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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established by the respective organization to deal with

partlcular field oftechni

Standard was prepared by collaboration between the JISC and the ECMA Standard Bodies (a3

JTC 1. Draft
lication as an

patent rights.

Standard JIS

X 6137 and EQMA-288) and was adopted, under a special “fast-track procedure” by Joint Technical Committee 1SO/IEC

JTC 1, Informa:

Annexes A, B, C, D, E, F, G, H and J form a normative part of this Intefnational Standard. AnnexesK, L, M, N
information only.

on Technology, in parallel with its approval by nationa bodiges of 1SO and IEC.

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

1

Section 1 - General

Scope

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

recording mej

drives by meg

Information
interchange @

Under inform
ISO/IEC 115
applied after

2 Cor

s of such magnetic tape cartridges.

nterchange between systems also requires, at a minimum, agreement between the interehange
pde(s) and the specifications of the structure and labelling of the information on the interchanged

ation interchange circumstances in which a processing algorithm, e.g. for lossless datacompressia
58, is applied to the host data prior to recording on the tape and a complementary reprocess
[he datais read from the tape, agreement upon these by the interchange partieSis aso required.

formance

21

A tape cartrigige shall be in conformance with this International Standard,if it)meets all the mandatory requir

For each rec|

registered, and according to ISO/IEC 11576 the corresponding numerical identifier shall be recorded in By
Entity Headey.

2.2 Gen

A drive geng
recordings o
appending an

A claim of cd

— the perfg
— the genej

In addition a

— whether
received
— theagon

2.3 Rec

Magnetic tape cartridge

herein. The t}u

e requirements shall be satisfied throughout the extent of theltape.

brded Entity any algorithm for lossless data compression used for processing the data therein

erating drive
rating a magnetic tape cartridge for interechange shall be in conformance with this Internationd
d overwriting are implemented.

nformance shall state which of the following optional features are implemented and which are not

rming of a Read-After-Write-check and the recording of any necessary repeated frames,
ation of ECC3 Frames,

claim of conformance-shall state

or not one, or.xnore, registered algorithm(s) are implemented within the system and are able
from the host prior to collecting the datainto Basic Groups, and
thm registration identification number(s) of the implemented algorithm(s).

rchange between

parties upon the
cartridge.

n as specified in
ng agorithm is

bments specified

shall have been
rte No. 3 of the

Standard if all

N the tape meet the mandatory requirements of this International Standard, and if either or oth methods of

to process data

=iving drive

A drive recei

to handle any recordl ng made on the tape according to thls I nternational Standard In particular it shall

frames;

error correction;

number available to the host;

In addition a

be able to make processed data available to the host.

claim of conformance shall state

— whether or not the system is capable of using ECC3 check bytesin a process of error correction;
— whether or not one or more reprocessing agorithm(s) are implemented within the system, and are able to be applied to
processed data prior to making such data available to the host;

©ISO/IEC 2000 - All rights reserved

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

be able to recognize processed data within an Entity, identify the algorithm used, and make the algorithm registration
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— the algorithm registration number(s) of the processing agorithm(s) for which a complementary reprocessing algorithm is
implemented.

3

Nor mative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of this
International Standard. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply.
However, parties to agreements based on this International Standard are encouraged to investigate the possibility of applying
the most recent editions of the normative documents indicated below. For undated references, the latest edition of the normative
document referred to applies. Members of 1SO and IEC maintain registers of currently valid International Standards.

compression

dewords to a
gtion starts at

head at the
exclusive of

aline norma

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

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

ISO/IEC 1157611994 Information technology - Procedure for the registration of algorithms for the J0ssless

of data.

IEC 60950:1996 Safety of information technology equipment.

4 Definitions

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

4.1  Absolyte Frame Number (AFN): A sequence number, encoded in the Frame.

4.2 a.c. erase: A process of erasure utilising magnetic fields of decayingintensity.

4.3 Accesg Point: A point, at the start of a Processed Record Séguence, at which the presentation of Cd
reprocessing algorithm is required to start, regardless of whéther the data of interest in a retrieval oper
that poipt or at a subsequent point.

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

45 ArealD: Anidentifier defining the area of the tap&and specifying the types of Frame written.

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

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

4.8 back surface: The surface-ofthe tape opposite to the magnetic coating which is used to record data.

49 byte: An ordered set of bit$ acted upon as a unit.

410 cartridge: A casecontaining a magnetic tape wound on twin hubs.

4.11 Chanrlel bit: A\bit after 8-10 transformation.

4,12 Codewordi A'word which is generated by a processing algorithm.

413 Data Hormat ID: An identifier specifying which dataformat 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.

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

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

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

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

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

2
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4.21

4.22

4.23

4.24

4.25

| SO/I EC 17462:2000 (E)

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

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

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

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

M aster—Standare Amp“tude Caltbratton Tape A pre=recot clect tCl'JC on-whiteh-the-standareS gnal amplltudes
have been recorded in the tracks of positive azimuth, 21,0 um wide, recorded at a track pitch of-27)2 um, on an a.c.
erasgd tape.

Note 1 - Thetapg is recorded with the nominal physical recording densities of 4 499,8 ftpmm, 2 999,9 ftpmm, 1 999,9 ftpmmand’1 499,9 ftpmm.

Note 2 - The Mgster Standard Amplitude Calibration Tape has been established by Sony Corporation.

4.26

Note - The Mastpr Standard Reference Tape has been established by Sony Corporation

4.27

4.28

4.29
4.30
4.31

4.32

4.33
4.34
4.35

4.36

4.37
4.38
4.39
4.40

Magter Standard Reference Tape: A tape sdlected as the standard for Reference Recording Fielfl, Signal Ampli-
tude] Resolution, Overwrite and Signal-to-Noise Ratio.

Optjmum Recording Field: In the plot of Average Signal Amplitude,against the recording field at the physical
recofding density of 2 999,9 ftpmm, the field that causes the maximumAverage Signal Amplitude.

Partition Boundary: The point along the length of a magnétic tape at which partition 1 ends|and partition O
comimences.

Phygical Beginning of Tape (PBOT): The point where the leader tape is joined to the magnetic tdpe.
Phygical End of Tape (PEOT): The point where the'trailer tape isjoined to the magnetic tape.

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

prefrecording condition: The recording\levels above which a tape intended for interchange shall not previously
havel been recorded.

pro Nng: The use of an algorithm'to transform host data into Codewords.
progessed data: A sequence of Godewords which results from the application of processing to data.

Progessed Record: A sequence of Codewords which results from the application of processing to|an Unprocessed
Recqrd.

Progessed Record Sequence: A sequence of one or more Processed Records which starts on an 8-hit boundary and
ends|{on a subsequént:8-bit boundary.

recgrd: Related datatreated as a unit of information.
Reférence,Recording Field: The Optimum Recording Field of the Master Standard Reference Tap
repriocessing: The use of an algorithm to transform Codewords into data as required by the host.

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.

D

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

In principle, these Secondary Standard Amplitude Calibration Tapes will be available for a period of ten years from the first publication of this International
Standard. However, this period may be changed to take into account the demand for such Secondary Standard Amplitude Calibration Tapes.

441

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

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

©ISO/IEC 2000 - All rights reserved 3
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In principle, these Secondary Standard Reference Tapes will be available for a period of ten years from the first publication of this International Standard.
However, by agreement between ISO/IEC and Sony Corporation, this period may be changed to take into account the demand for such Secondary Standard

Reference Tapes.

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

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

of the Master

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

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

446 track:
4.47  Unpr
448 Virtu

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

End of Tape (VEOT): The point along the length of the magnetic tape within partitioh 1 whi
e part of partition 1 which is usable for recording data for interchange.

ified value of 1,26 with a positive tolerance of +0,01 and a negative)tolerance of -0,02 allov
from 1,235 to 1,275.

The setting of ajit is denoted by ZERO or ONE.

Bit patterns and|numbers in binary notation are represented by strings of digits 0 and 1. Within such strings, X nf
indicate that thesetting of a bit is not specified within the string.

Bit patterns and|numbers in binary notation are shown with the most'significant bit to the left and the least signifi
right.

The most signififcant bit of an 8-bit byte is denoted by b8 andthe least significant by bl.

The names of bagsic elements, e.g. specific fields, are givexrwith a capital initial |etter.
6 Acronyms

AFN  Absol
BAT  Block pAccess Table
DF-ID Data Fprmat Identifier
ECC  Error
EOD Endof|Data

EWP  Early Warning Point

GIT Group |nformatien/'Table
LBOT Logical Beginnhing of Tape
LSB Least Significant Byte

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

Ch defines the

Vs a range of

ay be used to

cant bit to the

LF-ID Logica-=rametdentifier

MRS MediaRecognition 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 safety
7.1  Testing environment

Tests and measurements made on the tape cartridge to check the requirements of this International Standard shall be carried out

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

4 ©ISO/IEC 2000 - All rights reserved
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temperature :23°Cx2°C
relative humidity - 40 % to 60 %
conditioning period before testing : 24 h min.

7.2

Operating environment

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

temperature :15°Cto55°C
relative humidity 110 % to 80 %
wet bulb temperature - 26 °C max

There shall be no deposit of moisture on or in the cartridge.
The above cdnditions include any temperature rise that may occur while operating the drive.
Conditioning|before operating:

If a cartridgg has been exposed during storage and/or transportation to a condition outside.the above valueg
cartridge shall be conditioned in the operating environment for atime at least equal to theperiod during whic
of the operating environment, up to a maximum of 24 h.

Note - Rapid vailiations of temperature should be avoided.

7.3 Stor

For long-ternp or archival storage of cartridges the following conditions shall be observed:

temperature
relative humi
wet bulb tem

The stray ma
cartridge.

7.4

Recommends
taken to mini

75 Safe
The cartridgs

7.6 Flar

The cartridgs
adtill carbon

Trahsportation
d limits for the environment to which a cartridge may be subjected during transportation, and the precautions to be

age environment

:5°Cto32°C
: 20 % to 60 %
. 26 °C max.

pnetic field at any point on the tape shall not exeeéd 4 000 A/m. There shall be no deposit of mois

ity
Derature

Mize the possibility of damage, aré provided in annex M.

Ly
and its components shall satisfy the requirements of IEC 60950.
nmability

and its components shall be made from materials, which if ignited from a match flame, do not co|
dioxide atmogphere.

, before use the
h it has been out

ture on or in the

ntinue to burn in

©ISO/IEC 20

00 - All rights reserved


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

1 SO/I EC 17462:2000 (E)

Section 2 - Requirementsfor the case

8 Dimensional and mechanical characteristics of the case

81 Genera

The case of the cartridge shall comprise

— an upper half,

— alower half,

— adider movably mounted on the lower half,

— alid pivotafhy-rednted-enthe-tpperhalf-

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

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

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

Figure 3 isapartia view of therear side.

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

Figure 5 shows the front side.

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

Figure 7 shows the left side.

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

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

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

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

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

Figure 13 isaview of the bottom half with the lid and the sliderin open position.

Figure 14 isaview of the left side with the lid and the dider'itropen position.

Figure 15 isatop view of a hub.

Figure 16 isaside view of ahub with partial cross-section.

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

Figure 18 shows at alarger scale the lid in thé open position.

Figures 19, 20 | show at alarger scale the functional relationship between the lid and the locking mechanism of t

Figures 21, 22 | show the label areas on the top-and the rear side.

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

Figure 24 shows the slider bowdewn, for autoloaders.

The dimensions

Plane X is perp
when the dider

Plane Y is perpg

Plane Z isthe pl

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

bndicular to Plane:Z and passes through the centres of both the circular and elongated Datum H
sopened (see-8.8.4 and figure 11).

ndiculartoPlane X and Plane Z and passes through the centre of the circular Datum Hole.

€ orrwhich the slider moves (see figure 7).

ith the drive

ne hubs.

ples, revealed

8.2 Overal

rdimensions (Tigures 6 and 7)

The overall dimensions of the case with the lid in the closed position shall be

1
2
I3
Where the shell
0

=73,0 mm+ 0,3 mm
=54,0 mm £ 0,3 mm
=10,5mm=+ 0,2 mm
meets the lid on the top side of the cartridge, the angle of the chamfer shall be

=45°+ 8° (seefigure 21)

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

r{=1,0mm= 0,5 mm
The two edges of the lid shall be rounded off with aradius

©ISO/IEC 2000 - All rights reserved
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r, = 0,5 mm max.

Loading grip (figure 6)

17462:2000 (E)

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

l,=255mm+0,2mm
lg=11,0mm=+ 1,0 mm

lg=50mm=0,2mm

The depth of

84 Hol

The two ares
drive. Their

85 Not
Thelid shall

The first pair
dlider (see alg

The second p
open positior]

7 =23 MMz 0,3 mm

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

+0,2 mm
0,5mm

-0,0mm
ling areas (figure 6)

s shown shaded in figure 6 shall be the areas along which the cartridge shall"be held down whe
ositions and dimensions shall be

lg=6,0mm=+ 0,1 mm
lg=50mm=+ 0,1 mm

ches of thelid (figures5 and 8)
nave two pairs of notches.

0 8.8.1). The positions and dimensions of thesemnotches shall be
l10= 0,4 mm max.

l11 = 3,0 mmmin.

l1o=1,2mm=+ 0,1 mm

l13=49,8 mm+ 0,2 mm

air of notches, the dider. movement notches, allows elements of the drive to move the slider from
(see ds0 8.8.1). Thepositions and dimensions of these notches shall be

l11 = 3,0 mm min,

l14= 0,9 mmmin.
l15=7,9mm+ 0,1 mm

I =.36,00 mMm+ 0,15 mm

N inserted in the

of notches, the dlider lock release notches, alows elements of the drive to release the locking npechanism of the

the closed to the

86 Lid

o\

Laa-anal-anaetlfiouir Lt
MTITCITIUNIS (NMMyur Co U tu o)

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

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

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

Thelid shall have achamfer of 45° by

©ISO/IEC 2000 - All rights reserved
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lo3=15mm+ 0,1 mm

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

lo4 =10,5mm+ 0,2 mm
los <lp4
When no force is exerted

l54 = 10,9 mm max.

