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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
particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part-3.

In the field of |information technology, ISO and IEC have established a joint technical committee, I1$O/IEC JTC 1. Dratft
International Sfandards adopted by the joint technical committee are circulated to national bodies for vgting. Publication as an
International Sfandard requires approval by at least 75 % of the national bodies casting axote.

Attention is drdwn to the possibility that some of the elements of this International Standard may be the subject of patent rights.
ISO and IEC shall not be held responsible for identifying any or all such patent rights,

International Standard ISO/IEC 117913 was prepared by ECMA (as ECMA-278) and was adopted, under a special “fast-track
procedure”, by Joint Technical Committee ISO/IEC JTQArffprmation technologyin parallel with its approyal by national
bodies of ISO @nd IEC.

Annexes A, B,|C and D form a normative part of this International Standard. Annexes E to G are for information only.
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INTERNATIONAL STANDARD

ISO/IEC 17913:2000(E)

Information technology — 12,7 mm 128-track magnetic tape cartridge for
information interchange — Parallel serpentine format

Section 1 -

1

General

Scope

This International Standard specifies the physical and magnetic characteristics of a magnetic tape~c

tape 12,7 m
recorded si
interchange
search, and

Information
interchange

Together wi
provides for

I wide, so as to provide physical interchange of such cartridges between drives. It.also s
jnals, the recording method and the recorded format known as Parallel Serpenting
between drives by means of such cartridges. The format supports variable_length Log
the use of the algorithm for data compression specified in International Standard ISO/IEC

code(s) and the specification of the structure and labelling of the information on the interc

th a standard for volume and file structure, e.g. International Standard ISO 1001, thi
full data interchange between data processing systems.

2 Conformance

2.1 Magnetic tape cartridge

A tape cartrldge shall be in conformance with this International Standard if it meets all the mandator
herein. The|tape requirements shall be satisfied throughout the extent of the tape.

2.2 Generating system

A generatinI system shall be in conformance with this International Standard if it generates a tape acq
2.3 Redeiving system

A receiving $ystem shall be in conformance with this International Standard if it can read all tapes acc
3 Normative references

The followirf]g normative documents contain provisions which, through reference in this text, cons
Internationa] Standard. For dated\references, subsequent amendments to, or revisions of, any of
apply. However, parties to agreements based on this International Standard are encouraged to in

artridge, using a magn
pecifies the quality of t
e, thereby allowing de
ical Records, high spe
15200.

nterchange between systems also requires, at a minimum, agreement 'between the interchange parties upon

hanged cartridge.

5 International Standau

y requirements specifie

ording to 2.1.

prding to 2.1.

itute provisions of this
these publications do
estigate the possibility

applying thegl most recent editions of the normative documents indicated below. For undated references, the latest edition of t

normative d

cument referred to applies. Members of ISO and IEC maintain registers of currently valid

International Standard:

ISO 1001: 1p86Information processing — File structure and labelling of magnetic tapes for information interchange

IEC 60950:

9995afety of information technology equipment.

ISO/R 527:1966Plastics — Determination of tensile properties.

— Adaptive Lossless Data Compression algorithm (ALDC)).

ISO/IEC 646:1991Information technology — ISO 7-bit coded character set for information interchange.

ISO 683-13:1986Heat-treatable steels, alloy steels and free-cutting steels — Part 13: Wrought stainless steels.
ANSI MH10.8M-1993 Materials Handling — Unit Loads and Transport Packages — Bar Code Symbols

4 Ter

ms and definitions

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

4.1
4.2

algorithm: A set of rules for transforming the logical representation of data.
anhysteretic eraseA process of erasure utilising an alternating magnetic field of decaying level.

© ISO/IEC 2000 — All rights reserved
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4.3

4.4

4.5
4.6

4.7

4.8

4.9

4.10
4.11
4.12
4.13
4.14

4.15
4.16
4.17

4.18

4.19

4.20

4.21

4.22

4.23

4.24

4.25
4.26
4.27

4.28

4.29

average signal amplitudeThe average peak-to-peak value of the signal output measured over a minimum
of 25,4 mm, exclusive of missing pulses.

azimuth: The angle, in minutes of arc, of the mean flux transition line of a track from a line normal to the
tape Reference Edge.

back surface:The surface of the tape opposite the recording surface.

beginning of partition (BOP): The point along the length of the tape where recording in any partition
begins.
beginning of tape (BOT): The point along the length of the magnetic tape, indicated by the start of

record
cartrid

ed information.

eader block at the

BOT €
cyclic
endo
error-
error-
File M
flux tr

ge. A_container hnlrling a Qinglp cuplnly reel of mngnnfir- fnpp with-an attached

nd.

redundancy check (CRC) characterA four-byte character used for error detection
tape (EOT):The point on a track farthest from BOT up to which recording-is allow
correcting code (ECC): An algorithm yielding bytes used for error deteetion and co
etecting code (EDC):An algorithm yielding bytes used for error detection.

ark: A recorded element requested by a host that marks the efad of a host data fil¢
Ansition position: The point on the magnetic tape that exhibits' the maximum free-

norma|l to the tape surface.

flux tr

hnsition spacing: The distance along a track between suiccessive flux transitions.

ed.
rrection.

P Or aggregate.
space flux density

half-wjrap: A track group recorded in the physical forward,or physical reverse direction.

logicall block: User data or a File Mark that is received‘as input by the system or that is $ent as output from
the system.

logica)l forward: The direction of tape motion that results in finding an ascending ordgr of device block
identiflers.

logica| reverse:The direction of tape mgtion that results in finding a descending ordgr of device block
identiflers.

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

mark
to the

Maste

fach count: The value.of-the tach counter that exists at the starting point of an In
first device block of aimark.

r Standard Reference TapeA tape selected as the standard for Reference Field,

resolution, and broad-band signal-to-noise ratio.

Note - A

physi
flux tra

Master Stahdard Reference Tape has been established at Imation Corporation.

al recording density:The number of recorded flux transitions per unit length of tr
nsitions per millimetre (ftpmm).

erblock Gap prior

signal amplitude,

ack expressed in

pre-r

cord condition: The condition of the magnetic tape in preparation for data recor

ing that has been

anhysteretically erased and subsequently servo written.
recorded elementA File Mark or a logical block.
Reference FieldThe Typical Field of the Master Standard Reference Tape.

resync character:A control character identifying format resynchronisation points in a track. It is intended
that read-back circuits be capable of resynchronising operations when such characters are sensed.

SDM set: The group of SDM marks delineated by the beginning and end SDM marks, containing any
number of included middle SDM marks including zero middle SDM marks.

Secondary Standard Reference Tape (SSRTA 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 the Imation Corporation, 1 Imation Place, Oakdale, MN 55128-
3414 under Part Number 84-9802-4185-9. In principle such tapes will be available for a period of 10 years from the publication of

© ISO/IEC 2000 — All rights reserved
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this International Standard. However, by agreement between ECMA and Imation Corporation, this period may be shortened c
extended to take account of demands for such SSRTs.

Itis intended that these SSRTs be used for calibrating tertiary reference tapes for use in routine calibration.

4.30

precise locations for recording data.

4.31

servo track: A pre-recorded non-data track that is used by the drive to locate the data recording head a

Standard Reference Amplitude (SRA):The average signal amplitude from the Master Standard

Reference Tape when it is recorded with the Test Recording Current at 2 550 ftpmm. Traceability to the
Standard Reference Amplitude is provided by the calibration factors supplied with each Secondan
Standard Reference Tape.

4.32

Standard Reference Current (}): The current that produces the Reference Field.

433 Teg
15
trad

trad

4.34
4.35
4.36

4.37 Tygd
sign
den
Wi
seq

4.38

5
51 Req
The followin

A meaq
specifie
from 1,

In each
bits sha
data, ar

Letters
The set

Numbe
to the |6

5.2 Din

trailer: Data appended to a data entity to provide identification and checking.

te equalisation: An algorithm that linearly transformscan input binary sequence

Conventions and notations

t Recording Current (y, ): A current whose value is 1,5 times the Standard Réfe
K |, ).
k: A longitudinal area on the tape along which a series of magnetic signals can be
k group: The set of tracks recorded simultaneously.

ical Field: The minimum recording field which, when applied to& magnetic tape, v
al amplitude equal to 85 % of the maximum average signal amplitude at 2
Sity.

ience.

resentation of numbers
[ conventions and notations apply in this laternational Standard, unless otherwise stated.

ured value is rounded off to the least-significant digit of the corresponding specified
d value of 1,26 with a positive toleranee +0,01, and a negative tolerance -0,02 allows a
P35 to 1,275.

block and in each field the, bytes shall be arranged with Byte 0, the most significant, fir
Il be arranged with Bit 0, thesmost significant, first and Bit 7, the least significant bit, last. T
d to the input and output of the error-detecting and error-correcting codes, and to the cycl

and digits in parentheses represent numbers in hexadecimal notation.
ling of bits is denoted by ZERO or ONE.

rence Curgent (1

recorded.

ill cause an average
50 ftpmm recording

into another binary

value. It implies that a
ange of measured valu

5t. Within each byte the
his order applies to the
¢ redundancy characte

s in binary{natation and bit patterns are represented by strings of digits 0 and 1 shown with the most significant b

ft.

ensions

The dimens

ons’in figures 1 to 3 are nominal dimensions. Unless otherwise stated, the dimensiong

in figures 4 to 21 are

millimetres with a tolerance of £ 50 mm.

