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Foreword

ISO/IEC 16382:2000(E)

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 1SO or IEC participate in the
development of International Standards through technical committees established by the respective organization to deal with

particular fig
international

International

In the field
Internationa
Internationa

Attentionisd
ISO and IEC

This Internat

procedure”, Iy Joint Technical Committee ISO/IEC JTC 1, Information technology, in parallel with its appr

bodies of 1SQ

Annexes A tq

ds of technicd activity. ISO and TEC technical commitiees collaboraie in fields of mutual
prganizations, governmental and non-governmental, in liaison with 1SO and 1EC, also take part)in

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

bf information technology, SO and IEC have established a joint technical committee, |SO/IE
Standards adopted by the joint technical committee are circulated to national bodiesfor voting. H
Standard requires approval by at least 75 % of the national bodies casting a vote.

rawn to the possibility that some of the elements of this International Standard may be the subject
shall not be held responsible for identifying any or al such patent rights.

onal Standard was prepared by ECMA (as Standard ECMA-286).and was adopted, under a sq

and |EC.

G form a normative part of this International Standard. AnnexesH to L are for information only.
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bublication as an

of patent rights.
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INTERNATIONAL STANDARD ISO/IEC 16382:2000(E)

I nfor mation technology — Data inter change on 12,7 mm 208-track magnetic tape
cartridges— DLT 6 format

Section 1 - General

1 Scope
This International Standard specrfr% the physrcal and magnetrc characterrstrcs of al12,7 mm wrde 208- track magnetic tape
cartridge, to gral Gal G cartridges-be : : ality of the recorded

signals, afor at caIIed Drgrtal Lrnear Tape 6 (DLT 6) and arecordr ng method thereby aIIowr ng datarnt change between
drives. Together with a labelling standard, for instance International Standard 1SO 1001 for Magnetic Tape-Labelling, it allows
full datainteqjchange by means of such magnetic tape cartridges.

2 Conformance

21 Magnetic tape cartridges
A magnetic tgpe cartridge shall be in conformance with this International Standard if it{satisfies all mandatory|requirements of
this Standard] The tape requirements shall be satisfied throughout the extent of the tape.
2.2  Generating systems

A system generating a magnetic tape cartridge for interchange shall be in conformance with this Internationdl Standard if all
the recordings that it makes on a tape according to 2.1 meet the mandatoryequirements of this International Standard.

In addition, gclaim of conformance shall state

— whether|or not one, or more registered agorithm(s) are implemented within the system, and are able tp compress data
received from the host prior to collecting the data into blocks, and

— theregigtered identification number(s) of the implemented compression algorithm(s).

2.3 Recgiving systems

A system redeiving a magnetic tape cartridge forcmterchange shall be in conformance with this International |Standard if it is
able to handl ¢ any recording made on a tape according to 2.1.

In addition, i{ shall

— whether|or not one, or more de-compression algorithm(s) are implemented within the system, and are ablg to be applied to
de-compress data prior to makihg such data available to the host,

— theregigtered identification humber(s) of the implemented compression algorithm(s).

3 Nor[mative refer ences

The following normative documents contain provisions which, through reference in this text, congtitute pfovisions of this
International |Standard. For dated references, subsequent amendments to, or revisions of, any of these puljlications do not
apply. Howeyex;\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.

SO 1001:1986, Information processing — File structure and labelling of magnetic tapes for information interchange.

SO 1302:1992, Technical drawings — Method of indicating surface texture.

ISO/IEC 11576:1994, Information technology — Procedure for the registration of algorithms for the lossless compression of
data.

4 Termsand definitions
For the purposes of this International Standard, the following terms and definitions apply.

4.1  Average Signal Amplitude: The average peak-to-peak value of the output signal from the read head at the physical
recording density of 2 578 ftpmm measured over a minimum length of track of 25,4 mm, exclusive of missing pulses.

© ISO/IEC 2000 — Al rights reserved 1
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4.2

4.3
4.4

45
4.6

azimuth: The angular deviation, in degrees of arc, of the mean flux transition line of the recording made on a track
from aline normal to the Reference Edge.

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

Beginning-Of-Tape marker (BOT): A hole punched on the centreline of the tape towards the end nearest to the
leader.

block: A set of contiguous bytes recorded on a physical track and considered as a unit.
byte: An ordered set of bits acted upon as a unit.

NOTE - In this International Standard, all bytes are 8-bit bytes.

4.7 ca(;tridge: A case containing a single supply reel of 12,7 mm wide magnetic tape with a leader attached at the outer
end.

48  Cyclic|lRedundancy Check (CRC) character: A 64-bit character, generated by a mathematical [computation,
used fof error detection.

49 Early Warning (EW): A signal generated by the drive indicating the approaching end of thérecording area.

410 Error{Detecting Code (EDC): A mathematical computation yielding check bytes used for error detegtion.

411 End-gf-Tape marker (EOT): A hole punched on the centreline of the tape towards the end farthest from the
leader.

412 Entity| A group of twenty blocks treated as alogical unit and recorded on alpgical track, except Filler Hlocks, if any.

413 Error{Correcting Code (ECC): A mathematical computation yielding)check bytes used for the [correction of
errors detected by the CRC and the EDC.

4.14 Envelgpe A group of Entities.

415 Envd z[pe Size: The number of Entitiesin an Envelope.

416 flux trpnsition position: The point which exhibits the maximum free-space flux density normal to thetape surface.

4.17 flux trpnsition spacing: The distance on the magnetictape between successive flux transitions.

418 Group Record: A Record consisting of a series of Records of equal size.

419 logicalftrack: A group of four physical tracksthat are written or read simultaneously.

420 magnetic tape: A tape that accepts and retains magnetic signals intended for input, output, and storage purposes on
computgrs and associated equipment.

421 Mastel Standard Reference Tape. A tape selected as the standard for Reference Field, signal amplitude,
resolutipn, peakshift, and overwrite'characteristics.

NOTE - The Masler Standard Reference Tape has been established by the Quantum Corporation.

422 object] A Record or apage-ef type Tape Mark.

423 page: A logical division.of ablock.

424 physical recordifig density: The number of recorded flux transitions per unit length of track, expfessed in flux
transitigns per.miltimetre (ftpmm).

425 physical traek: A longitudina area on the tape along which a series of magnetic signals can be recordegl.

4.26  Recor &—AesHectiorof-UserBytes-the rumberof-whiehsdetermirec-by-the host

427 Reference Edge: The bottom edge of the tape when viewing the magnetic coating of the tape with the BOT to the
left and the EOT to the right of the observer.

428 ReferenceFidd: The Typica Field of the Master Standard Reference Tape.

429 Secondary Standard Reference Tape: A tape the characteristics of which are known and stated in relation to

those of the Master Standard Reference Tape.

NOTE - Secondary Standard Reference Tapes can be ordered under Reference "SSRT/DLT4"from Quantum Corporation, 333 South Street,
Shrewsbury, Mass. 01545-4195, USA. It is intended that these be used for calibrating tertiary reference tapes for routine calibration.

In principle, these Secondary Standard Reference Tapes will be available for a period of 10 years from the publication of the first version of
this International Standard. However, by agreement between ECMA and Quantum Corporation, this period may be changed to take into
account the demand for such Secondary Standard Reference Tapes.

© ISO/IEC 2000 — All rights reserved
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specifiel value of 1,26 with a positive tolerance +0,01, and a negative tolerance -0,02 alowsa'range of

data, anlinto the input and output of the error-detecting and error-correcting codes, and to the cyclic redund

The dimensigns in figures 1 to 4 are nominal dimensions.Unless otherwise stated, all dimensions in figure

ISO/IEC 16382:2000(E)

Standard Reference Amplitude (SRA): The Average Signal Amplitude from the Master Standard Reference
Tape when it is recorded with the Test Recording Current at 2 578 ftpmm.

Standard Reference Current: The current that produces the Reference Field.

Test Recording Current: The current that is 1,1 times the Standard Reference Current.

Typical Field: In the plot of the Average Signal Amplitude against the recording field at the physical recording
density of 2 578 ftpmm, the minimum field that causes an Average Signal Amplitude equal to 95 % of the maximum
Average Signal Amplitude.

Conventions and notations

Nampes
The names:rbasic elements, e.g. specific fields, are written with a capital initial |etter.

ésentation of NnUMDErs
j conventions and notations apply in this International Standard, unless otherwise stated.

Ured value is rounded off to the least significant digit of the corresponding specified value.

3510 1,275.

block and in each field the bytes shall be arranged with Byte 1, the least significant, first. Within €
arranged with Bit 1, the least significant, first and Bit 8, the most significant bit, last. This ord

d digits in parentheses represent numbers in hexadecimal notation!
ng of bitsis denoted by ZERO or ONE.
5 in binary notation and bit patterns are represented by strings of 0 and 1 shown with the most

ensions

ith atolerance of + 50 mm.

bNyms

Beginning\of Tape

Contral Field 1

Central Field 2

Cyclic Redundancy Check (character)
Calibration Track 1

Calibration Track 2

t implies that a
measured values

ach byte the bits
er applies to the
lancy characters.

significant bit to

IS 8 t0 24 are in

Error-Correcting Code

4.30

4.31

4,32

4.33

5

51 Rep|

The followin

— A mesas|
from 1,2

— Ineach
shall be

— Letters

— The sett

— Number
the | eft.