Infigure 8 the lid is shown in the open position. The distance from the front edge of thelid to the rear side shall-bg
I,f = 55,5 mm+ 0,3 mm.

8.7  Optical detection of the beginning and end of tape (figures 8, 9 and 12)

Means for the optical detection of the beginning and end of tape shall be provided. These shall consist of a pair of windows on
the left and right sides of the case (see aso figure 18). The design of these windows allows this detection for two dlifferent drive
designs:

— dither alight source and a detector are provided in the drive on each side of the cartridge, in which case the light enters the
case through the upper windows, falls on a prism (see section A-A) mounted inside the case, which reflects this light so
that it goes through the tape and falls on the detector through the lower window:-the light transmittance of the prism shall
be greater tTan 50 % of that of areference prism when measured as specifiedin annex A,

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

The positions and dimensions of these windows allow the cartridge.to be used with drives implementing eitheq system, they
shall be

;= 6,20 mm + 0,10 mm

N

b = 7,65 mm £ 0,10 mm

N

+ 0,20 mm
h = 1,50 mm
- 0,00 mm

N

l3h = 3,9 mm+ 0,1 mm

l3f = 1,8 mm+ 0,1 mm
l3pb=7,0mm+ 0,2 MM
I3k = 2,5 mm min:
Dimension |5, gpecifies,the position of the rear edge of the windows relative to Reference Plane X. Dimension |33 shall be
measured relatiVie to thisrear edge.
8.8  Bottopside

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

The dimension |3, of the bottom half, 155 of the slider and | 35 of the lid shall satisfy the following conditions
l34 = 73,0 mm+ 0,3 mm

|35 <134

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

The cartridge shall have a locking mechanism for the slider which locks it in the closed and open positions. The design of this
mechanism is not specified by this International Standard, except for the different forces acting on the slider, and for its detent.
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The dlider shall be spring-loaded by a spring holding it in the closed position when it is unlocked. The force required to operate
the dlider shall not exceed 2 N.

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

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

lo==12mm+ 01 mm
27 y y

l3g = 49,8 mm+ 0,2 mm

l3g=10,0 mm+ 0,1 mm

+0,5mm
l49=2,0mm _0,0mm
[47 = 3,0 mmmin.
l45=1,5 mmmin.
l4;3=0,8mMm=+ 0,1 mm

+0,5mm
l44=0,8mm _01mm
A =45° min.
l45 = 0,65 mm+ 0,05 mm

The positionjand dimensions of the openings for the detént when the slider is held in the open position are dgtermined by |4,
In the closed| position of the slider, the maximum.force to be exerted on the detent in a direction perpendicyar to Reference
Plane Z and gver a stroke of 0,65 mm shall be'®;5 N max.

In the open ppsition of the slider the holdingforce shall be 0,3 N min.

8.8.2 Accessholes (figure 10)

The dlider shill have two circulak access holes (see section B-B) which, in the open position of the dlider, allow penetration of
the drive spinjdlesinto the hubs:The diameters of these access holes shall be

d; =10,00mm + 0,2 mm
d, =12,0 mm max.

These access|halesshall have a chamfer of depth 0,5 mm = 0,2 mm.

8.8.3  Recognition, sub-datums, and write-innibit noles (Tigur e 11)
The bottom half shall have a number of holes on an edge at itsrear. This edge shall be defined by

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

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

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

d; =25mm=0,1mm

l49=1,0mm=+ 0,1 mm

©ISO/IEC 2000 - All rights reserved 9
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lgg = 56,0 mm £ 0,3 mm
lg; =4,0mm=+ 0,1 mm
lso=1,0mm=+ 0,1 mm
l53 = 3,0 mm min.

All Recognition Holes shall have the cross-section shown in cross-section F-F in figure 11 for Recognition Hole N

o. 1

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

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

RecognitionHO NO T and-NO. 2 ShaT 0e operT. Recoy O OIeSINUO. > aTd N 4 S1aT e

Other combinatijons of the states of the Recognition Holes No. 1, No. 2, No. 3 and No. 4 are reserved for other_applications (see

annex K).
8.8.3.2 Writelnhibit Hole (figure 11)

The position angl dimensions of the Write-inhibit Hole shall be

d; =25mm=0,1mm

lgg=56,0 mm £ 0,3 mm

When the Writefinhibit Hole is open recording on the tape isinhibited, when it is clasedtecording is enabled.

The Write-inhibjt Hole shall have the cross-section shown in cross-section F-F infigure 11 for Recognition Hole
the two cross-sections F-F shows the hole closed by means of a plug, the othér shows it with the hole punched ouf
shall withstand @n applied force of 0,5 N max without being punched out,

The case may hgve a movable element allowing the Write-inhibit Holéte be opened and closed. If present, this el
such that the stégte of Write-inhibit Hole is visible (see figure 3 as“an example). Such an element shall be neith
moved by aforde smaller than 0,5 N.

Regardless of whether a plug or a movable element is usedito select the open and closed states of the Write-inh
following dimerjsions from cross-section F-F shall define.the closed and open states, respectively.

l5,=1,0mm=0,1 mm
l53 = 3,0 mm min.
8.8.3.3 Sub-datum holes (figure 11)
These holes areused to position the cartridge in the drive. Their position and dimensions shall be as follows.

The hole seen below the Write-inhibit'Hole in figure 11 shall have an elongated form and the same cross-section
for the other hole.

lgg =455 mm+ 0,2 mm

+0,1 mm
l55 = 3,5mm
-0,0mm

No. 1. One of
. These plugs

iment shall be
br broken nor

ibit Hole, the

E-E as shown

+ 0,05 mm
lsg = 2,50 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

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

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

8.8.4 Datum holes (figure 11)

The lower half has two Datum Holes also used to position the cartridge within the drive. One of them has an elongated form,

the other is circular. Cross-section D-D shown for the latter also applies to the former. Their positions and dimensions shall be
lgg =510 mm+ 0,1 mm

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

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

lgz = 3,0 mm min.

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

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

8.85 Accassroom for tape guides (figure 11)

When the cantridge is inserted into the drive, tape guides in the drive pull ©ut the tape toward the heads of the grive. The shape
and dimensigns of the access room provided by the cartridge for these tape guides shall be (see adso 8.8.7.5):

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

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

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

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

8.8.6 Holasfor acecessing the hubs (figure 11)

The lower hg{f has two holes through which the spindles of the drive can access the hubs when the slider isin the open position.
The positiong and.dimensions of these holes shall be

dg =9,0mm=0,1 mm
l;1 = 29,00 mm + 0,15 mm
l75=10,5mm+ 0,1 mm
l;3=30,0mm+ 0,1 mm

8.8.7 Internal structure of the lower half (figure 12)

In figure 12 the different elements of the inside of the lower half are shown. There shall be alocking mechanism for the hubs to
prevent them from rotating when the lid is in the closed position. The design of this locking mechanism is not specified by this
International Standard, thus it is not shown in figure 12. Locking and unlocking of the hubs shall depend upon the position of
thelid as specified in 8.13.
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8.8.7.1 Diameter of the wound tape
The diameter of the tape, wound on a hub at atape tension of 0,07 N < 0,02 N, shall be

dg = 37,3 mm max.

8.8.7.2 Tapewind
The magnetic surface of the tape shall face outwards.

8.8.7.3 Tapemotion
The forward direction of tape motion is from the |eft side of the cartridge to its right side (see figures 1 and 2).

8.8.7.4 Guide po3s
The tape shall %5 around two guide posts in the cartridge, the axes of which are perpendicular to Referencé Blane Z and pass
through the centres of the Datum Holes. The positions and dimensions of these guide posts shall be

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

— their cross-gection shall be circular with aradius

r,=30mm=0,1mm

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

p=45°+1°

— their cross-gection over the other half of 180° is not specified by this Integnational Standard.

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

When the tape funs from one guide post to the other it shall remain hetween two planes parallel to Reference|Plane Z. The
distance of thesg planes from Reference Plane Z shall be

l24 = 1,4 mmmin.

l75 = 6,4 mm max.

The position of {he tape centrelineis

l76= 3,90 mm = 0,35 mm

The height of the access room specified in 8.8:5-for the tape guides shall be

+ 0,6, mm
l,7=8,0mm
40,0 mm

8.8.7.6 Tape ppth zone

When the cartrigige is inserted-into the drive, the tape is pulled outside the case by tape guides as mentioned aboveé. It is then no
longer in contagt with the.guide posts. The tape path zone of the case is the zone in which the tape must be able tq move freely.
This zoneis def|ned by

l7g=55mm=+ 0,1 mm

l.g=56,5mm+ 0,3 mm
lgg=8,0mm=+ 0,2 mm

8.8.8 Light path (figure 12)

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

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

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

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

this International Standard does not specify requirements.

lgg = 1,0

Area C' shall be defined by

mm+ 0,1 mm

lgq = 49,
8.8.10 Daty

There shall
Reference Pl

— Datum A
and figun

— Datum A
from the

— Datum A

Its diameter

8.8.11 Re3g
Support Areg

Support Areg
Support Areg

from Referen

89 Huh
The dimensig

D mm £ 0,3 mm

e 11), its outer diameter shall be

centre of Datum Area A. Itsinner dimensions shall be lg; and lgyits outer diameter shall be dy,.

m Areas (figure 13)

e two annular Datum Surfaces A and B and one circular such surface C. All three |Datum A
e Z. Their position and dimensions shall be

rea A shall be centred on the intersection of Reference Planes X, Y and Z, itsinner diameter shall

dig=50mm=0,1 mm

rea B shall be centred on the intersection of Reference Planes X and-Z at a distance | (see 8.8

rea C shall be centred on a point defined by
lgs = 42,0 mm £ 0,3 mm
lgg = 25,5 mm+ 0,3 mm

hall bed,,

tionship between Support and Datum Areas and Reference Plane Z (figure 14)
A' shall be coplanar with Datum Area Aswithin 0,1 mm.

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

C' shall be parallel to Reference Plane Z within 0,1 mm. It shall be at a distance
lg7 = 1,10 mm + 0,05'mm

ce Plane Z.

s (figures 15and 16)
ns of the hubs-shall be

+ 0,08 mm
dyq = 6,60 mm

ﬂ’ﬂﬂ faalaal

©ISO/IEC 20

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

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

+0,1 mm

lgg =2,5mm
-0,0mm

+ 0,20 mm
lgg = 2,60 mm
- 0,00 mm
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reas shall lie in
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4 and figure 11)
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The two cylindrical surfaces with diameters d;, and d,5 shall be co-axial within 0,05 mm.

The torque necessary to rotate the hub with a partialy or fully wound tape shall be 0,000 2 N-m max.

8.10 Attachment of leader and trailer tapes

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

8.11
The interface b

I nterface between the hubs and the drive spindles (figure 17)

ween - the huhs and the $i ndlnc, shown in figl wre 17 in cross Nv‘finn, s cpnr\ifinrl in terms of

he following

relationships:

Note - It is expected

812 Openi
When thelid is

The centre of roj

1,0mm = (dy5-dyy) = 1,2mm
lg1 -lgg = 1,3 mm max.

that the top of the drive spindle will not penetrate within the hub beyond a distance | § = 7,65 mm max, above Reference

ng of thelid (figure 18)
bpened its lower front edge moves along an arc of a circle with radius

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

ation is defined by 1,7 and |,,. The end position of thelid, i.e, when it is fully open, is defined by
lgp = 10,9 mm + 0,2 mm

lgz3=0,3mm+ 0,1 mm

lgg = 6,3 mm+ 0,2 mm

Theforce F reglired to open the lid shall not exceed 1,2 N. It shall be applied at a distance

measured parall

8.13 Releas

As mentioned i
that it shall bec

When the lid rof

lgs = 5,0 mm+ 0,1 mm

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

e of the hub locking mechanism (figures 19 and 20)

8.8.7 the design of the lacking mechanism for the hubs is not specified by this International Stg
bnnected to the lid so that.the hubs are locked or unlocked as a function of the angular position of

ates from the closed-to the open position (clockwise as seen in figures 19 and 20) the hubs shall

aslong asthe ligl has not reached the position defined by:

as shown in figu

lgg = 7,0 mm
lg7 = A5 mMm+ 0,2 mm

redo.

Plane Z.

ndard, except
helid.

emain locked

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

asshowninfigu

8.14

lgg = 10,3 mm
lgg = 6,6 mm+ 0,2 mm
re 20.

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

14

l100 = 5,2 mmmin.

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

re =0,5mmmin.

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

To alow use with autoloaders, the channel from the Z Datum to the Ig; dimension shall be clear. Within this channel, the
dimensions of the corners and edges shown in figure 23 shall be

lg7 = 1,20 mm + 0,05 mm

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

On the sides

On the bottor

The dlider sh

0= 6° max.

