQF1s the 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.

17.2 Area ID

The most significant bit of the Area ID (see 11.3.5.1.2) shall be set to ONE for partition 0 and to ZERO for Partition
17.3 System Area Pack Items No. 3 and No. 4

In the System Area of partition 0, the bytes of Pack Item No. 6 shall be set to all ONEs.

17.4 Empty partitions

1.

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

empty.
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Empty partition 1

An empty partition | shall contain

— a Reference Area

- aSy

|

- ami

stem Area

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

nimum of 3 517 Tape Management Frames identical with those of the EOD Area of partition 1.

The V
extends

Numbef discontinuity or Absolute Frame Number repetition is permitted.

17.4.2
An emyj
- aR
- aSy

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

— anH
The fir

The Vepdor Group Preamble, the Data Area and the EOD Arca shall form a ¢Ontinuum in which no unrecorded sp

discont
17.5
When

defined
If an in|
Log(s).

18

Housekeeping Frames do not contain@ny-user data. The Main Data Fragments of each track shall be generated by f
Sub-Grpup, with a running number of 0 and in which each byte is set to all ZEROs, and then applying the proce

thereto|

There afe three types of Hous¢kéeping Frames, namely Amble Frames, System Log Frames and Tape Management

18.1

Amble
Pack Itg
Group.

Amble
are not

to the Partition Boundary and in which no unrecorded space, physical discontinuity or seam or~Ab

Empty partition 0
ty partition O shall contain
ference Area

stem Area

OD Area of length 450 Frames minimum.
t Frame of the EOD Area shall be recorded at least 2 500 mm before PEOT:

nuity or seam or Absolute Frame Number discontinuity or Absolute‘Frame Number repetition is permitted.

Initialization of partitioned tapes

above.

tialization pass is performed on a recorded tape, it may destroy all data thereon, including history data i

Housekeeping Frames

The Sub code information,shall be as defined in 11.4.

Amble Frames

FFrames are permitted only in the Data Area. Their Logical Frame Number shall be zero. The Sub code in|
ms No. O5NO. I, No. 2 and No. 3 shall refer to the Basic Group which is represented by the preceding Rd

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

mdor—Group—Preambie—thePataArcaamd—tie—folowimg—FapeMamagememFrames—stratt—form o comjnuum  which

olute Frame

hee, physical

new or bulk-erased tape is to be used as a partitioned tape, the recording of Recorded Data Groups btarts in one
partitiop, the other is empty. In order to define the position _ef\the Partition Boundary, to ensure that the em|
conforms to the requirements of 17.4, and to assist in efficient management of the tape position, it is convenient t
initialization pass prior to the first recording. Such initialization should write, as a continuum, empty partition

pty partition

perform an
1 and 0 as

the System

orming a G1
dure of 11.3

Frames.

formation in
corded Data

16.5.4), and

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

append
18.2

point (see 16.5.5.1 and 16.5.5.2).

System Log Frames

System Log Frames shall be recorded within the System Area and with Absolute Frarne Numbers in the range 71 to 95. All
bytes of Pack Items No. 0, No. 1 and No. 3 shall be set to all ZEROs. Bytes SC0, SCI and SC2 of Pack Item No. 2 shall be set
to all ZEROs. Byte SC3 of Pack Item No. 2 shall be set as defined in 11.4.3.2.

18.3

Tape Management Frames

Tape Management Frames shall be recorded only in

— the Reference Area;
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— the System area, except in the System Log;
— the EOD Area;
— between VEOT and the Partition Boundary.

All bytes of Pack Items No. 0, No. | and No. 3 shall be set to all ZEROs. Bytes SC0, SC1 and SC2 of Pack Item No. 2 shall be
set to all ZEROs. Byte SC3 of Pack Item No. 2 shall be set as defined in 11.4.3.2.
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Annex A

(normative)

Measurement of the light transmittance of the prisms

A.l
transmi

Transm)|
reading]

Transm

A.2
An infr
waveleq

half-po

A3

A silico

A4

The opfical assembly for testing the cartgidge prisms shall be as shown in figure A.2. All surfaces shall be matt

optical

All med

A.S

transmiftance: 95.%for a wavelength of 850 nm + 50 nm

dimensi

A.6

The following description outlines the measuring equipment and measuring method to be used for. mgasui
tance of the prisms.

ttance is the ratio between the reading obtained from the measuring equipment with the cattridge in pos
obtained with a reference prism in position.

ttance of the cartridge prism:

P_ (Cartridge prism)
x100'%

P_ (Reference prism)

Radiation source

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

ver bandwidth: +50 nm

Radiation receiver

n photo diode shall be used. It shall be operate@.in the short-circuit mode.