52 Dim

millimetres w

53

54 Acr

BOT

CF1

CF2

CRC

CT1

CT2

ECC

EDC

EOD

EOT

EOTR

EW

RLL

SRA

6

Error-Detecting Code

End of Data

End of Tape

End of Track

Early Warning

Run Length Limited

Standard Reference Amplitude

Environment and safety

Unless otherwise stated, the conditions specified below refer to the ambient conditions in the test or computer room and not to
those within the tape drive.

© ISO/IEC 2000 — All rights reserved
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6.1

Cartridge and tape testing environment

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

— temperature: 23°Ct2°C
— relative humidity: 40 % to 60 %
— conditioning before testing: 24 h min.

6.2
Cartridges used

— relative hu]nidity:
wet bulb tg

NOTE - Locali

conditioned bef
operating envird
6.3 Cartri
Cartridges shall

temperature:

Cartridge operating environment

for data interchange shall be capable of operating under the following conditions:
10°Ct040°C

Z
If during storaI; and/or transportation a cartridge has been exposed to conditions outsiderthe above valug

temperaturg:

20 %to 80 %

mperature: 25 °C max.

tape temperatures in excess of 49 °C may cause tape damage.

Dre use by exposure to the operating environment for a time equal to, or greater than, the time g
nment up to a maximum of 24 h. There shall be no deposit of moisture on‘ef in the cartridge.

[ge storage environment
be stored under the following conditions:
16°Cto32°C

a)

The stray magn
cartridge.

6.4  Safety

6.4.1 Safenes

The cartridge ar
any foreseeable

6.4.2 Flamm

relative hur
t

idity: 20%t0 80 %

S

d its components shall not constitute any safety or health hazard when used in the intended mann
mi suse in an information processing.system.

pbility

The cartridge

not continue to burnin a still carbon dioxide atmosphere.

6.5
This Internatio

H gives some rgcommendations for transportation.

7

Transportation

M echanical and electrical requirements

d its components shall be made from materials which, if ignited from a match flame, and when

Standard does.not specify parameters for the environment in which cartridges should be trang

Section 2 - Requirementsfor the unrecorded tape

5, it shall be
way from the

ic field at any point on the tape shall not exceed 4000-A/m. There shall be no deposit of moisture on or in the

er, or through

so ignited do

orted. Annex

7.1

Material

The tape shall consist of a base materia (oriented polyethylene terephthalate film or its equivalent) coated on one surface with
astrong yet flexible layer of ferromagnetic material dispersed in a suitable binder. The back surface of the tape shall be coated
with a non-ferromagnetic conductive coating.

7.2

Tape length

The length of the tape from the leader splice to the hub shall be 557 m+ 5 m.

7.3  Width

The width of the tape shall be 12,649 mm + 0,010 mm.

The width shall be measured across the tape from edge to edge when the tape is under atension of lessthan 0,28 N.

© ISO/IEC 2000 — All

rights reserved


https://iecnorm.com/api/?name=e1cf6225699826efd0d6e8abc3c2f2ef

ISO/IEC 16382:2000(E)

74  Total thickness
The total thickness of the magnetic tape at any point shall be between 8,3 um and 9,3 um.

75 Discontinuity

There shall be no discontinuities in the tape between the BOT and EOT such as those produced by tape splicing or

perforations.

7.6  Longitudinal curvature

The longitudinal curvature is measured as the departure of the Reference Edge of the tape from a straight line along the

longitudinal dimension of the tape in the plane of the tape surface.

7.6.1 Requirement

Any deviation of the Reference Edge from a straight line shall be continuous and shall not exceed 0,076 mn} within any 229
mm length of] tape.

7.6.2 Prodedure

Measure at ajtension of 1,39 N £ 0,28 N in atest fixture equipped with two guides spaced at 229 mnT. The tw¢ guides shall be
spring-loadeq to position the Reference Edge of the tape against two edge control surfaces. M easure the maxinjum deviation of
the Referenc¢ Edge of the tape from the line drawn between the two control surfaces.

7.7  Outtof-Plane distortions

All visual evidence of out-of-plane distortion shall be removed when the tape is subjected to a uniform tension of 0,6 N. Out-
of-plane distgrtions are local deformations which cause portions of the tape to deviate from the plane of the surface of the tape.

Out-of -planeldistortions are most readily observed when the tape is lying on aflat surface under no tension.

7.8  Cugping
The departurg across the width of the tape from a flat surface shall not.exceed 2,54 mm.

Cut 21,0 mit 0,1 m length of tape. Condition it for a minimumof 3 h in the test environment by hangin
surfaces are [freely exposed to the test environment. From the centre portion of the conditioned tape cut
approximatelly 25 mm length. Stand the test piece on its end.in'a cylinder which is at least 25 mm high with ar
of 13,0 mm % 0,2 mm. With the cylinder standing on an‘optical comparator measure the cupping by aligning
test piece to the reticle and determining the distance from the aligned edges to the corresponding surface of th

centre.

y it so that both
a test piece of
inside diameter
the edges of the
b test piece at its

7.9 Roughness of the coating surfaces

7.9.1 Roughness of the back coating@urface

The back cogting surface shall have.an.arithmetic average roughness Ry between 0,003 um and 0,018 um (I1SO 1302:N 2).
This measurgment shall be made using a contacting stylus of radius 12,5 um with a 20 mg load, and a 254 um ¢ut-off range.
7.9.2 Roughness of the magnetic coating surface

The magneti¢ coating surface shall have an arithmetic average roughness Ry between 0,003 pm and 0,008 um (1SO 1302: N
3). For this measurement) the contacting stylus radius shall be 12,5 um with a 20 mg load, and a 254 pm cut-off range.

7.10 Coatingladhesion

The force required to peel any part of the coating from the tape base material shall not be lessthan 0,4 N.

Procedure

of the tape 125 mm from one end.

magnetic coating (recording surface) facing the plate, as shown in figure 1.

Take atest piece of the tape approximately 380 mm long and scribe a line through the recording coating across the width
Using a double-sided pressure sensitive tape, attach the full width of the test piece to a smooth meta plate, with the

Fold the test piece over 180°, adjacent to, and parallel with, the scribed line. Attach the metal plate and the free end of the

test piece to the jaws of a universal testing machine and set the speed of the jaw separation to 254 mm per min.

iv. Notetheforceat which any part of the coating first separates from the base material. If thisislessthan 0,4 N, the tape has
failed the test. If the test piece peels away from the double-sided pressure sensitive tape before the force exceeds 0,2 N, an
alternative type of double-sided pressure sensitive tape shall be used.

V. Repeat i) toiv) for the back coating.

© ISO/IEC 2000 — Al rights reserved 5
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7.11

Layer-to-layer g

Recording surface Scribed line

-\ }
/

4_
) /
I ]
— 125 mm —p Pressure-sensitive tape

Layer

93-0120-A

Figure 1 — M easurement of the coating adhesion

to-layer adhesion
dhesion refers to the tendency of alayer, when held in close proximity to the’adjacent layer, to bo

adjacent layer sp that free and smooth separation of the layersis difficult.

7.11.1 Requir
There shall ben
7.11.2 Proced
i. [Fasten one
with alow
ii. Thedimen
- diameter:
- length: 1(
iii. Attacham
iv. Attach, 25,
V.
secures the
vi. Thecylind
vii. Opentheeg
viil.
iX.
X.
Xi.
6

ements

D evidence of delamination or other damage to the coatings.

Lire

end of a 914 mm length of tape, magnetic coating inwards, to a horizontally mounted stainless
cold-flow adhesive material.

5ions of the cylinder shall be:

12,7 mm

2 mm

bss of 1 000 g to the opposite end of the tape.
1 mm above the mass, a narrow strip.ef double-sided adhesive tape to the magnetic coating.

Slowly rotate the cylinder, so that the tape‘winds uniformly around it into a compact and even roll. The dou

end and prevents unwinding when the mass is removed.
br with the tape shall then.be exposed to the following temperature and humidity cycle:
Time Temperature RH
16 hte\18 h 54°C 85 %
4'h 54°C 10 % or less
lhto2h 21°C 45 %

nd<f the roll and remove the double-sided adhesive tape.

nd itself to an

steel cylinder

ble-sided tape

Release theTree end of the Tape.

The outer one or two wraps shall spring loose without adhesion.

Hold the free end of the tape and allow the cylinder to fall, thereby unwinding the tape.

The tape shall show no coating delamination, except for the 51 mm of tape nearest to the cylinder.
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712 Mo
The modulus

7.12.1 Reqbliirement

The modulus

7.12.2 Prod

Clamp atest
machine with
forceat 0 %

713 Fl
Flexural rigig

7.13.1 Requlirement

1000 g

Figure 2 — M easurement of layer-to-layer adhesion

lulus of elasticity
of elasticity (Young's modulus) isthe ratio of stresstastrain in the longitudinal direction.

of elasticity shall be between 4 900 N/mm? angh11 700 N/mm?2.

edure

piece of tape at least 178 mm in length-with an initial 102 mm separation between the jaws of a
d 1 % elongation.

ural rigidity
ity isthe ability of the tapeto resist bending in the longitudinal direction.

universal testing

anominal crosshead speed of 3 mm-per minute. Calculate the modulus using the chord of the cyrve between the

The flexural figidity of the tapein the longitudinal direction shall be between 2 x 1077 N-mm and 8 x 107 N-mm.
7.13.2 Prodedure
Calculate thelflexural-rigidity D from the following equation:

D — Et® (1 22)

12 \ ]

where;
E = modulus of elasticity obtained from 7.12
t = measured thickness of the tape in mm
v = Poisson's ratio, set to 0,33

7.14 Tensleyield force

Thetensileyi

eld force required to elongate the test piece by 3 % shall not be less than 9,6 N.