Df the cartridge, the height of the handling area above the dider recess as shown in figure 23-shall
l103= 54 mm= 0,5 mm

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

l104 = 0,6 mm max.

bl have cut outs as shown in figure 13 defined by

l105 = 1,O0mmmin

l106 = 1,Ommmin

pe

©ISO/IEC 20
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Loading grip

/ Left side

. Top Side
Rear Side

Upper half

Lower half

Right Side A AN ,
L Front Side
Slider
Bottom Side
95-0061-A
Figurel- Top view
Write-inhibit hole Recognition hole No.4

Sub-datum hole\s
Rear Side

Bub-datum holes \

Recognition
holes No.1 to 3\A

/ Bottom Side
2 3

Tseft Side Front Side

95-0062-A

Figure 2 - Bottom view
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/ Right Side

‘Write-inhibit Indicator
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Rear Side

95-0063-A

Figure 3 - Partial view of therear side

Figure4 - Referenceplanes X, Y, Z
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Prism

Ll -

Section A-A|

Figure 8- Top side, lid open
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98-0108-A

Figure9 - Left side, lid open
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Figure 12 - Inside view of the lower half
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Figure 15 - Top view of hub
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Figure 16 - Side view of a hub with partial cross-section
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Figure 17 - Interface with the drive spindle
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Section 3 - Requirementsfor the unrecorded tape

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

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

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

The leader and trailer tapes shall each be attached to the magnetic tape by means of alength of splicing tape which extends over
each such joint.[The splicing tape shall consist of polyethylene terephthalate (or equivalent), coated on one'side with an acrylic
(or equivalent) gdhesive material.
9.2 Tapel
9.2.1 Length|lof magnetic tape

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

9.22 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 fapes 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 not more than 7,0 mm over the leader and trailer
tapes. Their extents over the magnetic tape shall be not less than 4,0 mmarand not more than 10,0 mm.
9.3  Tapewidth

9.3.1 Width pf magnetic tape

The width of thg magnetic tape shall be

3,800 mm + 0,p05 mm

The width shall be measured across the tape from'edge to edge when the tape is under atension of 0,20 N max +(0,01 N and is
lying flat betwegn glass dlides.

9.3.2 Width pf leader and trailer tapes
The width of the leader and trailer tapes-shall be

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

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

933 Width and pnqhnn of $I|mng fapn

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

9.34 Edgeweave

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

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

b) Using a calibrated edge position sensor (see figure 25), with an accuracy of 0,5 um or better, take measurements at
0,25 mm intervals along 250 mm of the Tape Reference Edge of the sample.
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¢) Using the edge position data for the first length of 50 mm, calculate the length’s edge position using linear regression
analysis (see figure 26).

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

€) Movethe start position for the calculation of the next 50 mm length by an interval of 0,25 mm.
f) Repeat stepsc), d) and e) for successive 50 mm lengths along 250 mm of the Tape Reference Edge.
0) Theedge weaveisthe average of the 801 values from step d).

Edge position sensor

S am

Tape Flanged guide

9

v
0,050 N 0,050 N

+— 260 mm —»

98-0101-A

Figure 25 - M easurement of edge weave

Tapd Reference Edge

\/\ PN JAN AN o g
Maximum \/ S \/
depiation
T Calculated
~—— edge
position

A

50 mm

98-0102-A
Figure 26 - Edge weave
94 Discontinuities

Between PBOT and PEOT there shall be no discontinuities in the magnetic tape such as those produced by tape splicing or
perforations.
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9.5
951

Tapethickness
Thickness of magnetic tape

The thickness of the magnetic tape at any point shall be

9.5.2

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

Thickness of leader and trailer tape

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

9.5.3 Thickn

of splicing tape

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

9.6 L ongit
The radius of cU

Procedure:

Allowal1,0ml
1,0 mchord. Th
33 mif measure

9.7 Cuppin
The departure &

Procedure:

Cutal,0Om=0,
are freely expog
Stand the test pi
cylinder standin
determining the

9.8 Coatir

dinal curvature
rvature of the edge of the tape shall be 33 m min.

bngth of tape to unroll and assume its natural curvature on aflat smooth\surface. Measure the dey
e deviation shall not be greater than 3,8 mm. This deviation correspondsito the minimum radius o
[ over an arc of acircle.

g
Lross the width of tape from aflat surface shall not exceed 0,5 mm.

1 m length of tape. Condition it for aminimum of 3'hiin the test environment by hanging it so that
ed to the test environment. From the centre pertion of the conditioned tape cut a test piece of 2
ece on itsend in acylinder which is at least 25 mm high with an inside diameter of 4,1 mm £ 0,2

iation from a
f curvature of

both surfaces
5 mm length.
mm. With the

g on an optical comparator measure the>cupping by aigning the edges of the test piece to the reticle and

distance from the aligned edges to the eorresponding surface of the test piece at its centre.

g adhesion

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

Procedure (seeg|

Take atest piec
tape 125 mm fr

figure 27):

b of the tape approximately 380 mm long and scribe a line through the recording coating across th
bm one end. Using adouble-sided pressure sensitive tape, attach the full width of the test piec

metal plate, with the recording surface facing the plate, as shown in the figure below. Fold the test piece over 19

metal plate and
254 mm per mi
0,05 N, the tapq
exceeds 0,05 N

he free endf-the test piece to the jaws of a universal testing machine and set the speed of the jaw

b width of the
b to a smooth
0°, attach the
separation to

N. Note the)force at which any part of the coating first separates from the base material. If thi

is less than

has failed the test. If the test piece peels away from the double-sided pressure sensitive tape before the force
an, alternative type of double-sided pressure sensitive tape shall be used. If the back surface pf the tape is

coated, repeat th

e procedure for the back coating

30

Recording surface Scribed line

!

A
/

o
T

Pressure-sensitive tape

— 125 mm —p
93-0120-A

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

Procedure:

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

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

Store for afurther 24 hin the Testing Environment.

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

9.10 Tenglestrength

Measurements shall be made in accordance with 1SO 527-1. The length of the magnetic tape testpiece shall pe 200 mm. The
length of thg leader tape test piece shall be 50 mm. The length of the trailer tape test pieceishall be 50 mm. The rate of
elongation fof all tensile tests shall be 100 mm/min - ISO 527-1, Rate D.

king strength

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

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

Procedure:
Load the test|piece until the breaking point is reached. The force required to reach that point is the breaking strength.

9.10.2 Yied strength
Theyield strgngth is the force required to produce a 3 % elergation of the tape.

Theyield strgngth shall be 3,5N min.

9.11 Residual elongation

Theresidual glongation, expressed as a percentage of the original length, shall be less than 0,03 %.
Procedure:
Measure the priginal length of atest piece of approximately 1,0 m with an applied tensile force of less than 0,03 N.
For 3 minutes, apply an additiondl force of 0,8 N.

Remove the additional forceandmeasure the length of the test piece after afurther 3 min.

The flexural figidity-efthe tape in the longitudinal direction shall be between 0,000 4 N-mm? and 0,001 0 N-mm2.

material, the Young's modulus in the transverse direction shall be greater than or equa to the vaue in the

lrection
HEGHOH:-

longitudinal
Procedure:

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

o ST _wr®
oL/L 12

Flexura Rigidity = El

where:

oF change in force in newtons

T measured thickness in millimetres

©ISO/IEC 2000 - All rights reserved 31


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

1 SO/I EC 17462:2000 (E)

W measured width in millimetres
oL/L  changein sample length between the jaws divided by the original length between the jaws
E Y oung's modulus of the magnetic tape in newtons per square millimetre

9.13 Electrical resistance of coated surfaces

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

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

The electrical rgsistance of the back-coating, if present, measured on any square area of tape, shall be less than
9x 108 Q.
Procedure (seeffigure 28):

Condition a tegt piece of tape in the Test Environment for 24 h. Position the test piece over two 24-cargt gold-plated
semicircular elegtrodes having aradiusr = 10 mm and afinish of at least N4 (see 1SO 1302),-so that the recording surfaceisin
contact with electrode. The electrodes shall be placed parallél to the ground and parallel‘te each other and at a distance d =
3,81 mm betwegn their centres. Apply aforce F of 0,25 N to each end of the test piece.,\Apply ad.c. voltage of 100V £ 10V
across the electrpdes and measure the resulting current flow. From this value determinethe electrical resistance.

Repeat for atotdl of five positions along the test piece and average the five resistance readings.

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

A
A

A |

F F
Figure 28 - M easurement of electrical resistance

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

Note - Particular attprition/should be given to keeping surfaces clean.

9.14 Abrasivity

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

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

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

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

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

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

It is not required that either end of the splicing tape coincide with any particular point along the length of either an opaque
stripe or a clear stripe. 1t is not required that the joint between leader and magnetic tape coincide with any particular point along

the length of Either an opaque stripe or a clear stripe.

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

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

Opaque stripe

1,50 mm H0,20 mm 1,50 mm 50,20 mm Clear stripe
Leader tape
Magnetic tape\
o 1
/"
<& \
Spliding tape 90° H10°
Tape Reference Edge
00,0 mm 01,0 mm
10,0’mm 6,0 mm
06,0 mm P 00,0 mm -

95-0084-A

Figure 29 - Splicing tape at PBOT

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

When performing these tests, the output or resultant signal shall be measured on a read-while-write pass for both a tape
calibrated to the Master Standard Reference Tape and the tape under test, on the same equipment.

The following conditions shall apply to the testing of al magnetic recording characteristics, unless otherwise stated.

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

flexura rigidity between tapes which meet the requirements of this International
Standard and those of other International Standards, e.g. ISO/IEC 12247 for DDS,
ISO/IEC 13923 for DDS-2 and ISO/IEC 15521 for DDS-3. This may be achieved,
for example, by running for a sufficient time with media that meets the
requirements of clause 9 of this International Standard.
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be within the

% of that for

+ 0,01 mm
diameter of scanner : 30,00 mm
- 0,00 mm

rotational speed of scanner :4251,7 rpm £ 0,4 rpm

tape speed : 17,33 mm/s £ 0,05 mm/s

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

test tracks . positive azimuth; the gaps in the heads shall make an angle of

20° 00" + 12’ with the axis of the scanner

write gdp Tength 20,25 um = 0,03 um

read gap length 0,20 um £ 0,05 um

recordimg current : Test Recording Current

recording waveform . square wave

read track width :5umto 15 um

write track width : equal to, or greater than, the read track width.sut 24 um max.

read hepd height setting : during a read-while-write pass, al of~the read head track shall

boundaries of the written track

read ouput 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 Secondlary Standard
Reference Tape
10.2 Signal|]Amplitude
The Average Signal Amplitude at the physical recording density of 4 499,8 ftpmm shall be between 89 % and 142

the Master Stanflard Reference Tape.

The Average S

jnal Amplitude at the physicalreeording density of 1 499,9 ftpmm shall be between 89 % and 142

the Master Stan]iard Reference Tape.

Traceahility to
supplied with eg
10.3 Resoly

The ratio of the
density of 1 499

he Average Signal Amplitudes of the Master Standard Reference Tape is provided by the calib
ich Secondary Standard Reference Tape.

tion

Average Sighal Amplitude at the physical recording density of 4 499,8 ftpmm to that at the phys
9 ftpmm.shall be between 84 % and 119 % of the same ratio for the Master Standard Reference T

% of that for

ration factors

cal recording
ape.

Traceability to

eresolution for the Master Standard Reference Tape is provided by the calibration factors suppl

Secondary Stanglard"Reference Tape.

ied with each

104 Overwrite

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

Procedure

Standard Reference Tape.

First, ac. erase the tape. Record at the physical density of 1 499,9 ftpmm and measure the Average Signal Amplitude.
Overwrite at the physical recording density of 5 999,7 ftpmm and measure the Average Signal Amplitude of the residual
1 499,9 ftpmm signal. Repeat for the Secondary Standard Reference Tape.
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Requiremen
Theratio

ISO/IEC

t

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

Average Signal Amplitude of the original recording at 1 499,9 ftpmm

shall be lessthan 119 % of the sameratio for the Master Standard Reference Tape.

105 Easeof erasure

17462:2000 (E)

106 Tap
10.6.1 Misg
A missing pu
half the Aver
10.6.2 Misg
A missing puy
pulses, have
distance exce

with aband passfilter passing at |east the first three harmonics.

e quality

ing pulses

seisaloss of read signal amplitude. A missing pulse exists when the base-to-peak read signal is
hge Signal Amplitude for the recording density of 2 999,9 ftpmm on the sametape.

ing pulse zone

se zone shall commence with a missing pulse and end when 5 cansecutive flux transitions, which
been detected or when a length of 0,277 mm of track has,been measured. If a missing pulse
eding 0,277 mm, a further missing pulse zone shall result.

NiSs measurement

50 %, or less, of

are not missing
continues for a

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° fléx-transitions and applies to both positive and fegative azimuth
tracks.
10.7 Signal-to-Noise Ratio (SNR) characteristic
The Signal-tg-Noise Ratio is the average rms read signal’ amplitude divided by the average integrated rms noisg amplitude, and
expressed in gecibels.
Average rms read signal amplitude

SNR = 20 log dB

Average integrated rms foise amplitude
Requiremen
The SNR for| the tape under test (SNR;,,o) shall be better than -2 dB relative to the SNR for the Master Starjdard Reference

Tape (SNRy,
Traceability {

d

0 the SNRyéxt S provided by the calibration factor supplied with each Secondary Standard Refg

LrT) When measured according to the procedure defined in annex C.

Section 4 - Requirementsfor an interchanged tape

rence Tape.

11 For
11.1 Gen

at
eral

The smallest collection of data supported by the format is a record. A record is the smallest distinct set of data bytes supplied,
e.g. from a host, for processing and recording by a tape drive system, and the smallest distinct set of data to be read from tape,
reprocessed and made available, e.g. to a host, by a tape drive system. Two types of record are supported, namely Processed
Records and Unprocessed Records.

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

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

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

In the following description all operations on the data received from the host computer, including the use of error detecting and
correcting codes, but excluding processing, are described. Then the method of recording on the tape and the tape layout itself is
described. However, because of the inherent characteristics of this format, where required, advance references to the tape layout
will aso be maden the course of the description of the operaiions on the data.

11.2 Basic Groups

The data to be recorded shall be grouped in Basic Groups of 384 296 bytes. Each Basic Group shall beidentified by a running
number allocated consecutively starting with zero. In each Basic Group the bytes are identified by a‘tunning nuniber from 1 to
384 296.