Optical assembly

ystems shall be calibrated usipg the reference prism mounted as in figure A.1.

surements shall be made in ‘a_ dark room.

Reference prism

pns: see figure A.3

Measuring circuitry

ISO/IEC 15521:1998(E)

ing the light

tion and the

black. Both

As desc

Fibed in B.2.6; switch S to be in position 0.
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Figure A.2 - Cartridge prism
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Figure A.3 - Perspective view of the reference prism
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Annex B

(normative)

Measurement of light transmittance of tape and leaders

B.1 Introduction

The follpwing description outlines the general principle of the measuring equipment and measuring method to'be applied when
measurifig the light transmittance of tape.

For the purpose of this International Standard "light transmittance" is defined by convention as thé-telationship petween the
reading |obtained from the measuring equipment with the test piece inserted and the reading obtained when no [est 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

— the rpdiation source;

— the rpdiation receiver;
— the measuring mask;

- the dptical path;

— the rpeasuring circuitry.

B.2.1 Radiation source

An infrd-red light-emitting diode (LED) with the following parameters shall be used:
wavelenjgth at peak emission : 850 nm £ 50 nm
half-power bandwidth :+50 nm

B.2.2 Radiation receiver

A flat sijicon photo diode shall be used. Itishall be operated in the short circuit mode.

B.2.3 Measuring mask

The megsuring mask shall have a-thickness of 2 mm and a circular aperture of diameter d such that the area is 80 %|to 100 % of -

the actiye area of the photo digde:

The surface of the mask shallbe matt black.
The test|piece shall be‘held firmly against the mask to cover the aperture and to ensure that no ambient light leaks past.
B.2.4 Optica) path (figure B.1)
The optjcal path-shall be perpendicular to the mask. The distance from the emitting surface of the LED to the mask ghall be
d

L= —_— mnm
2tan o

where ¢ is in 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.2.5  Finish

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

B.2.6 Measuring circuitry (figure B.2)

The components of the measuring circuitry are
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E : regulated power supply with variable output voltage

R : current-limiting resistor

LED : light-emitting diode

Di : silicon photo diode

A : operational amplifier

R, Ryy : feedback resistors

S : gain switch

Vv : voltmeter

The forwfard current of the LED, and consequently its radiation power, can be varied by means of the power supply)H.

Di is operating in the short circuit mode.

The output voltage of the operational amplifier is given by

Vo =1 ¥ R, where I} is the short-circuit current of Di.

The output voltage is therefore a linear function of the light intensity.

Rg and fﬂ shall be low temperature-drift resistors with an accuracy of 1 %. The following ratie”applies

RfO

R,
B.3
B.3.1
B.3.2

B.3.3
100 %.

B.3.4

voltmet¢r now represents a light transmittancesof 5 %.
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1
20

Measuring method
Set switch S to position 0.
With no test piece mounted vary the supply voltage of E until voltmeter V reads full scale (10

Mount a leader or trailer tape on the mask. Fhe reading of the voltmeter shall be in the rang

Mount a test piece of magnetic tape ,of)the mask. Set switch S to position 1. Full deflect

D).
c 60 % to

on of the
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Tape

Silicon photo
/ diode

AKis

_. Oplical

'
'

Mask

) - >

Figure B.1 - Optical arrangement

- —>» —>» o Di

Ls
E/]

ECMA-93.0124-A

Figure B.2 - Measuring circuitry
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The Sig

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

C.1

C.2

C.3
corresp

of the fead head’s contact with the tape. Each sweep yields one measured value. Compute the avd
measurdd values. This is S

During efach of the same 8 sweeps, measure the total rms noise level at frequéndy f>, where f> is 1 MHz less than f;.
yields orfe measured value. Compute the average of 8 measured values. Thislis N

C4

with thd

1s Namp

Cs5

N 3

tape

Ncmp
N

tape

C.6

the Sigy

C.7

The Sigr
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Annex C

(normative)

Measurement of Signal-to-Noise Ratio

al-To-INoise Rartio shatl be measured USINg a Speclrum anatyZer willt a resoruton bandwidtrof TOKHZ:

h.c. erase the tape to be tested.
Record the tape at 2 999,9 ftpmm. The associated recording frequency is denoted fi.