5.3

Names

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

5.4

BOP
BOT
BOW
BVCR
CRC
DBM
ECC
EDC

Acronyms

Beginning of Partition

Beginning of Tape

Beginning of half-Wrap mark
Beginning of Volume Control Region
Cyclic Redundancy Check character
Device Block Map

Error-Correcting Code
Error-Detecting Code

© ISO/IEC 2000 — All rights reserved
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EEIU ECC encoded interleave unit

ELEOP Early Logical End of Partition

EOD End of Data mark

EOP End of Partition

EOT End of Tape

EOV End of Volume

EOW End of half-Wrap mark

EVCR End of Volume Control Region

FID Format Identification

IBG Interblock Gap

LEOP Logical End of Partition

LP1 Logical Point 1

LP2 Cogical Point Z

LP3 Logical Point 3

MIE Minimum Interleave Element

MIU Minimum Interleave Unit

MSRT Master Standard Reference Tape
RLL Run Length Limited

SAQ Servo Acquisition Region

SARS Statistical Analysis and Reporting
SDM Servo Demark

SECC Short Error Correction Code

SRA Standard Reference Amplitude

SSRT Secondary Standard Reference Tape
VCR Volume Control Region

6 Envirpnment 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.

6.1 Cartriflge and tape testing environment.
Unless otherwise stated, tests and measurements made on the cartridge and tape to check the requirements of this Internation
Standard shalllbe carried out under the following conditions:
— temperature: 23°@2°C

— relative hymidity: 40 % to 60-%

— conditioning before testing: 24 h mip.

6.2 Cartriglge operating environment
Cartridges used for data interchahge shall be capable of operating under the following conditions:

— temperature: 16°Cto 32°C
— relative hymidity: 20 % to 80 %
— wet bulb t¢mperature: 26 °C max.

Note - Localised|tape(temperatures in excess of 48 °C may cause tape damage.

If during storgge.and/or transportation a cartridge has been exposed to conditions outside the abgve values, it shall be
conditioned before use by exposure to the operating environment for a time equal to, or greater than, the time away from the
operating environment up to a maximum of 24 h. There shall be no deposit of moisture on or in the cartridge.

6.3 Cartridge storage environment
Cartridges shall be stored under the following conditions:

— temperature: 5°Cto32°C
— relative humidity: 5% to 80 %
— wet bulb temperature: 26 °C max.

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

4 © ISO/IEC 2000 — All rights reserved
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6.4 Safety
6.4.1 Safeness

The cartridge and its components shall not constitute any safety or health hazard when used in the intended manner, or throl
any foreseeable misuse in an information processing system.

6.4.2 Flammability

The cartridge and its components shall be made from materials which, if ignited from a match flame, and when so ignited d
not continue to burn in a still carbon dioxide atmosphere.

6.5  Transportation

This International Standard does not specify parameters for the environment in which cartridges should be transporte
Annex E gives same recommendations for transportation

Section 2 | Requirements for the unrecorded tape

7 Meg¢hanical and electrical requirements
7.1 Mafterial

The tape shpll consist of a base material (oriented polyethylene terephthalate film or its equivalent) cpated on one surface w
a strong yet{flexible layer of ferromagnetic material dispersed in a suitable bindef- The other surface ¢f the tape may be coat
to enhance g¢lectrical conduction, tape handling and mechanical properties.

7.2 Tape length

The length qf the tape shall be 320 m+5 m.

7.3 Width

The width of the tape shall be 12,650 mm + 0,025 mm.
The width shall be measured across the tape from edge to edge when the tape is under a tension of Igss than 0,28 N.

7.4 Total thickness
The total thickness of the magnetic tape at any point-shall bepi#,8 1,0pum.

7.5 Bage material thickness
The thickness of the base material shall be QP+ 0,7 um.

7.6 Disgontinuity
There shall be no discontinuities in the tape such as those produced by tape splicing or perforations.

7.7 Longitudinal curvatufe

The longitudlinal curvature_is-measured as the departure of the Reference Edge of the tape from|a straight line along t
longitudinal dimension ofthe tape in the plane of the tape surface.

7.7.1 Reduirement
The radius qf curvature of the edge of the tape shall be greater than 33,75 m.

7.7.2 Progedure

Allow a 1 m length of tape to unroll and measure its natural curvature on a flat, smooth surface. Measure the deviation from a
m chord. The deviation shall not be greater than 3,0 mm within a span of 900 mm. This corresponds to the minimum radius «
curvature of 33,75 m when measured over an arc of circle.

7.8 Out-of-Plane distortions

Out-of-plane distortions are local deformations which cause portions of the tape to deviate from the plane of the surface of tf
tape. Out-of-plane distortions are most readily observed when the tape is lying on a flat surface under no tension.

There shall be no visual evidence of out-of-plane distortion when the tape is subjected to a uniform tension of 0,4 N.

© ISO/IEC 2000 — All rights reserved 5
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7.9 Cupping

Cupping is the

departure across the width of the tape (transverse to motion) from a flat surface.

7.9.1 Requirement
There shall be no cupping toward the recording surface of the tape. Cupping away from the recording surface shall be 0,4 mm

max.

7.9.2 Procedure
i. Cut a tape sample at least 1,0 m in length.

ii. Condition the sample by hanging it so that the coated surface is freely exposed to the test environment for a minimum

of 3 h.

iii. From th

iv. Install
weight
the roll

V. Place
micros
micros

Vi. While positioning the tape laterally under the microscope, use the focusing adjustment to find t
departlire of the tape surface from the reference edge height. Note‘the’ vertical height and dg
betwegn the first reference of step v and the departed surface height.

vii. Move the tape under the microscope to view the other referénce edge. Adjust the microscoy
focused vertical scope position.

Viii. Calculz
No indi

7.10 Coeff

The dynamic f
surface and th

7.10.1 Requi
The coefficient

7.10.2 Proce

I Wrap §
with thg

ii. Wrap 8
iii. Exert o
iv. Attach

V. Drive t

e centre portion of the tape, cut a sample 0,5 m + 0,1 m in length.

he tape sample on a fixture that uses a clamping bar to hold one end of the sample g
to pull the other end of the tape sample across a roller. There shall be a minimum distand
er and the clam.

he fixture on a 40X microscope stage so that the centre of the fixture iS under the m
cope to focus on the first edge of the tape, and record the vertical positioning of the foct
cope focusing adjustment shall be known to 1 pm.

te cupping as the average of the height departures from the two reference edges determ
vidual measurement shall exceed the allowed maximum.

cient of dynamic friction

Fiction between the recording surface and the back surface is the resistance to motion
e back surface of the tape.

ements
of dynamic friction between the-magnetic surface and the back surface shall be greater th

ure

first piece of tape around a cylinder of diameter 25,4 mm and wrap it with a total wrap an
b back surface outwards.

second test piece, with the magnetic surface inwards, around the first test piece with a to

h one end ofthe outer test piece a forc&pf 0,64 N.

the otherend to a force gauge mounted on a linear slide.

nd a 3,5 g tensioning
e of 200 mm between

icroscope. Adjust the
sing adjustment. The

e point of maximum
termine the difference

e focus and note the

ned in steps vi and vii.

between the recording

an 0,28.

jle of more than 90 °

al wrap angle of 90 °.

hedslide at a speed of 1 mm/s, measure the fesaequired.

vi. Calculate the coefficient of dynamic frictionfrom the equation

1 sz
=—xInl —
"y (Fl

whereg is the value of the wrap angle in radians.
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7.11 Coating adhesion
The force required to peel any part of the coating from the tape base material shall not be less than 0,44 N.
Procedure

i. Take a test piece of the tape approximately 380 mm long and scribe a line through the recording coating across tt
width of the tape 125 mm from one end.

ii. Using a double-sided pressure sensitive tape, attach the full width of the test piece to a smooth metal plate, with th
magnetic coating (recording surface) facing the plate, as shown in figure 1.

iii. Fold the test piece over 180 °, adjacent to, and parallel with, the scribed line. Attach the metal plate and the free en
of the test piece to the jaws of a universal testing machine and set the speed of the jaw separation to 254 mm per mir

iV. Not - thC fUIbC Q.t V\Ih;\.lh Glly P(}llt Uf thC \Juatilly f;lot QC'JQ.I ﬂtCD fIUIII thC baoc IllﬂtCI;a:. :f th;o iS IeSS tha.n 0,44 N, th‘

tapg has failed the test. If the test piece peels away from the double-sided pressure sehsitive tape before the for
exceeds 0,44 N, an alternative type of double-sided pressure sensitive tape shall be used;

V. Regeat i to iv for the back coating, if any.

Recording surface Scribed line

-\ }
/

+— 125 mm ——P Pressure-sensitive tape

Figure 1 - Measurement of the coating adhesion

7.12 Layer-to-layer adhesion

Layer-to-layer adhesion refers to the tendency of a layer, when held in close proximity to the adjacentjlayer, to bond itself to a
adjacent laygr so that free and smooth separation of the layers is difficult.