The structure ofl Basic Group No. 0 is not specified by this International Standard. The datafaor this group is gerjerated by the
tape system (seq annex O). It isrecorded as the Vendor Group (see 16.5.1).

Data and Separgtor Marks received from the host computer shall be grouped in the Basi¢ Groups following Basiq Group No. 0
starting with Bagic Group No. 1. These Basic Groups shall be structured as follows:
Note - In this Interngtional Standard, there are two types of Separator Marks which are referred to as)Separator 1 and Separator 2. Some othgr standards, e.g.

those which define gin interface between a tape drive and a host computer, use the terms "file mark" and "set mark” to denote Separator Mafks. It is strongly
recommended that $eparator 1 be equated to file mark and Separator 2 be equated to set mark,

ByteNo.[——— {123,... 384261 1« 384262 |
' | 384296 > |
Entities and/or Block Group
Unprocessed ———<—> <« Access Information
Records Table Taple
| <35 byftes—
384 296 bytes >

Figure 30 - Structure of a Basic Group

Data, which comprises Entities and/or Unprocessed Records, shall progress into the Basic Group from left to right (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 Informatijon Table (GIT) shall occupy the last 35 bytes of the Basic Group.
11.2.1 Entity
11.2.1.1 Content

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

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

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

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

11.2.1.2 Access Points

An Entity shall contain zero or one Access Point. If present, it shall be located at the start of the first Processed Record in the
Entity. The presence of an Access Point shall be indicated by a non-0 value of Byte No. 3 of the Entity header (see 11.2.1.3).

An Access Pomt—shattberetevanttoprocesseddata i thet Entity it meay atsoberetevanttoprocesseddata in subsequent
entities.
There may b an Access Point in any entire Entity or Start part of Entity. If there is one, or more, éntire entities in a Basic
Group, thereghall be an Access Point in the first entire Entity. If there are no entire entities in a Basic|Group, biit thereis a Start
part of Entity|in that Basic Group, the Start part of Entity shall contain an Access Point.
There shall be an Access Point at the start of the first Processed Record of the first Entity following
— LBOT,
— aSepargor Mark,
— an Unprgcessed Record ,
— achangg of agorithm,
— an Entity including also Processed Records other than those containing data for interchange.
11.2.1.3 Entjty header
Byte No. 1 ig the first byte in the header, and Byte No. 8 is the lastthyte in the header, i.e. is adjacent to the Processed Record
Sequence. Wjthin a byte, bit 1 shall be the lowest-numbered bit and shall be the least significant, and bit 8 shall be the highest-
numbered bit{and shall be the most significant. The Entity header shall have the following layout:
Byte No. 1 bits 1 to 4 shall be set to 1000, specifying that the length in bytes of the Entity header is 8.
bits 5 to 8 shall be set to ZERO.
Byte No. 2 al bits shall be set to ZERO.
Byte No. 3 shall specify in binary notation:
— either the value O, indicating that there is no Access Point within the Entity, or
— any other value,indicating that there is an Access Point within the Entity, and specifying the identifier of
the registered “algorithm according to ISO/IEC 11576. This format supports only fhose registered
agorithms.which have an identifier in the range 2 to 254. The value 255 indicates that the algorithm used
is notregistered.
BytesNo. 4tp 6 shal(specify in binary notation the length in bytes of the Unprocessed Record which waqg transformed by
processing into thefirst Processed Record of the Entity (see 11.2.1.1, 2nd paragraph). This length shall not equal 0. Byte No. 4
shall bethe

ost sighificant, Byte No. 6 shall be the least significant.
Bytes No. 7Ldﬁﬁwwmmmmmrﬁmm ame i f f f

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

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

Byte Lengthin Name of thefield
positions bytes

384 296
to 3 Group Number of the previous Separator 2
384 294
384 293
to 3 Count of Separator 2s
384291
384 290
to 3 Group Number of the previous Separator 1
384 288
384 287
to 3 Count of Separator 1s
384 285
384 284
to 3 Group Number of the previous record
384 282
384 281
to 3 Count of recordsin the current Basic Group
384 279
384 278
and 3 Separator 2 count
384 276
384 275
to 4 Separater-l count
384 272
384 271
to 4 Record count
384 268
384 267
to 3 Block Access Table count
384 265
384 264
to 3 Group Number
384 262

Within each fielf of table'd-the most significant byte shall be in the lowest numbered byte position and the least significant byte
shall be in the hjghest nimbered byte position.

11.2.2.1 Groug 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.

11.2.2.2 Count of Separator 2sfield

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

11.2.2.3 Group number of the previous Separator 1 field

This field shall be a 3-byte field. It shall specify in binary notation the running number of the previous Basic Group which
contains the last written Separator 1. If no such Basic Group exists, this field shall be set to all ZEROs.

11.2.2.4 Count of Separator 1sfield

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

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

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

— the number of Separator Mark entriesin the BAT (see 11.2.3) of the current Basic Group,
— the number of Total Count of Unprocessed Record entriesin the BAT of the current Basic Group,

— the numbper of entire Unprocessed Record entriesin the BAT of the current Basic Group,

— the sum pf the numbers in Bytes No. 7 and No. 8 of the Entity headers of al entities for which(there igan entire Entity
entry in the BAT of the current Basic Group,

— thevalug which is 1 less than the number in Bytes No. 7 and No. 8 of the Entity header of the Entity for|which there is a
start part|of Entity entry in the BAT of the current Basic Group, if such an entry exists,

— the numbper of Total Count of Entity entriesin the BAT of the current Basic Group,

11.2.2.7
This field

rator 2 count field

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

rator 1 count field

| be a 4-byte field. It shall specify in binary notation the number of Separator 1s written since the LBOT
in the current Basic Group.

11.2.2.8
This field

Thisfield shdll be a 4-byte field. It shall specify in binary.notéation the sum of the numbers in the Count of recofds in the current
Basic Group fields of the GITs of al Basic Groups singg,LBOT, up to and including the current Basic Group.
11.2.2.10 Blpck Access Table count field

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

11.2.2.11 Giloup Number field
Thisfield shdll be a 3-byte field. It shall specify in binary notation the running number of the current Basic Grolip.

11.2.3 Block Access Table (BAT)

The BAT shill contain oneyor-more entries for each Entity, Unprocessed Record and Separator Mark of the Basic Group.
Entities and WnprocessedRecords not entirely contained in the Basic Group shall aso be identified by one or more entries. The
first entry shall be writternimmediately before the Group Information Table, in byte positions 384 258 to 384(261. Each entry
shall be a 4-Qyte field Structured as shown in figure 31. The 1st byte shall be in the lowest-numbered byte pogtion and the 4th
byte shall be|n the highest-numbered byte position.

Entry-of-the Bloek-AceessTable
Flag Byte Count
1st byte 2nd byte 3rd byte 4th byte
b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl (MSB) (LSB)

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

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

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

11.2.3.1.2 0101X010: Start part of Entity

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

11.2.3.1.3  0101X000 : Middle part of Entity

This entry relatgs to an Entity and shall specify that the Entity startsin a previous Basic Group and ends in a subgequent Basic
Group. The coupt field shall specify the number of bytesin the partia Entity which isin the current Basic Group:
11.2.3.1.4  0]111X000: Last part of Entity

This entry relat¢s to an Entity and shall specify that the Entity starts in a previous Basic Group andnds in thecurrent Basic
Group. The count field shall specify the number of bytes in the partial Entity which is in the current Basic Grodip. This entry
shall be immedigtely followed in the BAT of the current Basic Group by an entry for Total Count of Entity.
11.2.3.1.5 0001X001: Total Count of Entity

This entry relatgs to the same Entity as that of the immediately preceding entry for last' part of Entity. The codint field shall
specify the total [number of bytesin the Entity.
11.2.3.1.6  0110X011: Entire Unprocessed Record
This entry relatgs to an Unprocessed Record and shall specify that the regord starts and ends in the current Basic Group. The
count field shall|specify the number of bytes of the record.
11.2.3.1.7  0100X010: Start part of Unprocessed Record
This entry relat¢s to an Unprocessed Record and shall specify, that the record starts in the current Basic Group pnd ends in a
subsequent Basic Group. The count field shall specify the numiber of bytes in that part of the record which is [n the current
Basic Group.
11.2.3.1.8 0100X000: Middle part of Unprocessed*Record
This entry relatgs to an Unprocessed Record and, shall specify that the record starts in a previous Basic Group pnd ends in a
subsequent Basic Group. The count field shall (Specify the number of bytes in that part of the record which is |n the current
Basic Group.
11.2.3.1.9 0110X000: Last part of Wnprocessed Record

This entry relatgs to an Unprocessetl Record and shall specify that the record starts in a previous Basic Group anjd ends in the
current Basic Gjoup. The count field shall specify the number of bytesin that part of the record which is in thecurrent Basic
Group.

11.2.3.1.10 0000X001 ¢ Tiotal Count of Unprocessed Record
Thisentry relatgs to an Unprocessed Record and shall specify

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

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

11.2.3.1.11 0000X111 : Separator Mark

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

11.2.3.1.12 1000X000 : Skip

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

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

11.2.3.1.14 Bit b4 - After Early Warning Point (AEWP)

In each of the entries specified in 11.2.3.1.1 to 11.2.3.1.12 the fourth bit, the After Early Warning Point bit, is indicated as
indifferent as far as the meaning of the entry is concerned. Its setting shall be as follows

— before E

— after EWP it shall be set to ONE in the current entry and all following BAT entries of the current Basic {sroup and in al
BAT entties of all following Basic Groups.

11.2.3.2 Val|d sequences of entries of the Block Access Table

These are spécified by table 2, in which states and actions are described within rectangles, and’thé entries (as designated by the
setting of the Flag Byte) are described within ellipses. The terms "spanned Entity" and “spanned Unpracessed Record"
designate respectively an Entity or Unprocessed Record which startsin one Basic Group/and’ends in a subsequént Basic Group.

Table 2 shows only those entries which are valid as the next entry to be encounteredin\each state or after each faction. All other
entriesareinyalid.

Note that a special case is permitted, for spanned Unprocessed Records only;~in which the total count of Unpfocessed Record
entry may belplaced as the first item in the Block Access Table of the subsequent Basic Group.
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Table 2 - Valid sequences of entriesin the Block Access Table

Start first Basic Group

A

Start part of
Unprocessed
Record

Start spanned
Unproc Record

of Entity ]
\/ Start spanned —\Fr/
Entity Move to next
Basic Group

\

Separator Mark

Last part of
proc Record

Middle part of
Unproc Retord

o Entire )
> Unprocessed Move to next Contwspanned Ehd spanned
Record i ' ]
ecort Basic Group Uniproc Record Unproc Record
Entire Middle part Last part
i of Entit Ski
Entity of Entity y P
Continue End ove to next
spanned Entity spanngd)Buofity hsic Group
-~ Skip
Ll
Total count

tal count of
proc Record

of Entity

Move to next
Basic Group if any,
else exit

/=\

A

A

A

Item complete A 4

95-0087-A

11.3  Sub-Gnoups
11.3.1 G1 Sull-Group

When a Basic Group has been completed, it shall be split into 22 G1 Sub-Groups of 17 468 bytes numbered fronp 0 to 17 467.
Each G1 Sub-Gfoup shall have.arunning number in the range 1 to 22.

ByteNo| > _<~0,1...17 467 0,1... 17 467 0,1... 17 467 0,1..17 467 0,1... 17 467
1st G1 2nd G1 3rd G1 #hGl | .. [ 22ndlG1
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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o 0 0 06 00 00 0 O O O O 0 1  Presetvalue
4—

Bit clock
Input data Output

95-0089-A

Figure 33 - Shift register

For each byt the least significant bit, i.e. bit b1 is input first. The logical operators are Exclusive ORs. The result of this
operation is § G2 Sub-Group in which al bytes are numbered from Dg to D17 467. Their sequence’is the sape as before the
randomizing pperation, i.e. asin the G1 Sub-Group.

11.3.3 G3 S$ub-Group
Each G2 SubfGroup of 17 468 bytes shall be re-arranged into a G3 Sub-Group of 17 472 \bytes.

Bytes Dg to [Dg 733 of a G2 Sub-Group are grouped in atrack A of the G3 Sub-Gfeup. Bytes Dg 734 10 D17 467 [are grouped in a
track B of the G3 Sub-Group.

In each track|the bytes are allocated to alower or an upper byte as follows'(see figure 34).
Even numbered bytes are allocated to alower byte of the G3 Sub-Group.
Odd numbergd bytes are allocated to an upper byte of the G3 Sub-Group.

Thus, each track contains 4 367 byte pairs. Each byte pair is.allocated to aword of the track, starting with word No. 1. The first
word of the tfack, word No. O, contains a 2-byte header.

Track ngme A B
Byte naK lower upper lower Wpper
Bit numper 87654321|1876543211876543211876(54321
Header (0] 000 0| DFID LF-ID 000O0O| DFID YF-1D
1 Do D1 Dsg 734 Ds 735
2 D> D3 Dg 736 Dg 737
3 D4 Ds Dsg 738 Dhg 739
4 366 Dg 730 Dg 731 D17 464 D17 465
4 367 Dg 732 Dg 733 D17 466 D17 467
T
Word number

Figure 34 - G3 Sub-Group

11.3.3.1 Header
Word No. 0 constitutes a 6-field header.
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11.3.3.1.1 Dataformat ID (DF-1D)
In both tracks, this field shall be a4-bit field. It shall be set to 0011.