7.14.1 Procedure

Use a static-weighing-constant-rate-of-grip separation tester capable of indicating the load with an accuracy of 2 %. Clamp a
test piece of tape at least 178 mm long with an initial 102 mm separation between the jaws. Elongate the test piece at a rate of

© ISO/IEC 2000 — All rights reserved
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51 mm per minute until a minimum elongation of 10 % is reached. The force required to produce an elongation of 3 % is the
tensileyield force.

7.15 Electri

cal resistance

7.15.1 Requirement
The electrical resistance of any square area of the magnetic coating shall

not exceed

be greater than 5 x 10% Q

50 x 1012 Q)

The electrical resistance of any square area of the back coating shall

not exceed

100106 O
TOo T2

7.15.2 Proced

Condition a tes
circular electrod
electrode. Thesq
their centres. A
electrodes and n

Repeat for a tol
procedure with

When mounting
under test.

NOTE - Particula|

7.16 Inhibif
This Standard d

Lire

piece of tape in the test environment for 24 h. Position the test piece over two 24-carat gold
es having aradiusr = 25,4 mm and afinish of at least N4, so that the recording surface/is in con
electrodes shall be placed parallel to the ground and parallel to each other at a distanee d = 12,7]
pply a force F of 1,62 N to each end of the test piece. Apply a d.c. voltage.of 100 V £ 10
heasure the resulting current flow. From this value, determine the electrical resistance.

al of 5 positions along the test piece and average the 5 resistance readings. For the back coati
he back surface in contact with the electrodes.

A
v

v
F

= <+

93-0050-B

kigure 3 — Measurement of electrical resistance

attention shioutd be given to keeping the surfaces clean.

or tape
oesnot specify parameters for assessing whether or not a tape is an inhibitor tape. However, {

further informat

plated, semi-
act with each
mm between
V across the

ng repeat the

the test piece, make stre that no conducting paths exist between the electrodes except that through the coating

bnnex J gives

on.on inhibitor tapes,

717 Abras
Tape abrasivity

vity
is the tendency of the magnetic coating to wear the magnetic heads.

7.17.1 Requirement
The depth of the wear pattern in aferrite wear bar shall be lessthan 1,27 um.

7.17.2 Procedure

A test piece 61 min length shall be passed for 100 passes (50 cycles) over a rectangular bar of manganese zinc ferrite. The bar
shall be 0,3 mm wide and its top surface shall be rounded off with aradius ry = 5 mm. The tape speed shall be 2,54 m/s, the

tension shall be nominally 1,3 N and the wrap angle shall be 12°. The wear depth is measured with a profilometer across the
width of the tape path.

NOTE - Manganese zinc ferrite should be available from Philips Ceramic Division in Saugerties (NY) under order part number 3H7.
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A

Figure 4 — M easurement of abrasivity (not to scale)

7.18 Light transmittance of the tape and the leader.

The light tramsmittance of the tape and the leader shall he less than 5 % when measured according to the mefhod specified in
annex A.

7.19 Coefficient of dynamicfriction
The coefficignt of dynamic friction is measured-between the surfaces of the tape, and calcium titanate ceramic.

7.19.1 Requirements

Between thelmagnetic surface and the back surface: greater than 0,15
Between thelmagnetic surface and‘Calcium titanate ceramic: 0,05t0 0,35
Between thelback surface and_calcium titanate ceramic: 0,05 t0 0,20

7.19.2 Prodedurefor the'measurement of the friction between the magnetic surface and the back surfage

i. Wrap affirst piece of tape around a calcium titanate ceramic cylinder (R, = 0,05 um) of diameter 25,4 mm and wrap it
with atgtal wrap angle of more than 90° with the back surface outwards.

ii.  Wrap apecond test piece, with the magnetic surface inwards, around the first test piece with atotal wrap gnhgle of 90°.

iii. Exert onone end of the outer test piece aforce of F; = 0,64 N.

iv. Attach the other end to aforce gauge mounted on alinear slide.

v. Drivethe dlide at a speed of 1 mm/s, measure the force F,, required.

vi. Calculate the coefficient of dynamic friction y from the equation

1 Fs
—2nl 2
4 ¢ n[Flj

where ¢ isthe value of the wrap angle in radians.

© ISO/IEC 2000 — Al rights reserved 9
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7.19.3 Procedure for the measurement of the friction between the magnetic surface or the back surface
titanate ceramic

and calcium

i.  Wrap apiece of tape around a calcium titanate ceramic cylinder (R, = 0,05 um) of diameter 25,4 mm and wrap it with a

total wrap angle of 90° with the magnetic surface or the back surface, as appropriate, inwards.

ii. Exert ononeend of the test piece aforce of F; = 0,64 N.

iii. Attach the other end to a force gauge mounted on alinear slide.

iv. Drivethe dide at a speed of 1 mm/s, measure the force F, required.

v. Calculate the coefficient of dynamic friction y from the equation

1 (F,
—inl 22
4 ¢ n[ Fl]

where ¢ isthe value of the wrap angle in radians.

NOTE - Calcium fitanate ceramic should be available from Philips Ceramic Division in Saugerties (NY) underyorder part CaT|

8 MagnEtic recording characteristics
The magnetic rgcording characteristics shall be defined by testing the requirements given below.

When performing the tests, the output or resultant signal shall be measured on the'same relative pass for both a t
to the Master Slandard Reference Tape and the tape under test (read-whilewrite, or on equipment without red
capability, on the first forward-read-pass) on the same equipment.

hpe calibrated
d-while-write

The following cpnditions shall apply to the testing of all magnetic recording characteristics, unless otherwise note
— Tape condiftion: ac. erased to 2 % or less of the,Average Signal Amplitude
— Tape speed: 4,26 m/s+ 0,05 m/s
— Read track within the written track
— Gap aignnpent: the read gap and\the write gap to be parallel within 38,1 um
—  Write gapr:rength: 0,64 pm£0;18 um
—  Write gap \vidth: 0,216 mm £ 0,010 mm
— Read gap lgngth: 0,28 pm £ 0,05 um
— Read gap Width: 39,4 um £ 5,0 um
— Tapetensign: 0,79Nx0,08N
— Recording furrent; Test Recording Current
— Physical res
— Bandwidth of the read
amplifier: 10,0 MHz

81  Typical Fied
The Typical Field shall be between 75 % and 125 % of the Reference Field.

Traceability to the Reference Field is provided by the calibration factors supplied with each Secondary Standard Reference

Tape.

10 © ISO/IEC 2000 — All
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8.2  Signal amplitude
The Average Signal Amplitude shall be between 85 % and 115 % of the SRA.

Traceability to the SRA is provided by the calibration factors supplied with each Secondary Standard Reference Tape.

8.3 Resolution

The ratio of the average signal amplitude at the physical recording density of 2 578 ftpmm to that at the physical recording
density of 1 289 ftpmm shall be between 90 % and 120 % of the same ratio for the Master Standard Reference Tape.

Traceability to the resolution of the Master Standard Reference Tape is provided by the calibration factors supplied with each

Secondary Standard Reference Tape.

84 Ov

Overwrite isthe ratio of the residua signal of the average signal amplitude recorded at 1 289 ftpmm after_ beir
2 578 ftpmmlto the average signal amplitude of the 1 289 ftpmm signal.

write

84.1 Reqlirement
The overwrite for the tape shall be less than 110 % of the overwrite for the Master Standard Reference Tape.

Traceability {o the overwrite of the Master Standard Reference Tape is provided by the galibration factors su
Secondary dard Reference Tape.

8.5 Peak shift

Peak shift is measured as the time displacement from nominal of the ONEs transitions in the recorded pattern 1
abit cell length of 0,129 um.

8.5.1 Reqlirement

For a peak shift ratio of n % for the Master Standard Reference Tape, the measured peak shift ratio shall be
and (n+2) %.
Traceability fo the peak shift ratio of the Master Standard Reference Tape is provided by the calibration factd
each Secondary Standard Reference Tape.

8.5.2 Prodedure

The time intgrval measurements shall be averaged'over 250 ONE-ONE-ZERO patterns taken at a sampling rate

The time betyveen adjacent peaks in the ONE-ONE interval is denoted as t;. The time between the last ONE i
interval to the last ONE in the following ONE-ONE interval is denoted ast,.

Peak shift =) 21710 | 10004
2tg

g overwritten at

pplied with each

10110110...with

petween (N-2) %

rs supplied with

b of 96 times 2f.
h the ONE-ONE

f t
94-0087-A

Figure 5 — Measurement of peak shift

© ISO/IEC 2000 — All rights reserved
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9 Tape quality
9.1  Missing pulses

A missing pulse is a loss of read signal amplitude. When a base-to-peak read signal amplitude is less than 35 % of half the
Average Signal Amplitude (see 8.2) for the preceding 25,4 mm of track, then these 25,4 mm constitute a missing pulse. This
measurement shall be carried out in steps of 25,4 mm of track.