7.12.1 Requirements
There shall be no evidence of delamination or other damage to the coatings.

7.12.2 Profedure

I. Fasten one end«ofa 914 mm length of tape, magnetic coating inwards, to a horizontally [mounted stainless ste
cylinder with a few cold-flow adhesive material.

ii. The dimensions of the cylinder shall be:

- diameéter: 12,7 mm
- |er\afh' 102 mm

iii. Attach a mass of 1 000 g to the opposite end of the tape.
iv. Attach, 25,4 mm above the mass, a narrow strip of double-sided adhesive tape to the magnetic coating.

V. Slowly rotate the cylinder, so that the tape winds uniformly around it into a compact and even roll. The double-sidec
tape secures the end and prevents unwinding when the mass is removed.

Vi. The cylinder with the tape shall then be exposed to the following temperature and humidity cycle:
Time Temperature RH

16 hto 18 h 54 °C 85 %
4 h 54 °C 10 % or less
1hto2h 21°C 45 %

© ISO/IEC 2000 — All rights reserved 7
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Vii. Open the end of the roll and remove the double-sided adhesive tape.

viii. Release the free end of the tape.

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

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

Xi. The tape shall show no coating delamination, except for the 51 mm of tape nearest to the cylinder.
102 —

/ 1277

914

S e
/T//

strip

o'

1000 g

Figure 2 - Measurement of layer-to-layer adhesion

7.13 Electrjcal resistance
7.13.1 Requitement
The electrical fesistance of ahy-.Square area of the magnetic coating shall

— be greaterfthan 1 x£@
— not exceedl 10 x .6

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

— not exceed 100 X HX)

7.13.2 Procedure

Condition a test piece of tape in the test environment for 24 h. Position the test piece over two 24-carat gold-plated, semi-
circular electrodes having a radius 25,4 mm and a finish of at least N4, so that the recording surface is in contact with each
electrode. These electrodes shall be placed parallel to the ground and parallel to each other at aldistiZitenm between

their centres. Apply a forcé of 1,62 N + 0,41 N to each end of the test piece. Apply a d.c. voltage of 500 V £ 10 V across the
electrodes and measure the resulting current flow. From this value, determine the electrical resistance.

Repeat for a total of 5 positions along the test piece and average the 5 resistance readings. For back-coated tape repeat tt
procedure with the back surface in contact with the electrodes.

8 © ISO/IEC 2000 — All rights reserved
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When moun
under test.

Note - Particy

7.14  Abr

Tape abrasi
wear pattern

7.15  Frid

Friction is th
surface whe

7.15.1 Red
The force rdg

ISO/IEC 17913:2000(E)

A
\ 4

N

Figure 3 - Measurement of electrical resistance

ting the test piece, make sure that no conducting paths exist between the.electrodes exct

lar attention should be given to keeping the surfaces clean.

asivity

vity is the tendency of the tape to wear the tape transport. When measured according to
on the wear bar shall not excee@ 35
tion characteristics after stress

e force required to move the tape recording surfaces near the leader block end and near
N measured after stress.

uirements

quired to move the tape at the leader block end shall not exceed 1,50 N. The maximum
t exceed the smaller of 6,0 N or ten times the value measured at the leader block end.

Cedure
d a sample of tape on a 50 mmdiameter spool hub to an outside diameter of 99 mm. The

e at 50 °C, 10 % to 20.% relative humidity for 48 h;

eat steps ii and.iiifive times for a total of 240 h at 50 °C;

imatise thedtape for 48 h at 30,5 °C, 85 % relative humidity. At that environment measu
the recording surface over 90 ° of a polished ferrite rod of 25,4 mm diameter made of t
X Al

bpt that through the cos

annex A, the depth of

the hub end over a fer

force required at the h

wind tension shall be 1,

matise at 23 °C for 2 h. Then reapply the wind tension to 1,4 N by unwinding and rewinding tape;

re the force required to
ne material specified in

thévsample over the rod at 1,0 mm/s while exerting a force of 0,64 N at the other end. T

hke force measuremen

end shall no
7.15.2 Pro
i Win
N;
ii. Sto
iii. Accl
iv. Rep
V. Acc
pull
anng
Vi. Pull
with

the tape sample near the outer diameter end and near the hub.

Note - The rod shall have been polished to a roughness value N2 (ISO 1302) or smoother.

7.16 Sur

face roughness

The surface roughness of the magnetic coating is the root mean square (RMS) of the surface topography.

7.16.1 Requirement

The surface

roughness shall be between 4 nm and 7 nm.

7.16.2 Procedure
Use a WYKO 3D Profiler with a 512 by 512 pixel array detector and 20X magnification, or equivalent. Take the average of a

least three s

amples.
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7.17 Inhibitor tape

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

8 Magnetic recording characteristics
The magnetic recording 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 tape calibrate
to the Master Standard Reference Tape and the tape under test (read-while-write, or on equipment without read-while-write
capability, on the first forward-read-pass) on the same equipment.

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

— Tape condition: anhysteretically erased

— Tape spegd: 2,00 m/s £ 0,05 m/s

— Read track: within the written track

— Azimuth alignment: 6 ' max. between the mean write transitions and the read gap
— Write gap [ength: 0,9um=0,1 um

— Write headl saturation density: 8 000+&300 G

— Tape tensjon: 1,4M0,2N

— Recordingd current: Test Recording Current)(l

— Physical récording densities: f 4 2 550 ftpmm
4f = 10 200 ftpmm

The method of|recording shall be as defined in clause 11.
8.1 Typical Field
The Typical Fi¢ld shall be between 90 % and 110 % of the Reference Field.

Traceability to|the Reference Field is provided by-the calibration factors supplied with each Secondafy Standard Reference
Tape.

8.2 Signal amplitude
The Average Signal Amplitude at the physical recording density of 2 550 ftpmm shall be between 75 % gnd 125 % of the SRA.
Traceability to the SRA is providedby the calibration factors supplied with each Secondary Standard Reference Tape.

8.3 Resoljtion

The ratio of the average signal amplitude at the physical recording density of 2 550 ftpmm to that at the physical recording
density of 4 00p ftpmm shall"be between 80 % and 120 % of the same ratio for the Master Standard Refgrence Tape.

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

Secondary Stgndard-Reference Tape.
8.4 Bran

The BBSNR is the ratio of average signal power to average integrated broad band (floor) noise power.

8.4.1 Requirement
The BBSNR of the tape shall not be lower than that of the Master Standard Reference Tape by more than 2,8 dB.

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

The noise level of the measuring system shall be well below the noise level of the tape under test.

8.4.2 Procedure
i. Record a signal on the track at 2 550 ftpmm;

ii. Measure the signal power, averaging a minimum of 100 samples over 50 m of tape;

10 © ISO/IEC 2000 — All rights reserved
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iii. Measure the noise power of the written signal over a 300 kHz to 1 500 kHz bandwidth;

iv. Calculate the BBSNR as the average signal power divided by the integrated noise power, converted to dB using tf
equation BBSNR = 16 log; (S/N).

9 Tape quality

The quality of the tape (including the effects of exposure to storage and shipping environments) shall be defined by the testi
requirements given in the following paragraphs. The following conditions shall apply to all quality testing requirements:

— Tape condition: pre-record condition

— Tape speed: 2,00 m#s0,05 m/s

—  Write-trpckwidthT SSITT T

— Read-trpck: 3mm

— Azimutlp alignment: 6 ' max. between the mean write transitions and the read gap
— Write-gap length: 0,9m+0,1um

— Write h¢ad saturation density: 8 000#&300 G

— Tape tension: 14N£0,2N

— Record|ng current: Test Recording Curren Jl

— Record|ng density: 2 550 ftpmm

9.1 Misking pulse

A missing pplse is a loss of read signal amplitude detected after writing at the physical recording depsity of 2 550 ftpmm. £
missing pulge shall exist when the base-to-peak read signal-amplitude is 25 % or less of half of the [average signal amplitu
(peak-to-pedk) for the preceding 25,4 mm of tape.