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

11.3.3.1.3 Logical FramelD (LF-1D)

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

— if bits6 to 1 expressa number in therange 1 to 21-

bit 7 stfall be set to ZERO, and
bit 8 | be set to ZERO

— if bits 6 to 1 express the number 22:

bit 7 | be set to ZERO, and
bit 8 | be set to:

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

— if bits 6 to 1 express the number 23

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

thusindicating 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  Byteidentification
Each byte of a G3 Sub-Group is now identified by

Thus, the followfing notation is introduced.

Aj| indicatgs 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.
Bj| indicatgs the byte identified by the lower byte of track B in the i-th word.

Biu 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-Gfoup shal be transformed into a G4 Sub-Group consisting of two twin arrays as follows.

A Sign, a Fragment'Nlumber and a Serial Number shall be allocated to each byte using the following formulae.

Sign: (1)@
Fragment number: i (mod 78)+9

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

where

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

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

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

Array PLUS
0|11(2 8|19]|10(11|12

R e e e e e e
1
112

N\

123 @‘\0

[ S SES S S R — \_? ________

D11 12 93| 9495

Figure 35 - Twin arrays of a G4 Sub-Group before C1 and C2 computation

Applying the above formulae to the bytes of a G3 Sub-Group leaves a number of positions unoccupied in both arrays. These
positions, shown shaded in figure 35, are:

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

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

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

Fragments.

The C1 bytes shall then be computed for byte positions with Serial Numbers in the range 112 to 123 in all Fragments from al
the other bytesin the same Fragment In Fragments with a Fragment Number in the range 0 to 8 or in the range 87 to 95, these

C1 bytes shall be

These two com|
35.

— Clshal be
— C2shall be

Calculation in a

A primitive elen

The interleave d

The generator p

putations yield the bytes for the byte positions indicated by the shaded portions of the two twin ar

a GF (28) Reed-Solomon Code (62, 56, 7)

a GF (28) Reed-Solomon Code (32, 26, 7)

GF (28) shall be defined by :
GX)=x8+x4+x3+x2+1

nent o in GF (28) is 00000010.

epth of C1 shall be two bytes, that of C2 shall be three FragmentS) The ECC bytes shall satisfy :
Hp x Vp=0
HQ X VQ =0

blynomials shall be:

rays of figure

i-5 ,
Gp(0 = [ (x-<')
i=0
i=5
G (x) = (x Lo )
i=0
1 1 1 o1 1 1
DR A & a 1
122 120 118 4 2
H a a a a a1
b — 183
180 177 6
o a a a o 1
244 240 236 8 4
a a a a o 1
50 5 40 10
a a a a o 1
Note - The last row of Hp may be equivalently written as [’ o’ o ..... a'® o a']. Theidentity a**=€1 has been used to simplify the matrix elements.
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1 1 1 1 .. 1 1 1]
@ a® a® a® ... > a 1
a® a® a® o® .. ot a® 1
"o = a® a® o o ... a® a1

a124 a120 a116 a112 ..... a8 a4 1
a155 a150 a145 al40 ..... 10 a5 1
Dk,l _Qm,n ]

Dk,l+2 Qm+3,n

= P

Uyisa Y'm+6,n

Dk,l+6 Dm+9,n

Dk,l+8 Dm+12,n

D k,+10 Dm+15,n

Dk,l+12 Dm+18,n

D k,|+14 Dm+21,n

Dk,l+16 Dm+24,n

Dk,l+18 Dm+27,n

Dk,l+20 Dm+30,n

Dk,l+22 Dm+33,n

Dk,l+24 Dm+36,n

Dk,l+26 Dm+39,n

Dk,l+28 Dm+42,n

Dk,l+30 Dm+45,n

Vp= VQ Dm+48,n

Dk,l+94 Dm+51,n

Dk,l+96 Dm+54,n

Dk,l+98 Dm+57,n

Dk,l+100 Dm+60,n

Dk,l+102 Dm+63,n

Dk,|+104 Dm+66,n

Dk,l+106 Dm+69,n

Im) ImY

=k, 1+108 “ m+72n

Dk,l+110 Dm+75,n

Pk,|+112 Dm+78,n

I:>k,l+114 Dm+81,n

I:>k,l+116 Dm+84,n

I:>k,l+118 Qm+87,n

I:>k,l+120 Qm+90,n

Py 1+122 Qm+93,n ]
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where
Qi i =C2 bytes

i = Fragment Number
j = Seria Number
ForC1: k=0,1, ...,95
e [|=01

e ifk=0,1{,80rk=8788, .., 95 then D inVpisread asQ;

ForC2: m=0,[L, 2
e n=01,..J]111
11.35

Main|Data Fragment

Each Fragment jof a G4 Sub-Group shall be transformed into a 132-byte Main Data Fragment by prefixing it with an 8-byte
header. The byt¢ of the header which contains the Fragment ID field shall be the first byte 6f the Main Data Fragment.

b8 b7 b6 b5 b4~\b3 b2 bl
Fragment 0 Kragment 1D
Header ArealD Frame Number
Subcode byte No. 0 (SCO0)
Sub code byte No. 1 (SC1)
Sub code byte No. 2 (SC2)
Sub code byte No. 3 (SC3)
Header parity byte No. 0 (FHPO)
Header parity byte No. 1 (FHP1)
Byte with Serial Number O
Byte with Serial Number 1
Fragment
bytes from
aG4
Sub-Group

Byte with Serial Number 122

Byte with Serial Number 123

48

Figure 36 - Main Data Fragment
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11.3.5.1 Fragment Header

11.351.1 Fragment ID

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

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

0000 : Device Area
X001: Reference Area
X010: System area
X100: Data ATea
X101: EOD Area

Other setting$ of thisfield are prohibited by this International Standard.

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

11.35.1.3 | Frame Number

The Frame Number shall specify in binary notation a running number which shal be incremented (mpd 16) between
consecutive ffames. Repetitions and discontinuities are allowed at append points (seée'16.5.5) and within the Pgsition Tolerance
Bands (see 16.3 and 16.4.4).

11.35.1.4 |Sub code
Four bytes offthe Fragment Header shall be used to contain Sub code information. See 11.4.

11.35.1.5 |Fragment Header Parity
The Fragment Header parity bytes shall be computed using an extended Reed-Solomon Code.

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

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

The Fragment Header parity bytes shall satisfy,

Hgx Vg=0

1 41 1 1 11 0

anw-aa a a a 1 0 1

[FHO |
FH1
SCo
sc1
sc2
Sc3
FHPO
FHPL|

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

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

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

— the running number of the Basic Group,
— the number of Separator 1's written since the LBOT

— the number
— the number

— information
— information

Sub code infor

11.4.1 Pack Item Number O

Of - Separator 2 SwrittemSTee thie EBOT
of Records written sincethe LBOT
about the track contents

about the history of the tape

ation shall be arranged as 4-byte Pack Items. The identification number of the Pagk|}tem containgd within each
Fragment Headgr shall be calculated as Fragment ID mod 8 or Fragment ID mod 16. See 11.5.

b8 | b7 | b6 | b5 | b4 | b3 | h2y| bl
SCO Group Number (MSB)
SC1 Group Number
SC2 Group Number (LSB)
SC3 LF-1D

114.1.1 sC0,1,2
These bytes shall specify in binary notation the Group Number recorded in the Group Information Table (see 11.2/2).

11412 SC3

This byte shall
refers.

11.4.2 Pack Item Number 1

Figure 37 <Pack Item Number O

nave the same setting @sthe Logical Frame ID of the G1 Sub-Group (see 11.3.3.1.3) to which this Pack Item

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
SCo Separator 1 Count (MSB)
SC1 Separator 1 Count
SC2 Separator 1 Count
SC3 Separator 1 Count (LSB)

11.4.2.1 SC0,1,2,3
These bytes shall specify the Separator 1 Count recorded in the Group Information Table (see 11.2.2).

50

Figure 38 - Pack Item Number 1
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11.4.3 Pack Item Number 2

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

SCO Separator 2 Count (MSB)
SC1 Separator 2 Count

SC2 Separator 2 Count (LSB)
SC o Set 1o al ZEROs DF-ID

Figure 39 - Pack Item Number 2

11.43.1 sCpP,1,2
These bytes ghall specify the Separator 2 Count as recorded in the Group Information Table (See 11.2.2).

11432 SCB

Bits bl to b4]of this byte shall have the same setting as the Data Format ID of the Current G3 Sub Group (see[11.3.3.1.1). Bits
b5 to b8 shall be set to all ZEROs.

11.4.4 PacK Item Number 3

b8 b7 b6 b5 b4 b3 b2 bl
SCO Record Count (MSB)
SC1 Record Count
SC2 Record Count
SC3 Record Count (L SB)

Figure 40 - Pack Item Number 3

11441 SCP,1,2,3
These bytes ghall specify the,Reeord Count recorded in the Group Information Table (see 11.2.2).

11.45 PacK Item Number'4

b8 b7 b6 b5 b4 b3 b2 bl
SCO Absolute Frame Number (MSB)
SC1 Absolute Frame Number
SC?2 Absolute Frame Number
SC3 Absolute Frame Number (LSB)

Figure 41 - Pack Item Number 4

11451 sC0,1,2,3

These bytes shall specify arunning number, the Absolute Frame Number, of the current frame, starting with 1 for the first frame
after LBOT.
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11.4.6 Pack It

11.4.6.1 SC 0,1
These bytes are

SC3 of Pack Itg
the following eg

where:

TACS=theTrg
TAWL =thelo
TAWU = the up
D(i) =theby

11.4.6.2 SC 2,3

These bytes are
SC3 of Pack Ite
the following eg

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

Figure 42 - Pack Item Number 5

the checksum for Track A. Thisis computed from word No. 0 of Track A of the-G3 Sub-Group
M No. 0 and the arithmetic sum of bytes from the G1 Sub-Group to whichrthis Pack Item refers
uation.

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

i=0

mod 216

ck A check sum

ver bytes of Word No.0 of Track A
per bytes of Word No.0 of Track A
fes of the G1 Sub-Group

the checksum for Track B. Thisis computed from word No. O of Track B of the G3 Sub-Group

M No. 0 and the arithmetic sum of bytes from the G1 Sub-Group to which this Pack Item refers
uation:
i=17467
TBCS=[ TBWL.+ TBWU +2 D(i) ] mod 216
i=8734

ck B check sim

ver bytesof \Word No.O of Track B
per bytes'of Word No.0 of Track B
fesofithe G1 Sub-Group

where:
TBCS=theTrg
TBWL = theloy
TBWU = theup
D(i)) =theby]
52
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SCOo Maximum Partition 1 AFN (MSB)
SC1 Maximum Partition 1 AFN
SC2 Maximum Partition 1 AFN
SC3 Maximum Partition L AFN (LSB)

11471 SCpP,1,2,3
114711 |ArealD setto 0010

Figure 43 - Pack Item Number 6

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

17.1.2.2).

114712 |ArealD set to 1010
These bytes ghall be set to (FF).

11.4.7.1.3 |ArealD set toany other bit combination

These bytes ghall be set to (00).
11.4.8 PacK Item Number 7

b8 | b7 | B67 b5 | b4 | b3 | b2

bl

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

11481 SCpP,1,2,3

11.4.8.1.1 Arjeal D_set to X100 or X101

Figure 44 - Pack Item Number 7

ding the current

frame. If there have been no appended frames up to and including the current frame, theee bytes shaII be set to Absolute Frame

Numer 151.

11.4.8.1.2 ArealD set to any other bit combination

These bytes shall be set to (00).
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11.49 Pack Item Number 8

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

bl

11.4.9.1 SC 0,1

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

2,3

Figure 45 - Pack Item Number 8

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

and the last upd
11.4.10 Pack It

11.4.10.1

These bytes shy
the tape (see 16

11.4.11 Pack It

hte of the log.

em Number 9

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

bl

SCO

Total Recorded Data Groups (M SB)

SC1

Total Recorded Data Groups

SC2

Total Recorded Data Groups

SC3

Total Recorded Data Groups (LSB)

SC0,1,2,3

em Number<10

Figure 46 - Pack Item Number 9

| specify in binary netation the number of Recorded Data Groups recorded following the last injtialization of
9 and 17.5) andyprior to the last update of the log.

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

bl

SCO

Recorded Data Groups Read (M SB)

SC1

Recorded Data Groups Read

SC2

Recorded Data Groups Read

SC3

Recorded Data Groups Read (LSB)

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

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

11.4.12 Pack Item Number 11

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

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

Figure 48 - Pack Item Number 11

114.12.1 SC0,1,2,3

These bytes|shall specify in binary notation the number of Recorded Data Groups read successfully following the last
initialization pf the tape (see 16.9 and 17.5) and prior to the last update of the tog.

11.4.13 Pacl Item Number 12

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

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

Figure 49 - Pack Item Number 12

114131 SC0,1,2

These bytes ghall specify in binary notation the number of frames that have failled a Read-After-Write check (see annex N)
following thglast initialization of the tape (see 16.9 and 17.5) and prior to the last update of the log.

This number furrence.

11.4.13.2 SC3
This byte shall be set to (00).
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11.4.14 Pack Item Number 13

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

11.4.14.1

These bytes sh3
Recorded Data
to the last updat

11.4.14.2

This byte shall e set to be set to (00).

11.4.15 Pack It

11.4.15.1

These bytes shal
between the pen

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

Figure 50 - Pack Item Number 13

SC0,1,2

Il specify in binary notation the number of times it has not been possible(to read successfully
Sroup with the use of C1 and C2 only, following the last initialization of thétape (see 16.9 and 1
b of the log. This number includes all unsuccessful attempts.

SC3

em Number 14

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

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

Figure51 - Pack Item Number 14

SC 0,1
| specify.in‘binary notation the total number of frames that have failed a Read-After-Write check
LI timate-and the last update of the log.

al datain a
V.5) and prior

see annex N)

This number doi
11.4.15.2

pset include the frames which are written between the original frame and its next rewritten occur

Pnce.