9.1.1 Requirement
The average missing pulse rate shall be less than 20 missing pulses for any recorded length of track of 100 m.

9.2 Missing pulse zone
A missing pulse zone is a sequence of missing pulses exceeding 100 mm.

9.2.1 Requirpment
Missing pulse zpnes shall not occur.
9.3  Tapedurability

This Internation
described in anr

Al Standard does not specify parameters for assessing tape durability. However, arsecommended
ex K.

procedure is

Section 3 - Mechanical specifications of the tape cartridge

10 Gene
The tape cartrid

al

je shall consist of the following elements

acase
aredl fort
alocking

e magnetic tape

echanism for the reel

a magnetic|tape wound on the hub of the reel
awrite-inh[bit mechanism

atape leadgr

Dimensional chpracteristics are specified for those parameters deemed mandatory for interchange and compatible use of the

cartridge. Wher

Where they are
trihedral. Wherg

b there is freedom of design, only the functional characteristics of the elements described are indic

purely descriptive the dimensions*are referred to three reference planes A, B, and C forming
 the dimensions are related to the position of the cartridge in the drive, they may be referenc

pted.

h geometrical
ed to another

surface of the cartridge.

In the enclosed grawings atypical implementation is represented.

Figure 6 shows a general view of the cartridge.

Figure7 shows the reference planes A, B, C.

Figure 8 shows the bhottom side of the cartridge.

Figure 9 shows theyright side of the cartridge.

Figure 10 showsthe back side of the cartridge.

Figure 11 shows the | eft side of the cartridge.

Figure 12 shows.a Ir_\::rtinl cross-sectionof-the rnrfridgn inlocked pndtinn
Figure 13 shows a partia cross-section of the cartridge in operating position.
Figure 14 shows the | eader-to-tape connection.

Figure 15 shows the splice of the leader-to-tape connection.

Figure 16 shows the leader.

Figure 17 shows the front side of the cartridge.

Figure 18 shows the back side of the cartridge with partial cut.

Figure 19 shows the top side of the cartridge with partial cut and the door open.

Figure 6 shows a genera view of the cartridge. When it is not in the operating position, the reel of magnetic tape is locked and
cannot rotate. When loaded into the drive, the back side is introduced first and the front side remains visible during operation.
During the loading process the tape reel is unlocked and the position of the cartridge within the drive is fixed by elements of
the drive engaging with corresponding elements of the case.

12 © ISO/IEC 2000 — All rights reserved
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The position of the case relative to the reference planes A, B and C is shown in figure 7. The top side liesin reference plane A,
the right side lies in reference plane B and the back side liesin reference plane C.

10.1

Bottom side and right side (figures 8 and 9)

The overall dimensions of the cartridge shall be
l; = 105,79 mm + 0,20 mm

I, =105,41 mm = 0,20 mm

I3 = 25,40 mm+ 0,25 mm

The bottom side shall have a window the dimensions and the position of which shall be defined by

l4 = 6,25 mm

lg = 4,85 mm

+0,10 mm

+ 0,05 mm

lg = 84,07 mm + 0,20 mm

l;=3,81 mm

This window

A positioning hole on the bottom side and a guiding notch, followed by a positiéning notch in the right si

position of th
The dimensig
lg =21,59m

£+ 0,05 mm

allows one of the fingers of the drive to penetrate into the case for partially unfocking the reel of

e cartridge in the drive.
ns and the position of the positioning hole shall be defined by,

M+ 0,10 mm

— +0,13mm
lg = 4,45 mmn

l10=2,79 mn
l11=44,58 m
The dimensid
l15 = 5,56 mr
l;3=33,30n]

l14 = 5,08 mr

—0,00mm
N+ 0,05 mm
m+ 0,20 mm

ns and the position of the positioning-notch shall be defined by

N+ 0,10 mm
m= 0,20 mm

N+ 0,10 mm

h; =9,02 mm £ 0,10 mm

a; = 14° + 3(

The dimensiq

ns andthe position of the guiding notch shall be defined by

l15= 8,59 mn

N<£0;10 mm

l1 = 24,64 mm+ 0,10 mm

l17 = 1,50 mm = 0,05 mm

a, = 45° + 30

ag=14° + 30

rue (see 10.6).
e determine the

The right side shall have an indicator connected to the manually operable write-inhibit switch described in 10.5. The
dimensions and the position of thisindicator shall be defined by

l1g = 8,64 mm= 0,10 mm

l19 = 5,08 mm= 0,10 mm

© ISO/IEC 2000 — All rights reserved
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log=86,11 mm

l51 =10,16 mm

+£0,20 mm

£ 0,10 mm

Writing is enabled when the surface of the indicator is substantially flush with the cartridge wall. When this surface is recessed
by at least 5,1 mm writing is inhibited. When a force of up to 1,0 N is exerted perpendicularly on the centre of the surface of
the indicator, it shall not recede by more than 0,5 mm from reference plane B.

10.2

Back side and left side (figures 10 and 11)

The back side shall have a window the dimensions and position of which shall be

l5 =8,76 mm= 0,10 mm

lo3=4,25 mm 3
l54 = 4,45 mm 3
lo5 = 8,89 mm 4
Thiswindow all
A door shall be
The left side sha
log = 61,47 mm

l57=9,65 mm

l71 =41,9 mm 4

I+ =6,18 mm

10.3 Taper

The bottom sid¢ of the case shall have a circular window through which the drive spindle contacts the hub o

transmits torque
d; = 35,05 mm
The position of

lgg = 50,42 mm
l;9=52,83 mm

The interface b
the surface of th

|28 = 0,38 mm 4

0,20 mm
0,20 mm
0,20 mm
lows a further finger of the drive to penetrate into the case to finally unlock the regl-of tape (see als
rotatably mounted at the corner of the back side and the left side. It is described in 10.6.
Il have two edges the positions and lengths of which shall be

- 0,20 mm

+0,13 mm
0,00 mm

0,20 mm
i+ 0,18 mm

0,00 mm

ed (figures8, 12 and 13)

. The diameter of this window shall-be
0,08 mm

ts centre shall be defined*by

- 0,31 mm

- 0,10 mm

fween the spindle and the hub is provided by 48 evenly spaced teeth in the hub. In the non-opera
e hul shall be recessed from the outside surface of the case by

0 10.6).

the reel and

iting position,

005 mm

The tooth profile consists of straight flanks. The envel ope dimensions of the teeth shall be
d, =23,88 mm+ 0,13 mm

d; =29,21 mm =+ 0,13 mm

ds =34,29 mm= 0,13 mm

a,=22°+30

a5 = 15° + 30

where dj is the pitch diameter of the teeth.

14
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In the operating position the surface of the hub shall be at a distance
log= 23,55 mm £ 0,10 mm

from reference plane A.

104 Tapeleader (figures 14, 15and 16)

The positions of the BOT and EOT relative to the leader/tape connection and to the physical end of the tape shall be asfollows.

The BOT shall be at adistance
l3p= 13 260 mm £ 150 mm

from the leader/tape connection.

The EOT shgl be at adistance

l3;= 6 096 mn £ 150 mm

from the physical end of the tape, which isfixed to the hub of the reel. Both the BOT hole and EOT-haole shall
ds = 4,78 mm £ 0,10 mm

Figure 15 shaws the relative positions of the tape, the leader and the splice tape. They shall.be defined by
_ 11,81 mnp min.
32- 20,32 mnp max.

|33= 0,25 mnm max.
l34= 0,41 mim) max.
|35= 0,00 mn} min.
|36= 0,20 mm max.

Dimensions l,, |55 and |54 are related to, and depend on, €éaeh other. Dimension |35 expresses the requireme
tape shall in mo case extend beyond the edges of either the tape or the leader.

There shall be no yield of the splice when aforce of 22,2 N max. is applied in longitudinal direction across the
Figure 16 shaws the dimensions of the leader \which shall be

+ 0,00 mm

|37 =12,65mm_ 0.10mm

l3g= 309,63 mm £ 0,30 mm
l39= 130,96 Mm £ 0,10 mm
l40= 22,35 min £ 0,10 mm

l41= 8,13 mm £ 0,40,mm

have a diameter

nt that the splice

splice.

| 4o= 3,05 MmM=£0,05-mm
l43= 2,95 mm + 0,05 mm

+ 0,13 mm
- 0,00 mm

l45= 18,54 mm £ 0,10 mm

l44 = 2,79 mMm

l46= 8,69 mm + 0,10 mm

l47= 5,89 mm + 0,10 mm

l4g= 6,33 mm + 0,10 mm

© ISO/IEC 2000 — All rights reserved
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l49= 3,40 mm *
lgp=3,73mm *
l5;=5,00 mm +
l5,= 7,47 mm £
l53= 6,86 mm +
lg,=8,15mm+

lgs= 2,24 mm +

0,05 mm
0,05 mm
0,05 mm
0,20 mm
0,20 mm
0,20 mm

0,10 mm

lsg= 3,40 mm £
l5,= 6,325 mm 4
ry =4,98 mmd4
r, =15,01 mm
r; =10,21 mm
ry =3,40 mmd
rs = 4,00 mm 4
ag=5°+ 30

a; = 15°+ 30
ag=60°+ 30
The design of th

10.5 Front

0,05 mm
- 0,001 mm
0,05 mm
t 0,10 mm
+ 0,10 mm
0,05 mm

0,01 mm

e leader isexplained in 10.6.