9.1.1 Reduirement

The averagg missing pulse rate shall be less than-one missing pulse for ed6f fiux transitions recordgd. In addition, no
single track phall have a mean missing pulse separation less thari @5lux transitions recorded.

9.1.2 Prog¢edure

i. While reading the signal of singlé.tracks, observe and count all missing pulses. When a migsing pulse is detected,
secqnd missing pulse shall not be counted until 48 consecutive missing pulse-free flux transitipns are read. If a missir
pulsg persists for a distanee of 0,7 mm, another missing pulse shall be counted.

ii. Calculate the missing(pulse rate by dividing the number of missing pulses counted by the total number of flux
transitions recorded ‘on the tape.

iii. Calcplate the mean missing pulse separation for each individual track by dividing the number of flux transitions
recorded on atrack by the number of missing pulses on the same track.

iv. The [average missing pulse rate shall be the total number of flux transitions recorded on tape fivided by the number
misgingpulses counted.

9.2 Coincident missing pulse

A coincident missing pulse is a simultaneous missing pulse condition on five or more tracks of a sixteen-track group. £
coincident missing pulse shall be counted as a single event regardless of length. There are eight sixteen-track groups in
format, as shown in table 2. (See 13.5.)

9.2.1 Requirement
No cartridge shall have more than 10 coincident missing pulses. No coincident missing pulse shall be longer than 25 mm.

9.2.2 Procedure
i. While reading the signals of a sixteen-track group, observe and count all coincident missing pulses.

. Measure the length of each coincident missing pulse from the start of the earliest event to the completion of the las
event.

© ISO/IEC 2000 — All rights reserved 11
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9.3

Missing pulse density

Missing pulse density is the number of tracks within a sixteen-track group that contain missing pulses in a given section of
tape. A section of tape for a 16-track group for this requirement shall be a tape length of 0,7 mm.

9.3.1
There shall be

Requirement

no events as defined in the following procedure for a cartridge.

9.3.2 Procedure

While reading the signals of a 16-track group, observe for the occurrence of a missing pulse longer than 0,16 mm and

start counting the tracks of the 16-track group that have missing pulses during the subsequent 8 sections;

event s

hallbhe h:\ling 5 ormore errortracks inthe first 2 cnr\tinne, orl13 ormaore errortracks inth

Count the number of tracks that have missing pulses over the first 2 sections and also over the first 8 sections. An

8 sections.

9.4 Tape
This Internatio

Hurability

described in apnex G.

10 Gene
The tape cartri

a case,
areel for t
a locking 1
a magneti
a write-inh
aleaderb
a latching

Dimensional c
cartridge. Whe
enclosed draw

implementation.

Where they ar
trihedral (see f
another surfac

Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 8a
Figure 9

Section 3 - Mechanical specifications of the tape cartridge

ral
fge shall consist of the following elements

he magnetic tape,

nechanism for the reel,

C tape wound on the hub of the reel,
ibit mechanism,

ock,

Imechanism for the leader block.

naracteristics are specified for those patameters deemed mandatory for interchange an
re there is freedom of design, only thefunctional characteristics of the elements describe
ings a typical implementation is<represented in third angle projection. Figures 4 t

e purely descriptive, the dimensions refer to three reference surfaces; A, B, and C whi
gure 4). Where the dimensions are related to the position of the cartridge in the drive, th
b of the cartridge.

shows a general.view of the whole cartridge.
shows the top'side of the case.

shows the'front side of the case.

showsthe rear side of the case.

shows the bottom side of the case.

shiows an enlarged partial view of figure 8.
shows the side of the case.

hal Standard does not specify parameters for assessing tape durability. However,l a’recommended procedure

d compatible use of th
d are indicated. In the
b 21 show a typical

ch form a geometrical
ey may be referred to

Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19

12

Di IUWS Aair i IiCll gcu' Cl UDD'DCbt;UI I Uf icau'cl IU:UL,;\ UpPTI I;I Y.

shows an enlarged view of a location notch.

shows a detail view of the opening in the case.

shows an enlarged partial cross-section of the cartridge in the non-operating position.
shows an enlarged view of the cartridge button.

shows the same cross-section as figure 15 but of a cartridge in the operating position.
shows schematically the teeth of the toothed rim.

shows two views of the leader block.

shows the attachment of the tape to the leader block.

shows the leader block inserted into the case.
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Overall dimensions (figures 5 and 7)

The overall dimensions of the cartridge shall be
l; = 125,00 mmt 0,32 mm

I, =109,00 mmt 0,32 mm

l3=24,50m

The corners

+0,50 mm
m
-0,32 mm

of the case shall be rounded off as specified by

ry=3,00m
r,=4,00 mn
r;= 3,00 mr

10.2  Wri

The write-in
which writin

The flat surf
shall be spe

l,=11,80 m

|5 = 15,60 m

HeXs
N Mmax.

N min.

te-inhibit mechanism (figures 5 and 6)

nibit mechanism shall have a flat surface identified by a visual mark, such as a white spo
) is inhibited.

hce shall be accessible through a window in the front side of thease. The location and ¢
cified by

mt 0,25 mm

mt 0,25 mm

lg = 7,40 mn: 0,25 mm

I, =12,00 m
In the write-
lg=2,55m
from the fr
In the write-
The force re
2Nto9N

when applie

i

mt 0,25 mm

nhibit position the flat surface of the write=inhibit mechanism shall be behind this window ¢
min.

t side of the case.

bnable position this surface'shall be within 0,25 mm of the front side of the case.

quired for the operatian of the write-inhibit mechanism shall be in the range

d tangentially to the surface of the case.

This Intern
be a rotat
integrity of t

ional Standard does not prescribe the actual implementation of the write-inhibit mechan

a%e or aslidable element. The implementation may require a larger or additional window

e case.against potential contaminants.

10.3 Lad

, When in the position i

imensions of the windc

1t a distance

sm. For example, it ce
but shall not impair th

elareas of the rear side (figures 5 and 7)

On the rear side of the case there shall be two label areas, provided to hold labels

The label area shall be specified by

lg = 7,00 mm+ 0,25 mm

+0,30 mm

l,0= 80,00 mm

-0,16 mm

l11=12,30 mmt 0,25 mm

l15=0,50 mm= 0,25 mm

l-,=17,55 mmt 0,13 mm
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l;5=2,41 mm+ 0,13 mm

l;3=21,97 mmt 0,25 mm

ry, = 1,00 mm max.

A label bearing a letter J and its associated bar code, and complying with the requirements of annex B, shall be affixed in the
area having dimensidr; andly;.

10.4 Label

area on the top side (figure 5)

On the top side of the case there shall have two label areas, recessed by 0450, 25mm.

The first label area shall be specified lyl,oand in addition by

l13=31,00 mn

l14= 75,00 mm

t+ 0,25 mm

0,30 mm

0,16 mm

The second label area shall be specifieddy; o and in addition by

l70=11,43 mn]
l79=2,50 mm4

10.5 Case

The case shall
be specified by

l15=4,70 mmH
l16= 14,90 mm
l17=7,50 mmH
l1g=87,10 mm]
l19=4,00 mm3
rg = 4,00 mm=
a=50°+t1°

Moreover, figu
figure 5.

lg1=3,9 mmz

t+ 0,13 mm
0,25 mm

opening (figures 5, 6 and 10)
have an opening for the tape into which the leader bleck.can be inserted (see also figure

0,25 mm
0,32 mm
0,25 mm
0,25 mm
0,25 mm

0,25 mm

e 10 shows at a‘larger scale the details of the configuration of the case opening as seen

D,5 mm

0,5 mm

lgo= 16,9 mm

19). This opening shal

ht the right-hand side o

-0,4 mm

lg3=3,0 mm= 0,5 mm

lg4=11,6 mm+ 0,5 mm

@ =1°0'+30"

@y =20°+2°

10.6  Locating notches (figures 8, 9 and 11)

There shall be two locating notches open towards the bottom side. These location notches shall be specified by
l59=106,00 mmt 0,25 mm

14
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l,4=5,00 mm+ 0,25 mm

l55,=7,00 mm* 0,25 mm

l,3= 104,00

mmt 0,25 mm

l,4=2,50 mm+ 0,25 mm

p=1°30'£30"'
y=2°0'+30"

10.7 Locating areas (figure 8)

The bottom
within 0,25 1

Areas g and
l,5= 108,50
l,g=3,50m
l,»= 105,50
Area g shall
l,g= 31,25 1]
l,g= 54,501

10.8 Insi

Figures 8 ar
as follows (s

l30=3,30m
l3;=18,40 1
re=1,50 mr
r,=1,50 mr
The oblique
A =40°0"4
10.9 Oth
The externa

l3,=113,2 1

oot i - . o

nm.