SC 2,3

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

56
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11.4.16 Pack Item Number 15

17462:2000 (E)

tialization of the
se, wrapping the

b sub code Pack
depends on the
ues specified by

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
SCOo Load Count (MSB)
SC1 Load Count (LSB)
SC2 Set to (0Q)
SC3 Set to (00)
Figure 52 - Pack Item Number 15
11.4.16.1 SCO,1
These bytes ghall specify in binary notation the number of times the tape has been loaded following the last ini
tape (see 16.9 and 17.5) and prior to the last update of the log. One load consists of pulling the tape from its cg
tape around the drum, positioning the tape ready for use, unwrapping the tape and réturning it into the case.
11.4.16.2 SC 2,3
These bytes ghall be set to (00).
11.5 Sublcode location
Sub code infprmation is written within each Main Data Fragment:Header. The presence or absence of som
Items depends on the position of the frame in the overall tape’layout. The location of sub code Pack Itemg
Fragment Number (see 11.3.5.1.1). In addition, in the Systemog area of a partitioned tape (see 17), the va
some Pack Iteéms depend upon the value of the Absolute Frame Number (AFN).
11.5.1 Sub ode Pack Items on a Single Data Spacetape
Table 3;,Pack Itemson a Single Data Space tape
Tape Area Pack Items
All Pack Items (0 to 15). The number of the Pack Item in each
System Log (see 16:4:2) | Fragment Header is given by Fragment Number mod 16.
Other Areas Pack Items 0 to 7. The number of the Pack Item in each Fragment
Header is given by Fragment Number mod 8.
11.5.2 SubcodePack Itemson a partitioned tape
Table4 : Pack Itemson a partitioned tape
Tape Area AFN Pack Items
Odd | All Pack Items (0 to 15). The number of the Pack Item in each Fragment
<em Lo Header is given by Fragment Number mod 16. Pack Items Nos. 8 to 14
in%lParti i ongl specify values which are the sums of the corresponding log values for each
e 16.4.2 and 17.1.2.2 partition. Pack Item Number 15 shall specify values which pertain to
( o 12.2) Partition O only.
Even | All Pack Items (0 to 15). The number of the Pack Item in each Fragment
Header is given by Fragment Number mod 16. Pack Items Nos. 8 to 15
specify values which pertain to Partition O only.
Other Areas All Pack Items 0 to 7. The number of the Pack Item in each Fragment Header is
given by Fragment Number mod 8.
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12 Method of recording
The method of recording shall be:

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

121  Physical recording density

The nominal maximum physical recording density is5 999,7 ftpmm. The resulting nominal bit cell length is 0,166 6 um. These

values are derived from the track length (see 13.7) divided by the number of bits per track.

12.2  Long-{erm average bit cell length

The long-term gverage bit cell length for each track shall be measured over 96 recorded Main Data Fragments
shall be within 0,2 % of the nominal bit cell length.

12.3  Short-ferm average bit cell length

The short-term @werage bit cell length, referred to a particular bit cell, shall be the average of the preceding 40 bit
be within 0,35 %6 of the long-term average bit cell length for the preceding track of the same azimuth.

124 Rate
The above defi

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

12.5 Bit shift
according to annex F, (JAw110l + Ao111]) / (Aozoo + Agoto):shall be less than 0,05.

12.6 Read gignal amplitude
The Average Signal Amplitude of an interchanged cartridge shall be

(see 14.1). It

cells. It shall

— at 1499,9 ffpmm, 1 999,9 ftpmm, 2 999,9 ftpmm and4 499,8 ftpmm : between 80 % and 119 % of the respective nominal

recorded leyels (see annex D).

12.7 Maxinfjum recorded levels

Recorded signals shall be erasable by overwriting. The limits imposed on the recorded levels for this reason ar
annex D.

13 Trackl geometry

13.1  Track|configuration

The helical track patternvisformed by the relationship between the direction of tape motion and the axis of rotatiqg
heads, one of which(has a positive azimuth angle and the other a negative azimuth angle. The direction of reco|
from the Tape Reference Edge. The track configuration is shown in figure 53.

b specified in

n of apair of
rding is away
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Positive azimuth track Negative azimuth track < Tape motion

Head
motion

17462:2000 (E)

Tape Refeence Edge 4$ N

13.2 Ave

The average frack pitch, taken over any group of 30 consecutive tracks, shall be 6,787 um + 0,034 um. The trag

seamless app
133 Var

Positive azimuth angle / \ Negative
98-0112-A
A T|lape width
B : Igleal tape centreline
0: Track angle
L : Track length
P : Tlrack pitch
T : Tjrack width

™~

P

Figure 53 - Track configuration (view on recor ding surface)

rage track pitch

end point'(see 16.5.5.2) shall not be included in this average.
ations of thetrack pitch

hzimuth angle

k pitch at anon-

The change d

f track pitch hetween siiccessive tracks shall not exceed 2 0 % _excluding the effect of an appendin

g operation (see

16.5.5).

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

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

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

135 Track angle

The nomina

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

13.6 Track edgelinearity
The leading edge of each track shall fall within the box defined in annex G.

©ISO/IEC 2000 - All rights reserved

59


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

| SO/IEC 17462

13.7 Track

:2000 (E)

length

The length of each track shall be 23,532 mm + 0,047 mm.

138

Ideal tape centreline

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

139 Azimu

th angles

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

The negative azi

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

14

141

preceded by a

a) 010001000
b) 110001000

Pattern @) shall
used when there

In atrack of po
PLUS array of

Fragments shall
track, the Recor

14.2 Pream

Recorded patterns

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

Recor ¢led Main Data Fragment

A Recorded Mgn Data Fragment shall consist of 1 330 Channel bits representing the 132 8-hit bytes of a Main O

nc field of 10 Channel bits with one of the following patterns:

be used for Q' = -1, DC =0, Q = 1; pattern b) for Q' = 1, DC =50, Q = 1 (see annex E). Either p
is no preceding pattern, and hence no value of Q'. See E.1 forthe order of recording.

Sitive azimuth, the Recorded Main Data Fragments shall«represent the Main Data Fragments for

represent the Main Data Fragments formed from_ the’ MINUS array of the same G4 Sub-Group
Hed Main Data Fragments shall be recorded in the‘sequence of their Fragment Numbers.

ble Zone, Margin Zones

ifies for each

ata Fragment

pttern may be

med from the

h G4 Sub-Group (see 11.3.4). In the track of negativerazimuth of the same Frame, the Recorded Main Data

Within each

brding. There

f recording is

These zones shdll be recorded with the repeating Channel bit pattern 1010101010. See E.1 for the order of rec
shall be no discentinuity of this pattern between Margin Zone No. 1 and the Preamble Zone.
15 Format of atrack
151 Formgt of atrack
Each track shall|consist of two Margin'Zones, a Preamble Zone and a Main Data Zone. In Table 5 the direction g
down the page.
Table5 - Track format
Zone Contents Number of 10-bit patterns

MprginZone No. 1 Margin pattern 640

PrearmbleZere Preamble-pattern 64

Main Data Zone Recorded Main Data Fragments | 12 768

Margin Zone No. 2 Margin pattern 640
15.2  Positioning accuracy

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

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

The position reference point of :

60
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— al tracks within the continuum formed by a Recorded Data Group (see 16.5.2) and, at an append point (see 16.5.5), the
Amble Frames which start at Frame B and precede that Recorded Data Group, and

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

— al tracks within the continuum formed by the Vendor Group Preamble and the Vendor Group (see 16.5.1)

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

reference points of all tracks within the continuum.
15.3 Tragking scheme
This format floes not include any aids specifically designed to assist a reading drive in maintaining tracking. However, the
specificationg of 15.2 limit the extent of the conditions that it must handle correctly.
16  Layjout of a Single Data Spacetape
A magnetic tape shall be recorded as a Single Data Space tape or as a Partitioned tape. The layout of a Single|Data Space tape
is specified i:r this clause, that of a Partitioned tape in clause 17.
The layout of| the Single Data Space tape consists of six areas.
— theDevige Area
— the Refefence Area
— the Systegm Area
— theDatalArea
— the EOD|Area
— the PostEOD Area
Device Reference Pos. Tol.\ System System \ System~\Pos. Tol. \Vendor Vendor \ Recorded \Record¢d
Area Area Band Preamble Log Postamible\ Band Group Group \Data Group\\Data {sroup
No. 1 No. 2 Preamble No. 1 No. ]
DEVICE REFERENCE SYSTEM DATA
» > < >«

PBOT UBOT

500 mm 35 frames 30 frames | 25 frames | 10 frames

H7 mm
Last Amble EOD Post-EQ)D
Recorded Frames Area Area
Data Group
DATA EOD POST-EOD
12 frames 600 frames PEOT
min. min.
98-0113-A
Figure 54 - Layout of a Single Data Space tape

16.1 DeviceArea

Thisareashall be the first area on the magnetic tape and shall extend from PBOT to LBOT. It shall not be used for writing data
for interchange. Its length, measured parallel to the Tape Reference Edge, from PBOT to the first bit of the first block of the
first recorded track of the Reference Area, shall be 500 mm £ 7 mm. It shall consist of three zones : a spin-up zone, a test zone
and a guard zone.
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Thefirst zone of the Device Areaisa spin-up zone. It isthe part of the tape which is wrapped around the drum when the tape is
loaded into the drive.

The spin-up zone shall be followed by a test zone available for read/write purposes. The contents of these two zones are not
specified by this International Standard. However, if atrack in these zones complies with the track format of table5in 15.1
the Area |D field of al Fragment Headers shall be set to 0000.

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

16.2 Reference Area

Thisarea shall consist of 35 Tape Management Frames (see 18 3), of WhICh the flrst starts at LBOT and has an Absolute Frame
Number of 1. TeReferer ' f g

16.3 Positign Tolerance Band No. 1

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

This area shall
Vendor Group H

16.4.1 System
The System Pre;
16.4.2 System
The System Log

Note - The history d
It may also be destrg

16.4.3 System
The System Pos

Note - It is recomm
the System Logisu

16.4.4 Positiol

Area

consist of the System Preamble, System Log, System Postamble, Position Tolerance Band N
reamble.

p. 2, and the

Preamble

bmbl e shall consist of 30 Tape Management Frames (see 18.3), having the Absolute Frame Numbars 41 to 70.

Log
shall consist of 25 System Log Frames (see 18.2), havingthe Absolute Frame Numbers 71 to 95.

ata 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.
byed during initialization (see 16.9).

Postamble
famble shall consist of 10 Tape Management Frames, having the Absolute Frame Numbers 96 to

]105
pnded that the continuum comprising the System Preamble, System Log and System Postamble be written in a continugus motion when

hdated.

N Tolerance Band No. 2

This band shall
Tolerance Band

to 30 Frames. Dji

have a nominal length equivalent to 15 Frames. Its actua length depends on the actual length o
No. 1 and on the actual-position of the first Frame of the Vendor Group Preamble, and hence ma
i scontinuities and repetitions of the Absolute Frame Number may occur in this band. The recorde

f the Position
y vary from O
d signals may

be ill-defined infthis band.

16.4.5 Vendon Group Preamble

The Vendor Group Preamble shall consist of 30 Tape Management Frames having the Absolute Frame Number
The Vendor Grqup Rreamble shall immediately precede the Vendor Group and be contiguous with it.

16,5 DataAred

This area shall consist of the Vendor Group and one or more Recorded Data Groups. A Frame in the Data Area shall be either
an Amble Frame (see 18.1) or, within a Recorded Data Group, a recorded representation of a Sub-Group. A Logical Frame
Number is alocated to each Frame. The Logical Frame Number of an Amble Frame is zero. The Logical Frame Number of a
Frame within a Recorded Data Group is the number of the Sub-Group it represents. It is expressed by bits 1 to 6 of the Logical
FrameID (see11.3.3.1.3 and 11.4.1).

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

16.5.1 Vendor Group

A Vendor Group is the recorded instance of Basic Group No. 0, the content of which is not specified by this International
Standard (see annex Q). The Vendor Group is formed from the bytes of that Basic Group by applying the operations described
in 11.3 and 11.4 and recording the resulting Frames. The first of these Frames shall have the Absolute Frame Number 151.

S 121 to 150.

In addition none or either or both of two further operations, namely ECC3 (see 16.5.3) and Repeated Frames (see 16.5.4) may
be applied.
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No unrecorded space or physical discontinuity or seam or Absolute Frame Number discontinuity or Absolute Frame Number
repetition may occur within aVendor Group.

16.5.2 Recorded Data Group

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

In addition, none or either or both of two further operations may be applied. These are ECC3 (see 16.5.3) and Repeated Frames
(see 16.5.4). No unrecorded space or physical discontinuity or seam or Absolute Frame Number discontinuity or Absolute
Frame Number repetition may occur within a Recorded Data Group.

16.5.3 ECQ3

The Error Cgrrection Code 3 (ECC3) has the capability of correcting any two tracks which are bad in@Recorfled Data Group.
The ECC3 dgtais derived from the 22 G1 Sub-Groups of the Basic Group to form a 23rd G1 Sub-Group:

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

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

n+87p4,1
n+87p4,2
Dn+87 B4,22

Rz

L Ri6734.23 i

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

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

16.5.4 Repeated Frames

In the Data Area, a Frame within a Recorded Data Group may be repeated by rewriting it further along the tape. The repeated
Frame may be written after zero, one, two, three, four, five, six or seven other Frames have been written. Each such sequence
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(i.e. the original or repeated Frame and the zero, one, two, three, four, five, six or seven following Frames) can be repeated
multiple times, e.g. to allow skipping over bad areas on the tape. The maximum number of instances of a sequence shall be 256,
i.e. the original and up to 255 repetitions.