Side (figure 17)

The manually operable write-inhibit switch shall-have the dimensions

lgg = 18,29 mm

|59: 26,60 mm 3

This switch shg
indicator in thg
connection.

i+ 0,00 mm
0,20 mm

£ 0,20 mm

Il have a detent. at its two end positions with a force suitable to meet the requirement of the
right sidecof the case with which it shall be connected. The actual force depends on the

The front side sipall have a dot intended for |abels. The dimensions of this dot shall be

lgo= 54,40 mm

write-inhibit
lesign of the

- 0,20 mm

lg1 = 18,40 mm £ 0,20 mm

lgo = 21,40 mm £ 0,20 mm

lgz=0,76 mm +

0,10 mm

10.6 Operation of thecartridge (figures 18 and 19)
When the cartridge is introduced into the drive, the sequence of eventsis as follows.

i.  Thedoor shall have a movable lock the lower edge of which shall be at a distance

lgq =

16

14,50 mm = 0,20 mm

© ISO/IEC 2000 — All
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from reference plane A. A cam of the drive raises thislock in order to unlock the door which shall be unlocked when the
edgeisraised by 1,0 mm min.

The door is then opened 90° by the drive. It shall be able to rotate further up to 105°. In the open position of the door the
whole back side shall be accessible except the part limited by

lgs = 35,79 mm = 0,20 mm.

In this position the space aong the left side that is delimited by

lgg = 3,40 mm + 0,05 mm

shall be free for adrive element to contact the edge defined by |5 and I, (see figure 11).

the red!.
force other than 3,3 N + 0,4 N to be actuated.

iii.  When th

the positioning notch of the right side (figures 8 and 9) and the positioning hole in the bottenyside (figure

A secon
theredl

The dri
with wh

In thisfi

lg

lg

as show|

When th
by adri

Vi.

shape of the main hole of the tape leader and to engage it. This drive leader has a hole corresponding

detail B
hub of t

The tap¢ leader has a stop edge thellongitudinal position of which relative to the end of the main hole ig

(figure 1

.| The requirements for penetration and force are the same as specified in ii)dor the first finger.

The corresponding part of the locking mechanism shall not require a penetration other than(8m

e cartridge has been completely introduced into the drive, it is held in position by elements of th

0 finger of the drive penetrates through the window of the bottom side defined by 1, to |, and co

e spindle engages the teeth of the hub and raises the reel into the operating position (see figur
ch the tape reel is held against the spindle shall be 6,0 N £ 0,5 N.

nal position of the cartridge within the drive, the tip of the leader.shall be positioned as specified
;= 4,42 mm £ 1,52 mm

b = 49,28 mm £ 1,27 mm

ninfigures 18 and 19.

e cartridge is within the drive in the operating position (figures 13 and 19), the tape is pulled ouf
e leader attached to the hub of areel within the drive. The tip of this drive leader is designed sg

of figure 16. Dimensions and positions of these two holes are such that when the tape leader ig
he drive reel the connection of thetwo leaders lies between the two holes.

6). The case shall havean abutment against which this stop edge comes to rest when the tapeisc

back int

10.7 Tap
The tape sha

gnsional requirementsfor |g; and lgg are met.

b the cartridge. This-abutment, together with a case element engaging the slot of the tape leader S

partialy unlock
m £ 1 mm nor a

e drive engaging
B).

npletely unlocks

b 13). The force

Py

of the cartridge
as to match the
o that shown in
wound onto the

specified by 149
bmpletely pulled
hall be such that

g ected from the

ite operation the

tape is unwound from the cartrldge reel in acountercl ockwise d| rectlon When wewed from the top of the cartrldge

The tape shal

| be wound with atension of 1,11 N + 0,28 N.

10.8 Moment of inertia

A full regl of

tape shall have a diameter between 87,45 mm and 91,19 mm.

The moment of inertia shall be:

Full reel:

between 131 x 106 kg-m? and 160 x 106 kg-m?2

Empty reel: between 19 x 106 kg-m? and 23 x 106 kg-m?

© ISO/IEC 2000 — All rights reserved
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109 Material
The cartridge can be made of any materia as long as the requirements of this International Standard are met. For example, the
hub and the case could be made of 10 % glass-filled polycarbonate. A typica wall thicknessis 1,5 mm.

The tape leader shall be made of a non-translucent material, for instance pigmented polyethylene terephthal ate.

18 © ISO/IEC 2000 — All rights reserved
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Top side

Back side
Right side

Front sidg

Left side X

Bottom side

95-0162-A

Figure 6 — Generaliview

Figure 7 — Reference planes
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Section 4 - Requirementsfor an interchanged tape

11  Method of recording
The method of recording shall be the 2-7 Run Length Limited (2-7 RLL) method in which

— aONE isrepresented by aflux transition at the centre of a bit cell,
— aZEROisrepresented by no flux transition in the bit cell,
— the number of ZEROs between two successive ONEsis at least two and at most seven.

Table 1 indicates how the input bit series shall be converted into Channel bits series to meet the requirements of the recording
method.

Table1l— Code conversion

Input bitsseries Channel bitsseries

10 0100

11 1000

000 000100

010 100100

011 001000

0010 00100100
0011 00001000

11.1  Phygical recording density
The highest ghysical recording density shall be 2 578 ftpmm.

11.2 Channd bit cell length
The correspopding nominal Channel bit cell length is 0,129 pm

11.2.1 Avetage Channel bit cell length
The average Channel bit cell length isthe overall lengthi-0f n Channel bit cells divided by n.

11.2.2 Long-term average Channel bit cell length
The long-term average Channel bit cell length'shall be the average Channel bit cell length taken over a minimpm of 1 000 000
Channel hit gells. It shall be within 2,25 % ofthe nominal Channel bit cell length.
11.2.3 Short-term average Channel bit cell length

The short-term average Channel it cell length shall be the average taken over 10 Channel bit cells. It shall e within 5 % of
the nomina Channel bit cell 1egth.
11.3 Fluy transition-spacing
The spacing$ between flux transitions are influenced by the reading and writing processes, the recordefl pattern (pulse
crowding effg¢ct) and-other factors.

For a peak shiffwatio of n for the Master Standard Reference Tape, the measured peak shift ratio shall be between (n-3)% and

(n+3)%, whefrmeasared-accordmgto8:5:

Traceability to the peak shift ratio of the Master Standard Reference Tape is provided by the calibration factors supplied with
each Secondary Standard Reference Tape.

11.4 Read signal amplitude

The signal amplitude shall be measured at a point in the read channel where the signa is proportiona to the rate of change of
flux in the read head.

The Average Signal Amplitude of an interchanged cartridge shall be between 75 % and 125 % of the SRA.

Averaging for the interchanged cartridge may be segmented into blocks. No missing pulses shall occur within the measured
area.

Traceability to the SRA is provided by the calibration factors supplied with each Secondary Standard Reference Tape.
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115 Azimuth
Flux transitions shall be recorded at an angle with aline normal to the Reference Edge of the tape.

On the Reverse

Cadlibration Tracks (12.4), this angle shall not exceed 10'.

On physical tracks with an odd Physical Track Number, this angle shall be + 9,41° + 0,03°
On physical tracks with an even Physical Track Number, this angle shall be - 9,41° + 0,03°

11.6 Channd skew
The deviation between corresponding Channel bits on the physical tracks of alogical track (see 12.5.2) shall not exceed 200

Channdl bit cell

lengths for any pair of these physical tracks.

12 Tape format

121 Refergnce Edge
The Reference Edge shall be the bottom edge when viewing the magnetic coating of the tape with the-BOT to the left and the

EOT totherigh

12.2 Direct
Recording shall

— forward: fr
—  reverse: frg

123 Tapel
The tape shal p

— theCalibrg
— theData A

of the observer.

on of recording

take place in two directions:
bm BOT to EOT

m EOT to BOT

Ay out

prtitioned into two areas:
fion and Directory Area,

ea

@ BOT

Leader splice
Scratch Area
Guard Area G1
Cdlibration Tracks Area
Gudrd Area G2
Directory Area
Guard Area G3

EOT O

-

Calibration and Directory Area

Data Area

96-00

12.4  Calibr

71-A

Figure 20 — Tape layout

ation and Directory Area

The Calibration and Directory Area shall be partitioned as shown in figures 21 and 22. It shall extend from the leader splice to
the BOT over 13 260 mm £ 150 mm and comprise the following zones.

28
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Calibration Tracks Area
FCT1 \
(] — o o
2 O &) O
o < o]
- Z g g
—§ Scratch Area = :g Directory Area :g O BOT
> S = 5
— =] =}
3 RCT1 5 3
RCT2
\A
FCT2 ¥
152 |€—
Reference Edge < 762 >
«— 94 N
< 2388 »
— 2692 »
< 13 260 + 150 >

98-0116-A
Figure 21 — Calibration and Diréectory Area
1241 Scratch Area

The Scratch fArea shall start at the leader splice and shall end at adistance of 2 692 mm = 50 mm from the BQT. It is intended
for use by the drive for setting gains, write current, etc.