& shall have a diameter of 10,00 mi0,25 mm. The position of their centre shall be specifi
mmt 0,25 mm

M+ 0,25 mm

mmt 0,25 mm

have a diameter of 14,00 mn0,25 mm. The position of its centre)Shall be specified by
hmt= 0,25 mm

mt 0,25 mm

de configuration of the case around the case opening (figures 8 and 12)

d 12 show the inside configuration of the case around the opening of the case. This con
ee also 10.10)

nt 0,25 mm

hmt 0,25 mm

0,25 mm

0,25 mm

edge of the case shall be tangential to the arc of a circle defingdibgn angle
30"

er exterpal dimensions of the case (figure 9)
form efthe case shall be further specified by

NE’0,3 mm

e horizontal plane

ed by

iguration shall be defin

l33=26,00 mmt 0,25 mm

rg = 145,50 mmt 0,25 mm

rg= 145,50 mmt 0,25 mm

6=30°0'+30"
10.10 Central window (figure 8)
The bottom side of the case shall have a central window. The location of its centre shall be spedifigahlioly

l34=61,00 mmt 0,25 mm
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Its diameter shall be

+2,00 mm
d; =43,50 mm
-0,25 mm

The angle with its apex at the centre of this window and formed by the two lines tangential to the parts shown in figure 8 in

cross-section shall be

6=16°0'+30"

10.11 Stacking ribs (figures 7 and 8)

The bottom side of the case shall have two parallel stacking ribs. Their dimensions shall be

I35=5,00 mmHy0,25 mm

l36=1,00 mmHy 0,16 mm

I37="74,50 mmt 0,25 mm

Their location $hall be

l3g=31,00 mm 0,25 mm

l39=7,50 mm4y 0,32 mm

l40= 79,50 mm 0,25 mm

10.12 Recesgsed area (figure 8a)

The bottom of the case shall have a recessed area whose dimensions shall be

0,10 mm
ls5=0,45 mm
0,05 mm

lg7=5,00 mmH0,13 mm
lgg= 16,50 mm- 0,25 mm
lgg=61,55 mm + 0,20 mm
45 =2,0° max
r1g= 0,25 mm max.

ry7=0,10 mm max.

Its location shdll be defined dy,,.
10.13 Flexihility of theCase

The flexibility pf thetep and bottom sides of the case (see figure 4) is the amount of deflection obs

submitted to a perpendicular forée

10.13.1 Requirerrents

The amount of deflectiod shall meet the following requirements
Deflection of the top side

d<0,38 + 0,054~

Deflection of the bottom side

d<0,38 + 0,040

where

dis the measured deflection in millimetres, and
45N<F<54,0N

erved when they are
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10.13.2 Procedure

The flexibility of the case shall be measured in a universal testing machine operating in the compression mode. A suitable lo:
cell shall be used for the test. Apply a single point load with a radius of 1Gtfinmm on the bottom and subsequently on the
top of the cartridge at the points shown in figure 6 and figure 8, and specified by

lg5= 86,9 mm nominal
lge = 54,5 mm nominal

10.14 Tape reel (figures 13 to 15)

Figures 13 to 15 show the tape reel mounted within the case. Figure 13 specifies the different dimensions of the reel when t
cartridge is in hand, figure 15 when it is within the drive. For the sake of clarity of the drawing the stacking ribs are not shown
in figures 13

(N =
allu Lo.

10.14.1 Lodgking mechanism (figures 13 and 14)

This International Standard does not specify the actual implementation of the locking mechahism. |However functionally i
shall satisfy [the following requirements in the locked position:

— the angplar resolution shall not be greater th&n 6

— the reel shall not rotate by more than 1@vhen a torque not greater than 0,321Nis applied in the gdirection that will
cause the tape to unwind.

The button ¢f the locking mechanism shall be made of nylon 6/6 with22286 melybdenum disulphide. Its dimensions shall
be

d,=2,0 mm 0,5 mm
dg= 10,0 mnpt 0,2 mm
p =15°+2p
10.14.2 Axis of rotation of the reel

The axis of fjotation of the reel shall be perpendicularto plane P (see figure 15 and 10.14.7) and shall pass through the centre
the central indows as specified by andl,. (See figure 8.)

10.14.3 Mefallic insert (figures 13 and 15)

The reel shgll have a metallic insert made-of-stainless steel (ISO 683/XIll, type 3 or 7). It shall withstarld a pull out force of 30(
N min. Its d|mensions shall be

+0,20 mm
d, = 35,00 nim
-1,20 mm

d;=11,15 njmt 0,05 mm
e; = 1,51 mm+ 0,10mm

Its central opening/(diametelg) shall be concentric with the axis of rotation of the reel within 0,15 mm.

The metallicTnsert shall be parallel 10 plane P within 0,15 mm.

10.14.4 Toothed rim (figure 16)
The reel shall have a toothed rim accessible through the central window, and having the dimensions

+0,50 mm
d, =36,00 mm
-0,00 mm

ds=41,00 mmt 0,25 mm

y =11°3'+5'

© ISO/IEC 2000 — All rights reserved 17
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10.14.5 Hub of the reel (figure 13)
The hub of the reel shall have a diameter

+0,0 mm
dg =50,0 mm

-0,2 mm
Further dimensions of the hub shall be
41 = 13,05 mmt 0,20
when measured at the hub surface, and

r1o=0,08 mm max.

The hub shall rlneet the following requirements
— the straightness of the hub surface shall be within 0,04 mm,
— the perpendicularity to the plane P through the pitch line of the teeth of the rim (see 10.44.7) shall bg within 0,07 mm,

— the ratio of the difference in the diametekgof any two sections (perpendicular to the ‘axis) to the distgnce between these
sections shall not exceed 0,003 8,

— the rate offlchange across the width of the hub surface shall not exceed 0,025'mm per mm,

— the total riinout of the hub related to the cylinder perpendicular to the circular pitch line (see 10.14}7) of the teeth of the
toothed rirp shall not exceed 0,2 mm total indicator reading.

10.14.6 Relatiye positions
10.14.6.1 With the cartridge held in the hand (figure 13)
— the distange of the tip of the button of the locking mechanisim'to Reference Surface C shall be

+1,40 mm
l4o=1,90 mm
-0j90 mm

— the distan¢e from the bottom surface of the metallic insert to Reference Surface C shall be

+1,0 mm
l43=0,4 mm
-0[5 mm
10.14.6.2 Whether the cartridge is in the hand or in the drive (figures 13 and 15)

— the distange from the bottom surface of the metallic insert to plane P shall be
l44= 2,27 mmHy0,12 mm

— the distange of the inside of the lower flange of the reel to plane P shall be

+0,227mm
l45= 0,650 mm
-0.090 mm
10.14.6.3 With the cartridge in the drive (figure 15)

— the distance from the tip of the button of the locking mechanism to Reference Surface C shall be
l46=8,1 mm+ 0,2 mm

— the force required to move the button into this position shall not exceed 12,25 N,

— the distance from the centreline of the tape to Reference Surface C shall be

l47= 12,25 mm nominal

— the distance from the Reference Surface C to plane P (see 10.14.7) shall be

lgo= 5,04 mm+ 0,20 mm

18 © ISO/IEC 2000 — All rights reserved
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10.14.7 Characteristics of the toothed rim (figure 16)
The toothed rim shall comprise 60 teeth spaced at an angle of

6°0'+5 "' non-cumulative

The teeth are specified at the pitch diametgby

l4g=4 mm nominal

|49 =2 mm nominal

¢ =30° nominal

The pitch line is the circumference of the teeth taken at the distggc&he plane in which it lies is the

plane P mentioned

above.

The blend rgdius at the bottom of the teeth shall be
r11=0,25 mm max.

The blend radius at the tip of the teeth shall be
r1,=02mm+0,1 mm

10.15 Legder block (figure 17)

The leader hlock shall have the following dimensions.
lgo= 31,80 mmt 0,04 mm

lg1=6,8 mm: 0,1 mm

lgo=15,0 mint 0,2 mm

+0,06 mm
lg53=10,93 mm
-0,08 mm

lg4= 5,46 mint 0,10 mm

+0,0 mm
ls6=16,5 mmn
-0,2 mm

lg7=5,2 mm 0,2 mm

+0,20 mm
r19=3,05mm
-0,00 mm

r13= 25,00 mmt 0,25.mm

r14=1,4 mnjt 0,2.mm

r15= 5,50 mmaominal

roo=2,01 mm= 0,13 mm
rry=4,19 mm= 0,13 mm
r,,=1,00 mm+ 0,13 mm
dg=7,9 mm= 0,1 mm

4y =48° 45 nominal

4o =36 ° nominal

U =15° 0’ nominal

© ISO/IEC 2000 — All rights reserved
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10.16 Attachment of the tape to the leader block (figure 18)

There shall be a cylindrical insert for attaching the tape to the leader block. It shall cover the full width of the tape and not
protrude beyond the surfaces of the leader block.