Intermediate Frames, i.e. those Frames written between the original Frame and its next occurrence shall start with the Frame the
Logical Frame Number of which is the next in the normal sequence, and shall follow the correct sequence thereafter. The
correct sequence requires successive Frames to have Logical Frame Numbers which increment by one until the last Frame in
the Recorded Data Group, or the ECC3 Frame if present, after which they restart from O (for an Amble Frame) or 1 (for the first
Frame of the next Recorded Data Group). Amble Frames are allowed in this sequence, provided the limit of seven Intermediate
Framesis not exceeded. The final occurrence of the repeated Frame shall be followed by the Intermediate Frames written in the
correct sequence

16.5.5 Appem[iing and overwriting

When new datalis appended to data already recorded on tape, or existing data is overwritten by new data,the goint at which
recording may gart shall be referenced to the last Frame (Frame A in figure 55) of a Recorded Data Group. If Regeated Frames
have been recorfled, the relevant Frame is the last repetition of the last Frame. The smallest unit of appending or pverwriting is
a Recorded Data Group.

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

Data may be agpended to the tape by either the seamless or non-seamless methads:)In a seamless appending pperation, the
appended trackg shall form a continuous sequence with the previous tracks. No track shall be partially overwritten to the point
of being unreadgble nor shall any gaps be left between tracks.

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

96;0152-A

Figure 55 - Appending rules

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

16.5.5.1 Seamless appending rules

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

Rule 2. The Frame written between Frames A and B shall be contiguous with Frame A, i.e. no unrecorded space between A and
B is permitted, nor is any discontinuity or repetition of AFNs, nor is any physical discontinuity. The Group Number of this
Frame shall be greater than that of Frame A, unless this Frame is an Amble Frame (see 18.1), in which case its Group Number
shall be equal to that of Frame A. The content of this Frame shall be ignored.

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

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

\\\\\\

Ideal tape centrehne

/ ) .

Tape Reference Edge

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

16.5.5.2 Non-seamless appending rules

Rule 1. The glistance x between Frame A and Frame B shalk be sufficient for a minimum of one and a maximum of 11 Frames.
No unrecordegd space is permitted between Frame A and.krame B. One or more Frames between Frame A and fFrame B may be
ill-defined, elg., as aresult of partial overwriting at an-append point.

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

— al Framgs have an AFN greater thann,and
— Frame B|has an AFN of n+2 minimum and n+12 maximum.

Rule 3. Amb|e Frames (see 18.1)between Frame A and Frame B shall have a value of Group Number which i$ equal to that of
Frame A. Other Frames between Frame A and Frame B shall have a value of Group Number which is grepter than that of
Frame A.

Rule 4. There shalsbe a minimum of 29 Frames between Frames B and C, i.e. if Frame B hgs an AFN of
n+2 <m< nt12, thensFrame C shall have an AFN of m+30 minimum. No unrecorded space, physical discontipuity or seam or
AFN discontlifuity or repetition is allowed between Frames B and C.

16.6 EOD-Area
The Data Area shall be followed by an EOD Area.

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

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

16.7 Post-EOD Area

The EOD Area shall be followed by a Post-EOD Area which extends to PEOT. The contents of this Post-EOD Area are not
defined for interchange.
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16.8 Early Warning Paint - (EWP)

For a new or bulk-erased tape the position of the EWP is calculated by the drive writing the tape. The calculation shall ensure
that the EWP is not less than 4 000 mm before PEOT. Until data is recorded beyond the calculated EWP no indication of its
position is recorded on the tape. When data is first recorded beyond the calculated EWP, the setting of the AEWP bit (see
11.2.3.1.14) changes from ZERO to ONE in the last Basic Group which is completely or partially recorded before that point.
This changeover then denotes the position of the EWP when the tape is subsequently read.

For a tape containing data which is being overwritten, if the point at which overwriting commenced is before the EWP as
defined prior to the commencement of overwriting, a new position of the EWP is calculated by the drive currently writing the
tape. The calculation shaII ensure that the EWPis not less than 4 OOO mm before PEOT. When data is recorded beyond this

calculated EWR
completely or p

For atape contd
overwriting con

overwriting grodips.

16.9 Initial
Initialization is
also used at oth
Vendor Group.
Tolerance Band

numbers of 5 and 15 Frames, respectively. The Frames in the Position Tolerance Band No. 1 shall have their Are

to the Referencs

If aninitializatign pass is performed on arecorded tape, it will destroy.all data thereon, including the history data

Log(s).

Note - The tape layqut is such that a separate initialization pass on a new or bulk-erased tape is not necessary prior to the recording of the fir:

Group. The Referen|

17 Layou

A partitioned ta
similar to those

With the except

each partition of| a partitioned tape.

artially recorded before that poi nt Thls changeover then denotes the position of the EWR-wh
subsequently read.

(l
hmenced, the position of the EWP is denoted by that changeover, i.e. the AEWR: bit is set t

zation

h procedure which shall be carried out before the first use of atape cartridge for recording user d
er times). The procedure ensures that there shall be no unrecorded-space between LBOT and t
he extent from LBOT to the end of the Vendor Group shall be recerded as a continuum in whic|
s No. 1 and No. 2 shall be recorded as Tape Management, Frames (see 18.3) and shall have

ArealD (see 11.4.9.1.1).

Ce Area, System Area and Vendor Group can be recorded at a time immediately prior to the recording of the first Recorde

t of a partitioned tape

pe provides on one magnetic tape two independent partitions, each of which has a structure 3
Df the recorded parts of a Single\Data Space tape.

on of the differences described hereafter, al of the foregoing descriptions of the recorded format

Foup which is
en the tape is

ning data which is being overwritten, if the AEWP bit changes from ZERO to ONE prior‘to the point at which

b ONE in all

bta (it may be
he end of the
h the Position
their nominal
b 1D fields set

in the System

it Recorded Data
il Data Group.

nd properties

shall apply to
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< partitionNo.1 0000000000000 ____.
|
Device Reference Pos. Tol.\ System System \ System \Pos. Tol. \Vendor Vendor \ Recorded \Recorded
Area Area Band Preamble Log Postamble\ Band Group Group \Data Group\ Data Group
No. 1 No. 2 Preamble No. 1 No. 2
DEVICE REFERENCE SYSTEM DATA
< > > < <
PBOT 1BOT
500 mm 35 frames 30 frames | 25 frames | 10 frames
H7 mm
__________ Partition No.1 »| < Partition N°.0 .
Last \ Amble EOD Post-EOD\ 600 EOD \ Reference Pos. Tol. \System System X System Pos. Tol.
Recorded Frames\ Area \ Area Frames Area Band Preamble\ Log Postamble \ Band
Data Gropip No.l1 No.2
DATA .| LEOD POST-EOD REFERENCE SYSTEM
> < > < > < > <
12 frames |60 frames 30 frames |25 frames| 10 frames
min. min. VEOT LBOT
Parition No.0 >
Vendor Vendor \ Recorded \\Recorded Last Amble EOD Post-EOD
Group| Group \Data Group\ Data-&rotp Recorded Frames Area Arga
Preathble No. 1 No. 2 Data Group
SYSTHM | DATA .|, EOD | PQST-EOD|
Ll bl Lt il Lad
12 frames 600 frames
min. min.
98-0105-A
Figllrp 57-1 ayout aof a lnarrifinnpri tape

17.1  Overall magnetic tape layout

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

17.1.1 Device Area

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

17.1.2 Partition 1
17.1.2.1 Sizeof Partition 1

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

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

isodd or even. See 11.5.2.
17.1.2.3 Virtual End Of Tape (VEOT)

The VEOT shall be areference point at a distance equivalent to 600 Frames before the Partition Boundary. This reference point

is intended for use in a manner identical with that of PEOT on a Single Data Space tape, i.e. no recording shall
partition 1 beyond VEOT, except during initialization (see 17.5).

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

occur within

with those of

Note - After overwliting commences (see 16.5.5) in partition 1, all data between the current recording point and VEOT is logically inag
partition O is unaffefted.

17.1.2.4 Partitjon 1 Early Warning Point - (EWP)
Within an empty
ensure that the
indication of its
AEWP bit (see
before that poin

EWP is not less than 4 090 Frames before VEOT. Until data is recorded beyond the calcu

position is recorded on the tape. When data is first recorded beyond the caculated EWP, the
11.2.3.1.14) changes from ZERO to ONE in the last Basic Group whichds completely or parti
. This changeover then denotes the position of the EWP when the tapeis subsequently read.

For a partition 4 containing data which is being overwritten, if the point at which overwriting commenced is befor
defined prior to
tape. The calculption shall ensure that the EWP is not less than 4 090 Frames before VEOT. When data is records
calculated EWH, the setting of the AEWP bit (see 11.2.3.1.14) changes ffem ZERO to ONE in the last Basic G
completely or partially recorded before that point. This changeover then denotes the position of the EWP wh

subsequently read.

containing data which is being overwritten, if thee AEWP bit changes from ZERO to ONE prior {
ng commenced, the position of the EWP is deneted by that changeover, i.e. the AEWP hit is set
psin partition 1.

For a partition 1
which overwriti
overwriting grol

Note - The length of tape occupied by 4 090 frames is approximately"500 mm.

17.1.2.5 Partitjon 1 EOD Area
The Data Area gnall be followed by an EOD_Area.

It shall consist gf Tape Management Frames, and shall start after the last Amble Frame in the sequence of Amble
follows the last Recorded Data Group:f the length of tape between the last Amble Frame and VEQOT is greater
to, 600 Frames,|the EOD Area shall_consist of at least 600 Frames. If the length of tape between the last Amb
VEOT isless thgn 600 Frames, thelength of the EOD Area shall be equal to that length.

17.1.2.6 Partition 1 Post-E@D Area

If the end of thg EOD Area-occurs before VEOT, it shall be followed by a Post-EOD Area which extendsto VE(Q
EOD Area shal| condistof recorded Frames in which the Area ID (see 11.4.9.1.1) indicates partition 1, but th
which are not othefwise specified for interchange.

r partition 1 (see 17.4) the position of the EWP is calculated by the drive writing thestape. The calct:
I

tessible. Data in

ulation shall
ed EWP no
setting of the
aly recorded

e the EWP as

the commencement of overwriting, a new position of the EWP is'calculated by the drive currently writing the

d beyond this
roup which is
en the tape is

0 the point at
o ONE in all

Frames which
han, or equal
le Frame and

T. This Post-
e contents of

17.1.3 Partition O
17.1.3.1 LBOT
The LBOT isthe Partition Boundary. The first Frame after this point shall have the Absolute Frame Number of on

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

172 ArealD

e.

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

17.3 System AreaPack ItemsNo. 6
In the System Area of partition 0, the bytes of Pack Item No. 6 shall be set to (FF).
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17.4 Empty partitions
On a partitioned tape, of which only one partition contains Recorded Data Groups, the other partition shall be regarded as

empty.

17.4.1 Empty partition 1
An empty partition 1 shall contain

aDataA

The Vendor

extends to th¢ Partition Boundary and in which no unrecorded space, physical discontinuity or seam or ‘Absol ut

discontinuity
17.4.2 Emp

An empty pajtition O shall contain

a Referey
a Systen
aDataAl
an EOD

Thefirst Fran

The Vendor
discontinuity
175 Init

When a new
partition, the

conforms to fhe requirements of 17.4, and to assist in‘efficient management of the tape position, it is convenie

a Reference Area
a System Area
rea, comprisi ng aVendor Group and a Ieast 35 Amble Frames

Group Preamble, the Data Area and the following Tape Management Frames shall forma ¢

or Absolute Frame Number repetition is permitted.

ty partition O

hce Area

Area

rea, comprising a Vendor Group and at least 35 Amble Frames
Area of length 600 Frames minimum.

he of the EOD Areashall be recorded at least 3 500 mm befere PEOT.

or seam or Absolute Frame Number discontinuity or. Absolute Frame Number repetition is permitt

alization of partitioned tapes

or bulk-erased tape is to be used as a partitioned tape, the recording of Recorded Data Grou
other is empty. In order to define the position of the Partition Boundary, to ensure that the|

pntinuum which
b Frame Number

5roup Preamble, the Data Area and the EOD Area shall férm a continuum in which no unrecordedl space, physical

ed.

ps starts in one
empty partition
nt to perform an

initialization |pass prior to the first recording. Sueh initialization should write, as a continuum, empty partifions 1 and O as
defined above.

If an initializetion pass is performed on @ necorded tape, it may destroy al data thereon, including history daa in the System
Log(s).

18 Housekeeping Frames

Housekeeping Frames do net\contain any user data. The Main Data Fragments of each track shall be generated py forming a G1
Sub-Group, with a runnifng-number of 0 and in which each byte is set to (00), and then applying the procedurg of 11.3 thereto.

The Sub cod¢ information shall be as defined in 11.4.

There are thr

181 Ambt

Ic rl Aalrrco

be types of Housekeeping Frames, namely Amble Frames, System Log Frames and Tape M anagerTent Frames.

Amble Frames are permitted only in the Data Area. Their Logical Frame Number shall be 0. The Sub code information in Pack
Items No. 0, No. 1, No. 2 and No. 3 shall refer to the Basic Group which is represented by the preceding Recorded Data Group.

Amble Frames are not permitted within a Recorded Data Group, except within a run of Intermediate Frames (see 16.5.4), and
are not permitted before the Vendor Group.

An Amble Frame shall be preceded only by another Amble Frame or the last Frame of a Recorded Data Group, except at an
append point (see 16.5.5.1 and 16.5.5.2).

18.2 System Log Frames

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

— the Reference Ares;

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

— between VEOT and the Partition Boundary.