12.42 Guald Area G1
Guard Area ¢1 shall start at the end of the Scratch Arealand shall end at a distance of 2 388 mm + 50 mm fron] the BOT.
12.4.3 Calibration Tracks Area

The Calibratijon Tracks Area shall start at the-end of the Guard Area G1 and shall end at a distance of 914 mm + 50 mm from
the BOT.

The Cdlibratippn Tracks Area shall contain four Calibration Tracks the width of which shall be 0,215 9 mm = 0,012 7 mm. They
are defined ag follows.

Forward Calibration Track 2(FCT?2)
The centreling of FCT2 shall*be at a distance of 0,908 mm + 0,030 mm from the Reference Edge (figure 22).

FCT2 shall be recorded-at 2f = 2 578 ftpmm + 44 ftpmm with a positive azimuth angle of + 9,41° + 0,03°, starting at the end
of Guard Arda G1.and ending at a distance of 2 108 mm £ 50 mm from the BOT (See figure 22). Following th|s section, FCT2
shall be recorfdedhat 1f = 1 289 ftpmm + 22 ftpmm ending at a distance of 914 mm £ 50 mm from the BOT (Seg figure 21).

Forward Calibration Track 1 (FCT1)

The centreline of FCT1 shall be at a distance of 6,633 mm + 0,030 mm from that of FCT2.

FCT1 shall be recorded as specified for FCT2.

Reverse Calibration Track 2 (RCT2)

The centreline of RCT2 shall be at a distance of 1,505 mm + 0,030 mm from the Reference Edge.

RCT2 shall be recorded with 2f = 2 578 ftpmm + 44 ftpmm starting at Guard Area G2 and ending at a distance of 1 219 mm =
50 mm from the BOT (See figure 22). Following this section RCT2 shall be recorded with 1f =1 289 ftpmm £ 22 ftpmm
ending at a distance of 2 388 mm = 50 mm from the BOT.
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Reverse Calibration Track 1 (RCT1)
The centreline of RCT1 shall be at adistance of 5,334 mm + 0,030 mm from that of RCT2.
RCT1 shall be recorded as specified for RCT2.

|<— 1219+50 ———P

|<— 2108 + 50

A 4

BOT

FQ
R(
R(
FQ
12.44 Guard
Guard Area G2
BOT.
12.45 Directd

T1 —» F--2f —|— ——————— lf================
N - ---========== f ====== {-————2f———‘T—
533% 6,633
%70,030 +0,030
T oo f------ s i
™% fF--2f -f------- If —=-------- .- - 1,505
X 7 +0,030
A
0,908
+ 0,030
Reference Edge
98-0117-A
Figuré-22 — Calibration Tracks Area
Area G2
shall start at the end ofithe Calibration Tracks Area and shall end at a distance of 762 mm + 50

ry Area

The Directory A

shall be recordg

respectively.
The Directory

shall be recordetH

in interchange.

rea shall start*at the end of the Guard Area G2 and end at a distance of 152 mm £ 50 mm fron
d on twa physical tracks having their centrelines 2,604 mm + 0,030 mm above those of FCT

mm from the

h the BOT. It
1 and FCT2,

5 information

12.4.6 Guard AreaG3
Guard Area G3 shall start at the end (see 12.4.5) of the Directory Area and shall end at the BOT.

125 DataArea

The Data Area shall contain data which is transmitted by the host to the drive and recorded according to the format specified in
clause 13. The quantity of recorded data may be such that the total capacity of the maximum number of physical tracks, viz.
208, isrequired in order to contain it. It may, under other circumstances, be less in which case fewer than 208 physical tracks
will be required. The following specifications are based on the former case.

30
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1251 Physical tracks

There shall be 208 physical tracks in the Data Area each identified by a Physical Track Number. Physical track No. 208 shall
be that farthest from the Reference Edge and physical track No. 1 shall be that nearest to the Reference Edge.

12.5.1.1Width of the physical tracks

The width of aphysical track shall be 0,043 18 mm £ 0,012 70 mm.

12.5.1.21 ocations of the physical tracks
The locations of the centrelines of the physical tracks are related to those of the centrelines of the Forward Calibration Tracks.
The positions of the centrelines of the physical tracks relative to those of the Calibration Tracks shall be as specified in table 2.

A positive offset indicates that the physical track is above the referenced Calibration Track, a negative offset that it is below
the referenced.Calibration Track

The physical |tracks of logical tracks 0, 25, 26 and 51 (see 12.5.2) may be wider than the other physical trackg The centre line
of the usable|part of these tracks is at a distance of 0,044 45 mm £ 0,003 20 mm from the centre line pf\the previously written
adjacent track.

Table 2 — L ocations of the physical tracks

Physical L ocation of the physical tracks
NZ;?;;S Tolerance: £ 0,003 20
n
1 FCT2-0,377 83
2 FCT2- 0,428 63
31026 FCT2-[0,387 35 £(n-1) 0,044 45]
27 FCT2 + 2,88587
28 FCT2 + 2,936:87

291052 | FCT2 +[01,739 90 + (n-27) 0,044 45]
531078 | FCT2++[2,927 35 + (n-53) 0,044 45)]
7910104 | RCT2 +[4,279 90 + (n-79) 0,044 45]

105 FCT1- 0,993 77
106 FCT1- 0,942 97

1070130 | FCT1 - [0,984 25 + (n-105) 0,044 45]
131 FCT1+ 0,358 77
132 FCT1 + 0,400 57

13310156 | FCT1+[0,368 30 + (n-131) 0,044 45]
15710182 | FCT1+[L1,555 75 + (n-157) 0,044 45]
18210208 | FCT1 +[2,908 30 + (n-183) 0,044 45]

12.5.1.3Layqutof tracksin the Data Area
The layout of tracksin the Data Area shall be as shown in figure 23.
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BOT EOT

1 524 min. 3073+76

o
bl

G6 Reverse Track 2nta G4

G4 Forward Track 2n+3 Go

Go6 Reverse Track 2n+2 G4

G4 Forward Track 2n+1 G6
\ -

3073+ 76 P min.

6-0074-A
Figure 23 — Layout of thedracks of the Data Area (0 < n <102)

125.1.3.1 Forward tracks

The physical tracks with an odd Physical Tracks\Number shall be recorded in forward direction, i.e. from BOT|to EOT, and
shall have the fqllowing layout.

Guard Area G4
Guard Area G4 ghall start at the BOT and end at a distance of 3 073 mm = 76 mm from the BOT.
Guard Area G§
Thetrack shall gnd with a Guard Area G6 which shall start at a distance of 1 524 mm min. from the EOT and end|at the EOT.

NOTE - In Interngtional Standards 1SO/IEC 13421, ISO/IEC 13962 and 1 SO/IEC 14833 the tracks start with a 3-zone part cornprising Guard
Zone G4, a 2f-regorded zehe and Guard Zone G5, and end with Guard Zone G6. In this International Standard, as in Internatijonal Standards

d1SO/IEC 15898 this 3- zone part is reduced to Guard Zone G4 For the sake of coherence of desi gnatlon land in order to
ease comparison Ibetwes gl ernatic : = 2 =" pt! although there
isno G5 anymore.

125.1.3.2 Reversetracks

The physical tracks with an even Physical Track Number shall be recorded in reverse direction, i.e. from EOT to BOT, and
shall have the following layout.

Guard Area G4

This Guard Area G4 shall start at the EOT and end at a distance of 3073 mm + 76 mm from the EOT.

Guard Area G6

Thetrack shall end with a Guard Area G6 which shall start at a distance of 1 524 mm min. from the BOT and end at the BOT.

12.5.2 Logical tracks
A logical track shall consist of four physical tracks recorded and read simultaneously.
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Logical tracks are identified by a Logical Track Number from O to 51. They are recorded in ascending order of their Logical
Track Numbers, starting with logical track No. O.

Logical tracks with an even Logical Track Number shall be recorded in the forward direction on physical tracks with an odd
Physical Track Number.

Logical tracks with an odd Logical Track Number shall be recorded in the reverse direction on physical tracks with an even
Physical Track Number.

The allocation of physical tracksto logical tracks shall be as specified in table 3.

Table 3— Allocation of physical tracksto logical tracks

Logical Track Number x Physical Track Numbers
0<x<25 (x+1) (x+27) (x+105) (x+131) QQ
26<x<51 (x+27) (x+53) (x+131) (x+157) (1/(19

Figure 24 shgws, as an example, logical tracks No. 0, No. 25, No. 26 and N. 51 with their resp&ve physical tfacks.

bical Track

Logic{ 51

No. 26

. ogical Track
Logicd Io% 25

No. 0

96-0075-A

Reference Edge

Figure 24 — Examples of logical tracks
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13 Data for mat

The host transmits to the drive data in the form of Records, each comprising one or more bytes the interpretation of which is
outside the scope of this International Standard and is a matter of agreement between sender and recipient of the data.

The maximum size of a Record permitted by the format is 224 - 1 bytes.

13.1 DataBytes
Data Bytes shall be

—  User Bytes transmitted by the host
— Groups of 8 bytesfor MAP entries (see 13.6.3.3)
— Pad Bytes which are bytes set to all ZEROs.