In zone Z the bottom edge of the tape (as seen in figure 18) shall be parallel to the edge of the leader block within 0,12 mm and
shall be at a distance

lsg= 1,90 mm:

0,26 mm

from it, when measured while the tape is under tension.

When fixed to the leader block the end of the tape shall not protrude above the surface of the leader block by more than

lsg=2,50 mm

The leader blo
Hy =38°+£2°
as shown in fig

10.17 Latch

This Internatio|
specifies the p

When the lead
0,5 mm max. t
figure 19).

The pull-out fo
both following

to beinth

— the produg
The insertion f

Procedure:

Ck shall remain attached to the tape when a force of 10 N is applied at an angle

ure 18.

ng mechanism (figure 17)

hal Standard does not specify the actual implementation of the latching mechanism fq
hsition of the leader block and the forces required to pull out and to\insert it.

er block is latched into the case, the point definegh landlg, (seedigure 17) shall fall within a

Fce, i.e. the force required to pull the leader block and’the tape attached to it out of the
conditions:

b range 2,0 Nto 7,5 N and

t of the maximum value of the pull-out force-and the displacement distance shall be less t

brce shall be measured at the same angle and jaw separation speed as the pull-out force.

Clamp the carfridge in a universal testing machine that can extract the leader block at the,estglting at th

(see figure 19)
lig Setthe ja

cartridge. Med
out force is obg

The insertion f
than 12 N whe

11y =48°+3°

The leader block pickup'point is located by the intersection of the centre lines positions
v separation speed t0.10 mm/min, pull the leader block allowing it to pivot on the pullin

sure the distance petween the point where the force first exceeds 0,5 N and the point wh
erved. The force shall be measured with a pin that fits into diadgetad radius 4 (see figure|

pree, i.e. the_force required to push the leader block into latched position in the cartridg
N measufed-at an angle

r the leader block. It

circle of radius

ne centre of which is defined by the intersection of two lines‘specified by the nominal valjieanufl |5 (see

cartridge shall satisfy

maml13 N

e pickup point

by dinkgnaiwhs

g pin as it exists the
ere the maximum pull-
17).

e shall not be greater

[V aYal

10.18 Tape

When the cartridge is viewed from the top, the tape shall be wound counter-clockwise and with the recording surface toward

the hub.

10.19 Wind tension

The tape shall
1,AN+0,2N

be wound with a tension of

10.20 Circumference of the tape reel

The tape shall

20

be wound to a circumference of between 296,3 mm and 313,6 mm.
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10.21 Moment of inertia

The moment of inertia of the tape reel is the ratio of the torque applied to it (complete with tape, hub and flanges) when it i
free to rotate about a given axis to the angular acceleration thus produced about that axis.

The moment of inertia of the reel and tape shall be

— Betwee
— The mo

Procedure:

Torsionally oscillate the reel on an inertial dynamics unit.

universal co

n 196« 10° kg-m? and 240x 10° kg-m?
ment of inertia of the empty reel shall be 364000° kg-m? + 3,63x 10° kg-m?

The oscillation period shall be measured electronically with a

10.22 Ma

The cartridg
hub and the

10.23 Ca
The datare

The identifig
lgo= 27,601
lgo=81,90 1
lg3= 7,00 m
Their depth
l,,=6,83m
l,5=11,10 1
rig=152m

10.24 Fin
The case sh

l;6= 28,80 1
l,,=7,14m
l,6=9,37m
lg; =40,10 1

unter. The oscillation time shall then be converted to its rotational inertial value.
erial
e can be made of any material as long as the requirements of this International Standard

tridge identification notches (figure 8a)
ording cartridge shall have two sensing notches as shown on figure 8a that can be sense

ation notches shall be specified by

hmt 0,13 mm
it 0,13 mm
M+ 0,25 mm

and width shall be as detailed in Section A-A.

M+ 0,13 mm
it 0,13 mm
+ 0,13 mm

per slot (Figure 8a)
all have a finger slot as showf in figure 8a and its section C-C. Its dimensions shall be

hmt 0,13 mm
M+ 0,13 mm
M+ 0,13 mm

it 0,13-mm

case could be made of 10 % glass-filled polycarbonate. A typical wall thicknesssis 155 mm.

are met. For example,

i by the cartridge drive.

© ISO/IEC 200
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Top side

Magnetic tape
recording surface}

Rear side

Leader bJock

T

| >
d

Write-inhibit surface

Front side
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Figure 4 - General view

v

Locating notch

Bottom side

Right-hand side
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Figure 6 - Front side of case
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Figure 8 - Bottom side of the case
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Figure 9 - Right-hand side of the case
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Figure 8a - Partial, enlarged view of the bottom part of figure 8

© ISO/IEC 2000 — All rights reserved 25


https://iecnorm.com/api/?name=fae206bde04d7b3e750ad3b1c5f91084

ISO/IEC 17913:2000(E)

26

Figure
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1%@ Y of figure 9
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Figure 12 - Detail Z of|figure 8
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Figure 16 - Cartridge in operating position
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Figure 17 - Overall view of the leader block
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Figure 19 - Leader block inserted in the case
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Section 4 - Requirements for an interchanged tape

11 Method of recording
The method of recording shall be write-equalised RLL encoded recording.

For each RLL encoded ONE or ZERO there shall be two recorded cells.
Within recorded cells the method of recording shall be

A ONE shall be represented by a transition in the centre of the recorded bit cell.
A ZERO shall be represented by no transition within the recorded bit cell.
11.1 Physical recording density

The maximym physical recording density shall be 10 200 ftpmm. The repeated ONE-ZERO RLL kit pattern shall be encode
as a transitign followed by three recorded cells without a transition. This shall result in a transitionsdensity of 2 550 ftpmm.

The physica] recording density shall be at two times the RLL bit cell density.

Maximum 10 200 ftpmm
Minimum 2 550 ftpmm

11.2 Bit gcell length
The nomina] recorded bit cell length shall be 0,Q98.
The nomina| RLL bit cell length shall be 0,196n.

11.3 Avgrage bit cell length
The averagg bit cell length shall be the sum of the lengtimsoainsecutive bit cells divided hy.

11.3.1 Long-term average RLL bit cell length
The long-tem average RLL bit cell length shall be the average RLL bit cell length taken over a minimum of 25 000 RLL bit
cells. It shall be within 4 % of the nominal RLL bit cell length.
11.3.2 Shdrt-term average RLL bit cell length

The short-tgrm average RLL bit cell length shall'be the average taken over 336 RLL bit cells. It shall be within 7 % of the
nominal RLL bit cell length.

11.4 Rate of change of the short-term-average RLL bit cell length
The rate of ghange of the short-term average RLL bit cell length shall not exceed 1,6 % as defined beloviaWwhesdahe
time measufed over the first 336 RLL.bits a8dA,, ; is the time measured over the next 336 RLL bits.

| stA | sTAu |

| < 336 bits —|<— 336bits—>|

|sTA - STA,
Ox —————
STA

n

10 <16%

The adjacent 336-RLL bit windows, containing random data patterns, shall not contain any missing transitions.

11.5 Bitshift

The maximum displacement of any zero-crossing, exclusive of missing pulses, shall not deviate by more than 45 % from tt
expected nominal position as defined by the average RLL bit cell length. See annex C for the test procedure.

11.6 Total character skew

No bit in a track belonging to the same track group shall be displaced by more than 100 RLL bit cell lengths from a
simultaneously recorded bit in any track in the same track group when measured in a direction parallel to the tape Referen
Edge.
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11.7 Missing zero-crossing zones

A missing zero-crossing zone shall begin with a missing zero-crossing and shall end when 544 consecutive RLL bits are

detected with no missing zero-crossings or a length of 1 mm of tape has been measured.

11.8 Coincident missing zero-crossing zones

No coincident missing zero-crossing zone which exceeds 0,106 mm shall be permitted in any MIU. (See clause 14.8.) No
coincident missing zero-crossing zone which exceeds 50 mm shall be permitted within the recorded region of the tape.