Measure the rms signal amplitude by gating the sweep of the spectrum amalyzer over a length of
nds to an 70° + 3° arc of scanner rotation. The centre of this arc shallCbg"within 5° of the centre]

tape*

total

Measure the rms read channel noise level at frequency’f> over the same 70° arc, without a tape
motors running. Each sweep yields one measured value. Compute the average of 8 measured v3
. . . . tape
Compute the Signal-to-Noise Ratio for this pass, 20 log ———— dB, where
tape

L [N2 2
i Ntofol—Nomp'

shall be less than 0,7.

Repeat C3, C4,.C5for at least 64 passes. Take the average of the 64 Signal-to-Noise Ratios to

al-to-Noise Ratio for the tape (SNRMPC).

Repeat.CuV to C.6 for the Secondary Standard Reference Tape, to give SNRy grT-

al-to-Noise Ratio characteristic is SNRlapc - SNRy;srT dB.

O/IEC

track that
of the arc
rage of 8

Fach sweep

oaded but
lues. This

determine
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998(E)

Method for determining the nominal and the maximum allowable recorded levels (pre-recording condition)

The fold

£

D.1

D.1.1
note th

D.1.2
low va

D.1.3
The red
D.1.4

D.2

D.2.1
the out

D.2.2
The red

D.2.3

D.3

As ahi
1S nece
the levi
14999
recordi

Note - It
the phys

H s s ball el ry 1 +lo " PP b il 1. 1 10 C la h SPY P 1. 1 1
TOWIT S TC ST STHaT oo CarT U Ua T aTTa T T IO CUTTUTITOTIS UUTTITCU TIT CTat ST TU OT U TIMUTITATTUTTA T STAITOaras
Method for determining the Nominal Recorded Level

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

a.c. erase the Secondary Standard Reference Tape and record at 4 499,8 ftpmm, increéasing the write c

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

d output from this tape is the Nominal Recorded Level for the physical recording-density of 4 499,8 fipmm
Repeat D.1.1 to D.1.3 for the physical recording densities of 1 499.9 fipmm, 1999,9 ftpmm and 2 999,9

Method for determining the Maximum Allowable Recorded Level

a.c. erase the Secondary Standard Reference Tape and recdrd “at 4 499,8 ftpmm, increasing the write
but on read equals, after applying the appropriate calibration factor, 119 % of the value noted in D.1.1.

a.c. erase the interchange tape and record at 4 499,8 {tprm with the current determined in D.2.1.

d output from this tape is the Maximum Allowable Re¢orded Level for the physical recording density of 4 4

Repeat D.2.1 and D.2.2 for the physical recordifig densities of 1 499,9 ftpmm, 1 999,9 ftpmm and 2 994

Limits for the recorded levels

story of excessive recording levels cap-impair the operation of the recording system used in this Internation
ssary to prescribe limits for the recording levels to which the tape has been subjected since the last bulk er
els used when recording a tape‘for interchange. These levels are, for each of the physical recording
ftpomm, 1 999,9 ftpmm, 2 9999 fipmm and 4 499,8, the Maximum Allowable Recorded Level for

hg density.

s recommended that a tape to'beused for interchange should not have been previously recorded at levels higher than its Nominal Re
cal recording densities of 44999 ftpmm, 1 9999 ftpmm, 2 999,9 ftpmm and 4 499,8 ftpmm.

ue until the output on read equals, after applying the appropriate calibration factor, thelvalue noted in D.1.1|

199,8 ftpmm.

urrent from a

ftpmm.

current until

99,8 ftpmm.
,9 ftpmm.

nl Standard it
hsure and for
densities of
hat physical

torded Levels at
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Annex E

(normative)

Representation of 8-bit bytes by 10-bit patterns

E.1 [he 8-bit bytes are represented with the most significant bit to the left and the least significant bit to theright.
The 10-it patterns are represented with the bit recerded first to the left and the bit recorded last to the right.

E.2 Che magnetic recording system chosen requires that the d.c. level of the recorded signals be mdintained near|zero.

All 10-bit patterns are either balanced to d.c. level of zero or have a d.c. imbalance of 6:4 or 4:6.

Each 10-bit pattern is accompanied by an indicator Q which instructs the translator which of ¢he’two alternative patt¢rns should
be selectgd for the next 10-bit pattern in order to maintain the lowest d.c. level.

Q is the d.c. information of the previous pattern.
Q is the d.c. information of the current pattern.
E.3 [he left-hand column indicates the hexadecimal notation of the 8-bit byte for ease of search.
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