13.2 DataHlocks

After having been received from the host, Records shall be arranged in groups of 8 208 Data Bytes. To each) off these groups
the same follow|ng elements shall be added:

— aPreamblq(see 13.6.1)

— aSync(seq 13.6.2)

— 16-bit CR( (see 13.6.3.14)
— 2 EDC bytés (see 13.6.4)

— 2 Pad byte$ (see figure 25)
— aControl Hield 1 (see 13.6.5)
— aControl Hield 2 (see 13.6.6)
— 64-bit CR(Q (see 13.6.7)

— aPostamble (see 13.6.8)

Each of these groups of 8 208 bytes together with these 9 elements form ablack of 8 450 bytes of the type called 4 Data Block.

13.3 Typesiof Blocks

There are five types of blocks:

Data Blocks (seg 14.1)

Filler Blocks (s¢e 14.2)

End of Track Bllocks (EOTR) (see 14.3)

End of Data Bldcks (EOD) (see 14.4)
ECC Blocks (sep 14.5)

13.4  Entitie

Blocks, except EOTR and EOD Blocks (see clause 15), shall be recorded in Entities. An Entity shall be recordgd entirely on
the same logical| track.

Each block shal| be preceded by dgap consisting of ad.c. erased portion of tape of a nomina length of 0,303 mm} in which the
read signal islegs than 5 % of the Average Signal Amplitude.

The format of Eptities is spe€ified in clause 15.

bpe. This size

13.6  Block format
Blocks shall have the format shown in figure 25. For ECC Blocks, see 14.5.
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Number Field
of bytes
97 Preamble
1 Sync

variable Page 1 : Record No.l and CRC
variable Page 2 : Record No. 2 and CRC

variable Page (n-1) : Record No. (n-1) and CRC

13.6.1 Pres

variable Page n : Record No. n and CRC Data Field
varlable Pad bytes as required 8 208 bytes
8 MAP of page n
8 MAP of page (n-1)
8 MAP of page 2
8 MAP of page 1
2 EDC
2 Pad bytes
20 CF1
16 CF2
8 CRC
96 Postamble

96-0076-B

Figure 25.~Block format

mble

Thisfield shdll be set to 776 ONEs.

13.6.2 Syng

Thisfield shdll be set to 0110 1111. It indicatesthat the next byte is the first byte of the Data Field.

13.6.3 Data

The Data Fidld of a block shall comprise 8 208 bytes arranged in one or more pages of variable length and

Field

entries. A MIAP entry shall corrfespond to each page. Pages start at byte position 99 and extend over byt

increasing n
(“upwards’

mbers, whereas MAPs start at byte position 8 307 and extend over byte positions with dect

seen in figure 25).

in 8-byte MAP
b positions with
easing numbers

is|odd, the Record

The content of the Data Fields of blocks of other types is described in the specification of these other blocks.

13.6.3.1 Pag

e layout

The number of bytesin a page shall always be a multiple of 4.
a) Ineach page the Record shall be followed by a 16-bit CRC (see annex D), except as specified in d), €) and f) below.

b) If the total number of Data Bytes of a Record and its CRC in a page is a multiple of 4, this page is followed by the next
page, if any.
c) If the number of Data Bytes of a Record in a page is a multiple of 4, its CRC is followed by two Pad Bytes in this page.

d) If aRecord or part of a Record comprises 8 208 bytes, its CRC shall be recorded in the first page of the next Data Block.
The content of thisfirst page shall consist of this CRC followed by two Pad bytes.
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e) If aRecord starts and ends in other Data Blocks, the part recorded in this Data Block is not followed by a CRC.

f) If aRecord starts in the Data Block and continues in the following Data Block, it is not followed by a CRC in the Data
Block.

13.6.3.2 Pad Bytes

After the last page, the Data Field shall be completed with Pad Bytes. A MAP entry shall correspond to these bytes. The Page
Type shall be Filler (see 13.6.3.3).

No new page shall start if 16 bytes or lessremain in the Data Field. There shall be no MAP entry for these bytes.

13.6.3.3 MAP entries
Each MAP entry shaII consist of 8 byte& It specmes attri butec of a page The content of each MAP entry shall be as specified

Field Setting
001 Filler
Page Type 010 Data
3 bits 011 Tape Mark
N Bit ZERO = The Record ends in this Data Block
ONE = The Record continues in the next Data Block
P Bit ZERO = The Record starts in this Data Block
ONE = The Record does not start in this\Data Block
L Bit ZERO = Thereis afurther MAP
! ONE = Thisisthelast MAP
1 bit This bit shall be set to ZERO
ZERO = The data of thé2Record is not compressed
CBit ONE = The data of the Record is compressed.
- When set to the'value 1 : Shall indicate that the Record is not
a Group Record.
5roup Record Count - When set-to a value in the range 2 to 255 : Shall indicate that tme
1 byte Recardis-a Group Record by specifying the number of Sub-Recorgld
constituting the Group Record.
- The value O is prohibited by this International Standard.
Page Byte Count Number of User Bytes and/or Pad Bytes of the page
16 bits
Record Byte Count Total number of bytesin the Record
32 bits

Figure 26 — Content of MAP entries

If the Pagetype rsFieror Tapc ivtat 'r\, the Pcyc Bytc Count-shat bpcufy the-ntmber-of remarntt 10 Pact By‘tca irrthe Data Fleld,
and the content of the Record Byte Count shall be ignored.

13.6.4 EDC

The Data field shall be followed by a 2-byte field containing a 16-bit EDC computed over the 8 208 bytes of the Data Field as
follows.

Each EDC character is a 16-bit word computed over 4 104 16-bit Data Words formed from the 8 208 bytes of the Data Field.
The first Data Byte constitutes the least significant part of the first Data Word, the second Data Byte constitutes its most
significant part, and so on. With these 4 104 Data Words identified by 1 < i < 4 104, the EDC word is obtained by the
following agorithm.

Set EDC, to (00)(45)

Set EDC, to EDC,_; © (Data Word);
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Shift EDC; leftwards by one bit position, with the most significant bit moved to the least significant bit position.

where: @ stands for Exclusive OR.

This agorithm yields EDC, 14, which is the 16-bit pattern recorded in byte positions 8 308 and 8 309 of the Block format.
13.6.5 Control Field 1 (CF1)

CF1lisal160-bit field. It specifies attributes of a block.

The content of CF1 shall be as shown in figure 27. When recorded on the tape, this field shall be formatted as specified by
annex F.

Number of bits Field

26 Set to ZERO

6 Format

24 Tape Mark

8 Compression

32 Object Number

16 Sequential Number of the Recerd Blocks

4 Sequential File Mark Offset

12 Sequential FileMark Number

Block-Type

1 Early Warning
Envelope Size

24 Envelope Back Link

Figure 27 — Content of Control Field 1

Thisformat i not applicable to ECC Blocks (see 14.5):

13.6.5.1 Reserved field

The reserved|bits shall be set to ZERO.

13.6.5.2 Format

Thisfield shall be set to 000110.

13.6.5.3 TageMark

Thisfield shdll be set to ZERO for al blocks prior to the first one containing a page of type Tape Mark.

For Data Blocks this fieldhshall specify in binary notation the ordinal number of the previous Data Block containing a page of
type Tape Mark.

For EOTR arnd EOD Blocks, thisfield shall be set to all ZEROs.

13.6.5.4 Compression

Thisfield shall expressin binary notation a numerical identifier of the compression agorithm, where applicable, else it shall be
set to al ZEROs (see ISO/IEC 11576) .

13.6.5.5 Object Number

This field is a count of all Records and pages of type Tape Mark on the tape, starting with 1 and incremented by 1 for each
Record and each page of type Tape Mark.

The content of this field in EOTR and EOD Blocks shall be set to all ZEROs.

13.6.5.6 Sequential Number of the Record Blocks

If a Record extends over more than one block, this field shall specify in binary notation the sequential number of these blocks,
starting with 1 and incremented by 1 for each further block.

If a Record does not extend over more than one block, this field shall be set to all ZEROs.
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13.6.5.7 Sequential File Mark Offset

Thisfield shall specify in binary notation the number of pages of type Tape Mark within a group, starting with 2 for the second
such page in that group.

13.6.5.8 Sequential File Mark Number

Thisfield is a count of the number of groups of at least two consecutive pages of type Tape Mark, which groups are separated
by at least one Data Block having no page of type Tape Mark, starting with 1 and incremented by 1 for each such group.

13.6.5.9 Block Type

Thisfield specif

Other settings afe not permitted by this International Standard.

13.6.5.10 Early
On logical tracK
EW signal has i

On Forward Trg
be generated at

13.6.5.11 Enve
Thisfield shall

13.6.5.12 Enve
This field shall

Link of al blocl
Block Offset of
13.6.6 Contro
CF2 isa128-hif

The content of

ies the type of blocks as a 3-hit pattern.
Bit pattern Type of the block
000 Filler Block
001 Data Block
011 End of Track Block
100 End of Data Block
101 ECC Block

Warning (EW)
s No. 0 to No. 50 the EW bit shall be set to ZERO. On logical track(No: 51 it shall be set to Z}
een generated. After thissignal it shall be set to ONE in all remaining’blocks of that logical track.

icks the EW signal shall be generated at least 1 650 mm from th€ EOT. On Reverse Tracks the E\
east at 1 650 mm from the BOT.

ope Size
fpeci fy the number of Entitiesin the Envelope.

ope Back Link

specify the Block Offset of the last block oftthe previous Envelope. On logical track No. O the E|
s of the first Envelope shall be set to alNONESs. The first Envelope of all other logical tracks sha
the last block of the last Envelope of the previous logical track.