For the purposes of measuring missing zero-crossing zones, the 16 tracks in each half-wrap shall be
group. A simultaneous missing zero-crossing zone condition on three or more tracks of each 16-trac
coincident missing zero-crossing zone.

considered as a singl
k half-wrap shall be a

12 Servg racks

There shall be| nine servo tracks. The servo tracks shall be located in three bands each having three
shall be used for track following while the cartridge is being operated in the cartridge drive. Theservo
before the cartfidge is used for the first time for data storage and retrieval. All servo tracks shall'be locat
from the tape Reference Edge described in figure 20.

The Referencq Edge of the tape shall be the bottom edge when viewing the recording Side of the tape
tape to the obgerver's right (see figure 23).

12.1 Locatlons of the servo tracks

Figure 20 showvs the servo track locations relative to the tape Reference Edge. The servo tracks shall
ST9. The common edge of a pair of adjacent servo tracks is called a servo ‘edge and shall be identifig
servo groups ghall be made up from the six servo edges. The odd-numbered servo edges SE1, SE3 an
upper servo grpup. The even-numbered servo edges SE2, SE4 and SE6 shall make up the lower servo

The centreline[of ST5 shall be located
lgo= 6,324 mn}- 0,015 mm

from the tape Reference Edge.

The centreline[of ST2 shall be located
0,002 mm

eline of ST5.

of ST8 shall be located
- 0,002 mm

The centreline
lgo= 2,855 mm

below the centfeline of ST5.

racks. The servo track
acks shall be written
d at specific distances

with the hub end of the

be identified as ST1 tc
d as SE1 to SE6. Two
d SE5 shall make up tl
jroup.
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Servo edge (SE1)

12.2  Phy

ST5, and ST
12.3  For
All servo tra

The pattern
current profi

The pattern
the 26-bit p3

sical width of the servo tracks
The widths ¢f servo tracks ST1, ST3, ST4, ST6, ST7, and ST9 shall be 0,060 mm + 0,010 mm. The w
8 shall be 0,080 mbh0,003 mm,The erased zone between adjacent servo tracks shall be |
mat of the servo tracks

Cks shall be written with.a servo bit cell of 98,04 #rg,98 nm.

for servo tracks/ST1, ST3, ST4, ST6, ST7, and ST9 shall be repeating the 12-bit patter
e for this pattern'shall be as shown in figure 21.

for servo tfacks ST2, ST5, and ST8 shall be 429 repetitions of the 4-bit pattern 1010, follg
ttern 10010111100101111001011111. A write current profile for these patterns shall be 8

To
Centreline §¥; serr\)fo
ST3 band
. ST4 Centre
Centreliney =~ - } - STS SEervo
ST6 band
Lo i ST7 Bottonr
Contrel ST8 servo
entreline ST9 band
Tape reference edgeJ

Figure 20 — Servo track physical locations

idth of servo tracks ST:

ess than 0,001 5 mm.

N 100010101010. A wri

wed by 64 repetitions ¢
s shown in figure 22.

4 2 2 2
+ Write
Current
,,,,,,,,,,,,,,,,,,,,,, Servo
Bit Cells
0. Write
Current

A write current profile showing 2 occurrences of the 12-bit pattern recorded on each outer servo track

© ISO/IEC 2000 — All rights reserved
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+ Write
Current

- Write
Current

3 2 111 3 2111 3 211111

A write current

A write current

12.4 Servo
12.4.1 Servo

The signal amplitude of each of thesnine servo tracks shall be 50 % min. of the SRA.

12.4.2 Servo
Azimuth in any

12.4.3 Servo

For measuring
(SE1, SE2 ..)

-+ Write

Current
Servo

> Bits Cells

- Write
Current

profile showing 2 occurrences of the 26-bit pattern recorded on each.inner servo track.

2 2
+ Write
Current
77777777777777777 Sewo
Bit Cells
- Write
Current

profile showing 1 occurrence of the 4:bit pattern recorded on each inner servo track.
Figure 22 - Inner servo track write current pattern

requirements
amplitude

azimuth
servo track shall not exceed 10 '.

errors
serye fequirements, a suitable read head shall be centred and fixed on the nominal locgtion of each servo edg

position d|ffere

The servo circuitry shall read at arate of one sample each O 41 mm nommally

12.4.3.1 Tracki
A tracking sign

of the upper and Iower servo group. The servo cwcunry shall generate a tracking S|gnl which represents the
and the nominal servo edge position

ng error
al greater than 4,5 um is a tracking error.

No tracking errors shall occur in any servo edge.

12.4.3.2 Tracking warning error

A tracking sign

al greater than 2,5 um is a tracking warning error.

No more than 0,073 % of the samples from any servo edge shall be tracking warning errors.

34
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12.4.3.3 Tracking rate error
The difference between sequential tracking signal samples on a servo edge greater than 8 um is a tracking rate error.

No more than 0,055 % of the samples on any servo edge shall be tracking rate errors.

No more than one tracking rate error shall occur within any 5 consecutive samples in a servo group.

12.4.3.4Fade amplitude error
The nominal servo signal amplitude shall be the average amplitude of the previous 100 samples for that servo edge.

A servo signal amplitude sample less than 75 % of the nominal servo signal amplitude is a fade amplitude error.

No fade amplitude errors shall be allowed.

12.4.4 Ser

Using the s
of the nomin

The positio
placed over
perpendicul

12.5 Pro
The checkir

A cdyc opa\,;l Iy
rvo circuitry described in 12.4.3, the servo edge spacing between the two servo groupss
al spacing between the two servo groups, when averaged over the length of the tape.

s of the six servo edges shall be measured simultaneously by reading each of the six
the nominal location of the servo edges. The elements shall be rigidly attached toge
hr to the tape within 3,0 mm.

cedure

processing

13

13.1

There shall
Reference H

13.2 Trapk positions

The position
data track tq
servo track

The tolerang

Data track format
Number of data tracks

g operation for servo errors shall be conducted by monitoring recorded servo tracks wi
he signals as they are read.

e 128 data tracks numbered consecutively from 1.t0 128. Track number 1 shall be the ti
dge.

of the data tracks shall be referred to setvo track ST5. Table 1 shall indicate the distanc
the centreline of servo track ST5. Data tracks 1 to 64 shall lie above ST5. Data tracks
5T5. Their positions are shown with‘a‘minus sign.

e shall be 10m for all data tracks.

hall H® Widhimm

elements which shall
her and shall be align

th a fixed read head al

ack most distant from t

b of the centreline of ea
65 to 128 shall lie belo
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Table 1 - Data Track Positions

Track pum Track pum Track pm

1 5528 44 1790 87 -1950
2 5448 45 1708 88 -2 030
3 5368 46 1628 89 2112
4 5288 47 1548 90 -2 192
5 5206 48 1468 91 2272
6 5126 49 1386 92 -2 352
7 5046 50 1306 93 -2 434
8 4 966 51 1226 94 -2514
9 4 884 52 1146 95 -2 594
10 4 804 53 1064 96 -2674
11 4724 54 984 97 -3 034
12 4 644 55 904 98 -3114
13 4 562 56 824 99 -3 194
14 4 482 57 742 100 -3 274
15 4 402 58 662 101 -3 356
16 4322 59 582 102 -3.436
17 4240 60 502 103 <3.516
18 4160 61 420 104 -3 596
19 4080 62 340 105 -3678
20 4000 63 260 106 -3 758
21 3918 64 180 107 -3 838
22 3838 65 -180 108 -3918
23 3758 66 -260 109 -4 000
24 3678 67 -340 110 -4 080
25 3596 68 -A20 111 -4 160
26 3516 69 -502 112 -4 240
27 3436 70 -582 113 -4 322
28 3356 71 -662 114 -4 402
29 3274 72 -742 115 -4 482
30 3194 73 -824 116 -4 562
31 3114 74 -904 117 -4 644
32 3034 75 -984 118 -4724
33 2674 76 -1 064 119 -4 804
34 2594 77 -1 146 120 -4 884
35 2514 78 -1 226 121 -4 966
36 2434 79 -1 306 122 -5 046
37 2352 80 -1386 123 -5126
38 2272 81 -1 468 124 -5 206
39 2192 82 -1548 125 -5288
40 2112 83 -1628 126 -5 368
41 2030 84 -1708 127 -5 448
42 1950 85 -1790 128 -5528
43 1870 86 -1 870

36
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13.3 Track width

The width of the written track shall be §0n +3 um.
13.4 Data azimuth

Azimuth in any data track shall not exceed 10 .
13.5 Half-wraps

The 128 physical tracks are allocated to 8 sets of 16 tracks each, called half-wrap 0 to half-wrap 7. Table 2 shows tt
correlation between physical tracks and half-wraps.