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

M easurement of the light transmittance of the prisms

mittance of the prisms.

b is the ratio between the reading obtained from the measuring equipment with the cartridge in
hed with areference prism in position.

e of the cartridge prism:

P (Cartridge prism)
x 1009

P, (Reference prism)

iation source
ight-emitting diode (LED) with the following parameters shall be-used:

850 nm £+ 50 nm
+ 50 nm

peak emission:

iation receiver
to diode shall be used. It shall be operated inthe'short-circuit mode.

cal assembly

hs shall be calibrated using the reference prism mounted asin figure A. 1.

All measurements shall be made in a dark.réom.

A5 Refs

transmittance;

dimensions:

A.6 M eg
As described

brence prism
95% for awavelength of 850 nm £ 50 nm

seefigure A.3

Isuring:eircuitry
inB.2:6; switch Sto bein position 0.

asuring the light

position and the

Issembly for testing the cartridge prisms shall be as shown in figure A.2. All surfaces shall be matt black. Both
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7
N~ |1
__ d |
4 .\
LED ) A -
Photo diode RS N/
Y 5> M
a P \
i b .| Reference prism
98-0098-A - v
Figure A.1 - Reference prism
a= 3,75mm d= 1,00 mm
b=13,00mm e=13,20mm
c=6420mm f= 1,00 mm
Ry 0
R S
—
Rey 1
—> —>
LED KZ Di A
7 T
+
E
P
93-0124-B
Figure A.2 - Cartridge prism
6,0 mm
6,0 mm
6,0 mm

95-0100-A

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

(normative)

M easurement of light transmittance of tape and leaders

pduction

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

For the purppse of this International Standard "light transmittance” is defined by convention as(the’relationghip between the
reading obtaijned from the measuring equipment with the test piece inserted and the reading’\obtained when|no test piece is
present. The fransmittance value is expressed as the percentage ratio of the two readings.

B.2 Desfription of the measuring equipment
The equipme

— theopticpl path;

peak emission : 850 nm 50 nm
half-power bandwidth : +.50,nm

The measurirjg mask shall have althickness of 2 mm and a circular aperture of diameter d such that the areais 80 % to 100 % of

B.24 Opticalpath (figure B.1)
The optical path:shaH-be-perpendi

L= —— mm
2tan a

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

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

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

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

Di : dilicon photo diode

A : operational amplifier
R¢or Ri1 - feedback resistors

S : gain switch

Y : voltmeter

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

Di is operating in the short circuit mode.

The output voltage of the operational amplifier is given by
Vo =l xRy where | isthe short-circuit current of Di.
The output voltgge is therefore alinear function of the light intensity.

R¢o and Ry; shall be low temperature-drift resistors with an accuracy of 1 %. The following ratio applies

Rio 1

Rfl 20

B3 M ring method

B.3.1  Setswitch Sto position O.

B.3.2  With o test piece mounted vary the supply voltage of E until valtmeter V reads full scale (100 %).
B.3.3  Mounj aleader or trailer tape on the mask. The reading of; thewoltmeter shall be in the range 60 % to 10D %.

B.3.4 Mounj atest piece of magnetic tape on the mask. Setgwitch S to position 1. Full deflection of the Voltmeter now
represents alight transmittance of 5 %.
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Tape _
Silicon photo
_-1 diode
- -~ - - = __l
= S 20— d Optical
T~e — —=& axis
LED =~ \i\ I
— [ ———pl] Mask
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Figure B.2 - Measuring circuitry
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The Signal-to-N

Annex C
(normative)

M easurement of Signal-to-Noise Ratio

oise Ratio shall be measured using a spectrum analyzer with a resolution bandwidth of 10 kHz.

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

Cl Awc. e
C.2 Record
C.3  Measur
to an 7(

contact

During each of
sweep yields on
Cc4 M easur
motors

C5 compy
2

Ntape =4 Ntc
M shall

tape

C.6  Repeat
Noise R

C.7  Repeat

The Signal-to-N

se the tape to be tested.
the tape at 2 999,9 ftpmm. The associated recording frequency is denoted f;.

b the rms signal amplitude by gating the sweep of the spectrum analyzer over a length of track tha
° + 3° arc of scanner rotation. The centre of this arc shall be within 5° of the eentre of the arc of t
with the tape. Each sweep yields one measured value. Compute the average of-8 measured values.

the same 8 sweeps, measure the total rms noise level at frequency fo where f, is 2,1 MHz less
e measured value. Compute the average of 8 measured values. ThisiSN;q,-

e the rms read channel noise level at frequency fo over the,same 70° arc, without a tape loaded
Funning. Each sweep yields one measured value. Compute theaverage of 8 measured values. This

S[ape

te the Signal-to-Noise Ratio for this pass, 20 log

2
tal -N

amp *

be less than 0,7.

C3, C4, C5 for at least 64 passes. Take the average of the 64 Signal-to-Noise Ratios to determine
atio for the tape (SNRygnp)-

C.1to C.6 for the'Secondary Standard Reference Tape, to give SNRy; grT-
oise Ratio characteristic is SNR,e - SNRy; gr7 dB.

t corresponds
e read head’s

Thisis Szpe
han f4. Each

but with the
sN amp-

the Signal-to-
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Annex D
(normative)

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

The following tests shall be carried out under the conditions defined in clause 10 of this International Standard.

D.1 Mmud'fu—da‘a'rrri'rﬁﬂg'rheﬁumi'rﬁl'ﬁu,uu tedteve

D.1.1 Read the section of the Secondary Standard Amplitude Calibration Tape that has been recordédyat|4 499,8 ftpmm.
note the read output and apply the appropriate calibration factor.

D.1.2  ac]erase the Secondary Standard Reference Tape and record at 4 499,8 ftpmm, increasing-the write current from a
low value until the output on read equals, after applying the appropriate calibration factor,the value noted in D.1.1.

D.1.3 ac]erasetheinterchange tape and record at 4 499,8 ftpmm with the current determined in D.1.2.

The read output from this tape is the Nominal Recorded Level for the physical recording’density of 4 499,8 ftprmm.

D.1.4 ReIeat D.1.1to D.1.3 for the physical recording densities of 1 499,9 ftpmm;1999,9 ftpmm and 2 999,9 ftpmm.

D.2 Method for determining the Maximum Allowable Recor ded:L evel

D.2.1  ac]erase the Secondary Standard Reference Tape and record at¢4 499,8 ftpmm, increasing the write|current until the
output on read equals, after applying the appropriate calibration factor, 119 % of the value noted in D} 1.1.

D.2.2 ac|erasetheinterchange tape and record at 4 499,8 ftpmim with the current determined in D.2.1.

The read outpput from this tape is the Maximum Allowable Recorded Level for the physical recording density of| 4 499,8 ftpmm.

D.2.3 ReIeat D.2.1and D.2.2 for the physical recording.densities of 1 499,9 ftpmm, 1 999,9 ftpmm and 2 999,9 ftpmm.

D.3 Limfitsfor therecorded levels

Asahistory ¢f excessive recording levels can impair the operation of the recording system used in this Internatjonal Standard it

is necessary 1
the levels usq
ftpmm, 1 99
density.
Note - It isrecor
the physical recq

0 prescribe limits for the recording tevels to which the tape has been subjected since the last bulk
d when recording a tape for interchange. These levels are, for each of the physical recording den
D9 ftpmm, 2 999,9 ftpmm(and 4 499,8, the Maximum Allowable Recorded Level for that ph

mended that a tape to be‘used for interchange should not have been previously recorded at levels higher than its Noming
rding densities of 1 499,9-ftpmm, 1 999,9 ftpmm, 2 999,9 ftpmm and 4 499,8 ftpmm.

erasure and for
sities of 1 499,9
ysical recording

Recorded Levels at
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E.1 The 8-b

Annex E
(normative)

Representation of 8-bit bytes by 10-bit patterns

it bytes are represented with the most significant bit to the left and the least significant bit to the right.

The 10-bit pattey

neararonracontad vaath tha hit rocardod fivot +0 tha laft and tha hit yrocardaod Lact t0 tha vialat
Mot ST EpPr ESCHt e vy Tt tHE -t T O aCo T o totre e aHotrc-orr recoracorostotre g

E.2  Themagnetic recording system chosen requires that the d.c. level of the recorded signals be maintained ngar zero.

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

Each 10-bit pattprn is accompanied by an indicator Q which instructs the translator which of the twayalternative pgtterns should

be selected for the next 10-bit pattern in order to maintain the lowest d.c. level.

information of the previous pattern.

information of the current pattern.

-hand column indicates the hexadecimal notation of the 8-bit bytefor ease of search.

Q isthed.c
Q isthed.c
E.3  Thelef
78
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Q=-1 Q=1
8-bit byte 10-Channel bit DC Q 10-Channd bit DC Q
pattern pattern
(00) 00000000 0101010101 0 1 0101010101 0 -1
(01) 00000001 0101010111 0 -1 0101010111 0 1
(02) 00000010 0101011101 0 -1 0101011101 0 1
(03) 00000011 0101011111 0 1 0101011111 0 -1
(04) 00000100 0101001001 0 -1 0101001001 0 1
(05) 00000101 0101001011 0 1 0101001011 0 e
(06) 00000110 0101001110 0 1 0101001110 0 1
(07) 00000111 0101011010 0 1 0101011010 0 -1
(08) 00001000 0101110101 0 -1 01011106101 0 1
(09) 00001001 0101110111 0 1 0101110111 0 -1
(OA) 00001010 0101111101 0 1 0101111101 0 -1
(0B) 00001011 0101111111 0 -1 0101111111 0 1
(0C) 00001100 0101101001 0 1 0101101001 0 -1
(0D) 00001101 0101101011 0 -1 0101101011 0 1
(OE) 00001110 0101101110 0 -1 0101101110 0 1
(OF) 00001111 0101111610 0 -1 0101111010 0 1
(10) 00010000 1101010010 0 1 1101010010 0 -1
(11) 00010001 0100010010 2 -1 1100010010 -2 -1
(12) 00010010 0101010010 0 -1 0101010010 0 1
(13) (00010011 0101110010 0 1 0101110010 0 -1
(14 00010100 1101110001 2 1 0101110001 -2 1
(15) 00010101 1101110011 2 -1 0101110011 -2 -1
(16) 00010110 1101110110 2 -1 0101110110 -2 -1
(17) 00010111 1101110010 0 -1 1101110010 0 1
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80

Q=-1 Q=1
8-bit byte 10-Channel bit DC Q 10-Channe bit DC Q
pattern pattern
(18) 00011000 0101100101 2 -1 1101100101 -2 -1
(19) 00011001 0101100111 2 1 1101100111 -2 1
(1A) 00011010 0101101101 2 1 1101101101 -2 1
(1B) 00011011 0101101111 2 -1 1101101111 -2 -1
(1C) 00011100 0101111001 2 1 11011711001 -2 1
(1D) 00011101 0101111011 2 -1 1101111011 -2 -1
(1E) 00011110 0101111110 2 -1 1101111110 -2 -1
(2F) 00011111 0101101010 2 -1 1101101010 2 -1
(20) 00100000 0111010101 0 -1 0111010107 0 1
(21) 00100001 0111010111 0 1 0111010111 0 -1
(22) 00100010 0111011101 0 1 0111011101 0 -1
(23) 00100011 0111011111 0 -1 0111011111 0 1
(24) 00100100 1111010001 2 1 0111010001 -2 1
(25) 00100101 1111010011 2 -1 0111010011 -2 -1
(26) 00100110 1111010110 2 -1 0111010110 -2 -1
(27) 00100111 0111011010 0 -1 0111011010 0 1
(28) 00101000 0111110101 0 1 0111110101 -1
(29) 00101001 0111110111 0 -1 0111110111 0 1
(2A) 00101010 0111111101 0 -1 0111111101 1
(2B) 00101011 0010011011 2 -1 1010011011 -2 -1
(20) 00201100 0111101001 0 -1 0111101001 0 1
(2D) 00101101 0111101011 0 1 0111101011 0 -1
(2E) 00101110 0111101110 0 1 0111101110 0 -1
(2F) 00101111 0111111010 0 1 0111111010 0 -1
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Q=-1 Q=1
8-bit byte 10-Channel bit DC Q 10-Channd bit DC Q
pattern pattern
(30) 00110000 0111010010 0 1 0111010010 0 -1
(31 00110001 1110010010 2 -1 0110010010 -2 -1
(32 00110010 1111010010 0 -1 1111010010 0 1
(33) 00110011 1111110010 0 1 1111110010 0 -1
(34) 00110100 0111110001 2 1 11111710001 -2 1
(35) 00110101 0111110011 2 -1 1111110011 -2 e
(36) 00110110 0111110110 2 -1 1111110110 -2 1
(37) 00110111 0111110010 0 -1 0111110010 0 1
(38) 00111000 0111000101 2 -1 1111000101 -2 -1
(39) 00111001 0111000111 2 1 1111000111 -2 1
(3A) 00111010 0111001101 2 1 1111001101 -2 1
(3B) 00111011 0111001111 2 -1 1111001111 -2 -1
(30 00111100 0111011001 2 1 1111011001 -2 1
(3D) 00111101 0111011011 2 -1 1111011011 -2 -1
(3E) 00111110 0111011110 2 -1 1111011110 -2 -1
(3F) 00111111 0111001610 2 -1 1111001010 -2 -1
(40) 01000000 0100010101 2 1 1100010101 -2 1
(41) 01000001 0100010111 2 -1 1100010111 -2 -1
(42) 01000010 0100011101 2 -1 1100011101 -2 -1
(43) 01000011 0100011111 2 1 1100011111 -2 1
(44) 01000100 0101010001 2 1 1101010001 -2 1
(45) 01000101 0101010011 2 -1 1101010011 -2 -1
(46) 01000110 0101010110 2 -1 1101010110 -2 -1
(47) 01000111 0100011010 2 1 1100011010 -2 1
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