Field 2 (CF2)

CF2 shall be as shown in figure 28. When recorded on the tape, this field shall be formatted ag

FRO until the

\V signal shall

nvelope Back
Il contain the

field. It specifies further attributes of a block, of the Entity and of the Envelope in which it is recqrded.

specified by

annex G.
Number of bits Field
5 Set to ZERO
5 Entity Offset
32 Bloek-OHset
24 Envelope First Object Number
5 Entity Size
1 First Block of arecord
8 Entity Number
16 Envel ope Number
24 Random Tag
1 K Bit
7 Logical Track Number
Figure 28 — Content of Control Field 2
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13.6.6.1 Entity Offset

Thisfield shall specify in binary notation the ordinal number of consecutive blocks within an Entity. This count shall start with
1 for thefirst block and be incremented by 1 for each subsequent block.

13.6.6.2 Block Offset

This field shall specify in binary notation the ordinal number of a block, starting with O for the first block, and incremented by
1 for each subsequent block recorded on the same logical track.

13.6.6.3 Envelope First Object Number
Thisfield shall specify the Object Number of the first block of the Envelope.

13.6.6.4 Entity Size
This field shat-speeify-th

13.6.6.5 Firs$t Block of arecord
This bit shall|be set to ONE if the block is the first block of a Record, elseit shall be set to ZERO.

13.6.6.6 Entjity Number
Thisfield shall specify the ordinal number of an Entity within an Envelope. The least significant four bits spegify this number.
The most sighificant four bits specify the number O for the first Envelope on logical track-No: 0. This numbg is incremented
by 1 (mod 16) for each following Envelope on the tape.
13.6.6.7 Envelope Number

This field shal specify the ordinal number of an Envelope on a logical track;-starting with 1 for the firgt Envelope and
incremented py 1 for each subsequent Envel ope.
13.6.6.8 Rarpdom Tag

| specify in binary notation a pseudo-random number T his number provides an additional check capability by
value obtained by the read-while-write process with.the pseudo-random number generated. This field shall be
ignored in inferchange.
13.6.6.9 K

Inthe first f
erroneous tr

it
r blocks of an Envelope, this bit shall be set'to ONE if any block in the preceding Envelopeis i error. Once the
k(s) of the preceding Envelope has beenyre-written, these K Bits shall be re-set to ZERO.

13.6.6.10 Lqgical Track Number

This field sh@ll specify in binary notation thel-ogical Track Number (from 0 to 51) of the logical track on which the block is
recorded.

13.6.7 CR

Thisfield shall contain the 64-bit/ CRC. The CRC is computed over the 8 208 bytes of the Data Field, EDC, the two Pad bytes,
CF1 and CF4. The algorithm for the CRC shall be as specified in annex B.

13.6.8 Postamble
Thisfield shall set to 768 ONEs.

14 Usgof blocks
141 DataBIlocks

Data Blocks shall contain User Bytes. Any byte position of the Data Field of any block not used for User Bytes and MAP
Entries shall contain a Pad Byte.

14.2  Filler Blocks
Filler Blocks shall be used only to complete an Entity (see clause 15).
The Data Field of Filler Blocks shall be set to all ZEROs.

143 End of Track Blocks (EOTR)

If after completion of the last Envelope on alogical track, more datais to be recorded on the next logical track, then at least 11
EOTR Blocks shall be recorded on the logical track after this last Envelope, and the further data is recorded on the next logical
track.
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If after completion of the last Envelope on alogical track, no more datais to be recorded on the next logical track, then at least
11 EOTR Blocks shall be recorded on each track of the logical track after this last Envelope, and the next logical track starts
with at least 11 EOD Blocks (see 14.4) .

The Data Field of an EOTR Block is not specified by this International Standard and shall be ignored in interchange.

144 End of

Data Blocks (EOD)

At least 11 EOD Blocks shall be recorded to indicate the end of the data recorded on the tape.
The Data Field of an EOD Block is not specified by this International Standard and shall be ignored in interchange.

145 ECC Blocks
The bytes of the four ECC Blocks shall be computed over the 8 208 bytes of the Data Field, the two EDC bytes, the two Pad

bytes, the first
recorded in byte
8 330.

The CF2 of EC(
The ECC Block

positions 99 to 8 326, thus the CF1 of ECC Blocks consist only of the 4-byte field in byte posi

C Blocks shall be as specified in 13.6.6.
5 shall be completed by a CRC computed as specified in 13.6.7.

Annex C specififes how the ECC bytes shall be computed.

15 Form

An Entity shall
Blocks. Blocks

Block No.
Block No.
Block No.
Block No.

After computati
EOTR and EOQ

16 Form

ht of Entities

consist of 20 blocks numbered consecutively from 1 to 20. At lgast blocks No. 1 and No. 2
No. 3to No. 16 shall be either Data Blocks or Filler Blocks.

17 shall be the ECC1 Block
18 shall be the ECC2 Block
19 shall be the ECC3 Block
PO shall be the ECC4 Block.

bn of the ECC Blocks, the Data Blocks and the EEC Blocks are recorded on the tape, the Filler Bl

Blocks are not part of Entities.

ht of Envelopes

Each Entity witlin an Envelope shall be identified by its Entity Number (13.6.6.6) related to that Envelope.

Envelopes shall
immediately aft

17 Error

When a block
successfully (sef

br the block preceding the first EOD Block. EOD Blocks shall be overwritten.

handling

s in error, it shal” be re-written on any other physical track of the same logical track until
b also 13.6.6:9):

not span logica tracks. After a write command from the host, recording shall start in a n

ords shall be
ions 8 327 to

shall be Data

pcks are not.

ew Envelope

it is written

40
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Annex A
(normative)

M easurement of light transmittance

A.1 Introduction

The foll owing-deseripti Hresthe-gene al-priAcie MeasUFHAg-equUiprent-and-measurHig-m d-te-be applied when
mesasuring the light transmlttance of the tape

For the purppse of this International Standard light transmittance is defined by convention as the relationship between the
reading obtained from the measuring equipment with the test piece inserted and the reading obtained when| no test piece is
present. Thetransmittance value is expressed as the percentage ratio of the two readings. The réquirement of a value of less
than 5 % shalll be met for the two wavelengths specified in A.2.1.

A.2 Degription of the measuring equipment
The equipment shall comprise:

— theradigtion source,

— the raii;Eon receiver,

— them ring mask,

— theoptigal path,
— themeaguring circuitry.

A.2.1 Radiation source
Two infra-regl light-emitting diodes (LED) with the followingparameters shall be used successively:

LED No. |

Wavelength gt peak emission : 750 nm £ 50 nm
Half-power bandwidth : + 50 nm
LED No. 2

Wavelength gt peak emission : 1,050 nm = 50 nm
Half-power Bandwidth : 4 50 nm

A.2.2 Radiation receiver
A flat silicon|photo diodeshall be used. It shall be operated in the short-circuit mode.

A.2.3 Megsuringmask

The measuri rLg mask shall have a thickness of 2 mm and a circular aperture of diameter d such that the areai$ 80 % to 100 %
of the active &

ron CF fhcn nhr\fn rhnrlo

The surface of the mask shall be mat black.
The test piece shall be held firmly against the mask to cover the aperture and to ensure that no ambient light leaks past.

A.2.4 Optical path (figure A.1)

The optical path shall be perpendicular to the mask. The distance L from the emitting surface of the LED to the mask shall be
d

- 2 tano

where o is the angle where the relative intensity of the LED is not less than 95 % of the maximum intensity of the optical axis.
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A.25 Finish

The whole assembly shall be enclosed in amat black case.

A.2.6 Measu

ringcircuitry (figure A.2)

The components of the measuring circuitry are:

E

R
LED
Di

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

: dilicon photo diode

Rro R1
S
V

The forward cun

Di isoperating i

The output voltgge of the operational amplifier is given by
Vo = I X R where |, is the short-circuit current of Di.
The output voltage is therefore a linear function of the light intensity.

Rfg and R4 shall be low temperature-drift resistors with an accuracy of 1.%.

Thefollowing r

A.3 Measl

—operatrona-amptifer
: feedback resistors
: gain switch
- voltmeter
rent of the LED, and consequently its radiation power, can be varied by means of the power supplly E.

the short circuit mode.

Set switch Sto
With no test pi

Mount a test pi
light transmitt

Apply the methgd twice, once with-LED No. 1 and once with LED No. 2.

io applies:
Rigt 1
Ryy 20
iring method
osition 0.

e mounted, vary the supply.voltage of E until voltmeter V reads full scale (100 %).

e of magnetic tape on the'mask. Set switch S to position 1. Full deflection of the voltmeter now represents a
ce of 5 %.

42
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L1

LED

Z—»—»
—>

93-0124-A

Di

Figure A.2 — Measuring circuitry

Tape —
Silicon photo
_-¥ diode
- -7 || » __l
<:/— 20— N d Optical
e — axis
LED T~ K '
— [ ——pL | Mask
Figure A.1 — Optical arrangement
R
0 0
R 19S
L ®
Ry
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