The tape contains eight track groups, four written from logical point 1 and extending beyond logical point 2 and the other fou
written starting from beyond logical point 2 and extending beyond logical point 3. Half-wraps are numbered sequentially in the
order they afeprocessed startimg withr tratf~wrapo-

Table 2 - Half-wrap Identification

Half-wfap Tape direction Physical tracks
number

0 Physical Forward 2,10, 18, 26, 34, 42, 50, 58, 66, 74, 82, 90,\98, 106, 114 (122
1 Physical Reverse 6, 14, 22, 30, 38, 46, 54, 62, 70, 78,86,/94, 102, 110, 11B, 126
2 Physical Forward 3,11, 19, 27, 35, 43, 51, 59, 67,75, 83, 91, 99, 107, 115123
3 Physical Reverse 7,15, 23, 31, 39, 47, 55, 63,1, 79, 87, 95, 103, 111, 11p, 127
4 Physical Forward 4,12, 20, 28, 36, 44, 52, 60, 68, 76, 84, 92, 100, 108, 116¢, 124
5 Physical Reverse 8, 16, 24, 32, 40, 48,°56, 64, 72, 80, 88, 96, 104, 112,120, 128
6 Physical Forward 1,9,17, 25, 33, 41, 49, 57, 65, 73, 81, 89, 97, 105, 113, 121

7 Physical Reverse 5, 13, 21, 29737, 45, 53, 61, 69, 77, 85, 93, 101, 109, 11y, 125

14  Tape format
14.1  General

The tape shall comprise three regions:a-servo acquisition region, a volume control region, and a @lata region. The volun
control regign shall contain information.about the cartridge format and quality. The data region shall pontain data from a ho:s
computer.

Information ghall be recorded.as physical blocks on the tape.

14.2 Regording area
The recording area, fofralt half-wraps, shall be bounded by BOP and EOT, as shown in figure 23.
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Leader block

Servo BVCR LP1
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Recording surface HUB

Tape to hub janction

Figure 23 - Usable Recording Area
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Figure 24 - Regions On Tape
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The recorded area of tape between servo BOT and servo EOT shall be divided into three regions as shown in figure 24 a

table 3:

— SAQ region;
—VCR region;
— data region.

Table 3 - Region Dimensions

14.3 Tagh count
Two tach cojunters shall provide information about.the position of tape relative to the load point.

Dimension Minimum Nominal Maximum
lg3 - - 54m
log 8,0m 8,3m 8,6m
los 11,0m 11,4m 11,8m
log 2,0m - -
lg7 - - 11,5m
log 17,8 m - -
lgg 1,0m - -
1100 25m - -
l101 101> 100 11012100 l101> 100
102 102> 101 762> 101 l102> 101

Tach countgr C shall be a 4-byte counter which’shall be reset to (00000000) when the cartridge leaddr block is inserted into t
drive reel. Tlach counter C shall be incremented by 512 for eaclt 88@tion of the cartridge reel when the tape is moved in
the physical|forward direction, and shallkdecrement by 512 for each 8@ation of the cartridge reel when the tape is moved
in the physigal reverse direction.

Tach countgr M shall be a 4-byteseounter which shall be reset to (00000000) when the cartridge leadef block is inserted into t
drive reel. Tipch counter M shall-be incremented by 512 for eact 36€ation of the drive reel when the tape is moved in the
physical foryvard directiongand shall decrement by 512 for each®36€ation of the drive reel when the tape is moved in the
physical reverse directionsThe diameter of the drive reel without tape should be 50,06 mm +0,00 mm | 0,05 mm.

The tach copnt shall be taken from tach counter C when tape is moving in the physical forward direcgon. The tach count she
be taken from tagh ,counter M when tape is moving in the physical reverse direction.

14.4 Physical blocks

Information in the VCR and data regions shall be recorded on the tape as one of two types of physical blocks: mark physic
blocks and data physical blocks.

A mark physical block shall contain no host data. It shall be used to indicate special conditions such as delimiters and form
identification. The data content of the mark physical block is described in clause 16.

A data physical block shall contain logical block information.

An interblock gap shall be recorded before and after each physical block (see 19.2).

The mark and data physical blocks shall be made up of the following entities:

— code block;

— four-byte CRC;

— synchronisation character;
— resynchronisation burst;
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— acquisition burst;

— synchronisation burst interval;

— modulation triplet;

— modulation character.

14.5 Servo acquisition region

The servo acquisition region (SAQ) is used by the track following servo. The servo track format is described in clause 12. The
servo acquisition region shall not contain recorded data information.

14.6  Volume control region

The volume control region (VCR) shall be located at the beginning of half-wrap 0 immediately following the servo acquisition
region (SAQ). The VCR shall contain the following marks:

— Format id%ntification (FID) mark: The FID mark shall be the first entity recorded on the tape. TheHID shall identify the

format that was used to write the data area of the physical volume. The FID shall also be the-referénce point from which
distance glong the tape is measured.

— Device blgck map (DBM) mark: The DBM mark shall immediately follow the FID mark'and shall dontain information
which may be written and used by the system to determine the location of the pattition, media fefects, and recorded
elements.

— Statistical fanalysis and reporting system (SARS) mark: The SARS mark shallimmediately follow the DBM mark.

— DBM Valid mark: The DBM Valid mark, if present, shall immediately follow.the SARS mark. The prg@sence of the DBM
valid marl shall indicate that the DBM mark is valid. When a cartridgeisopened, this mark shall Qe overwritten by the
DBM Cheg¢ked Out mark.

— DBM Chepked Out mark: The DBM Checked Out mark, if presént, shall immediately follow thel SARS mark. The
presence pf the DBM Checked Out mark shall indicate that the)DBM mark is not valid. When the c3rtridge is closed, this
mark shall be overwritten by the DBM Valid mark if the information in the DBM is accurate.

14.7 Data ffegion

The data regioh shall be the portion of tape used to record data and marks. Nominally, it shall be locate@l between logical point
1 and logical point 2 for the physical forward half-wraps, and between logical point 2 and logical point 3 for the physical
reverse half-wiaps.

All data and marks associated with the data region shall be contained within the area bounded by BQP and EOD. The data
region shall coptain the following entities:

— data physical plock; — SDM mark;
— BOP mark; — File Mark

— BOW mark; — Void mark;
— EOW. mark; - IBG.

— EQDmark;

14.8 Data ¢ntities

Data to be recprded shall’be sent from a host computer to the drive in the form of logical blocks. See figure 25. The maximum
logical block sige shall.be 2 097 152 bytes. A 4-byte CRC shall be appended to each logical block creafing a protected logical
block.

Protected logicalr blocks shall be broken into sub-bIOCKS.

— If a protected logical block contains 229 380 bytes or less, then a single sub-block equal in size to the protected logical
block shall be created.

— If a protected logical block contains more than 229 380 bytes, sub-blocks shall be created as required for the number of
bytes in the protected logical block. Each sub-block of that protected logical block, except the last sub-block, shall contain
229 376 bytes. The last sub-block shall contain between 1 byte and 229 380 bytes.

All sub-blocks from one logical block shall be processed or unprocessed.

Each sub-block, or processed sub-block, shall be placed into one or two packets. The sub-block shall be broken into two
packets only if the sub-block data will not all fit into the current device block. The first packet shall be placed into the current
device block. The second packet shall be placed into the next device block.
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Packets containing logical block data shall be formed from sub-blocks by concatenating a packet header, a sub-block or porti
of a sub-block, and a packet trailer. Packets containing mark data shall be formed by concatenating a packet header, the m
packet data, and a packet trailer.

Device blocks shall be formed from one or more packets by concatenating a device block header, the concatenated pack
and a device block trailer. The device block, with header and trailer, shall contain an integer multiple of minimum interleave
units (MIUs), each of which shall be 6 144 bytes in size. If the total number of bytes in the device block header, packets, an
device block trailer do not make an integer number of MIUs, then pad bytes shall be added to the device block trailer t
complete the final MIU.

Logical Block

2 097 152 bytes max.

‘_
<+

Logical Block ‘\4 bvte CRC
- y e

|<— Protected Logical Block ->|

Sub-block Sub-block Sub-block

\_ 229 38() bytes max.

Packpt header Packet data Packet trailer
< One packet ;}
Deyice block header One or more packets Device block trailgr

A
A4

One device block =7 x 6 144 bytes (l<n<64)

Figure 25 - Data Entities for Logical Block

A device blgck shall be divided-into an integer number of MIUs. Refer to figure 26. The device block may be as small as 1
MIU (6 144 bytes), or as largeas 64 MIUs (393 216 bytes) in size. Packets may cross MIU boundarie

U7

If a protectgd logical-block requires more than one data packet, packets shall be placed into the purrent device block a
subsequent|device block(s), as required.

Each MIU shall be/divided into eight 768-byte code blocks, each of which shall be organised as a 24 by 32 byte matrix. Eac
code block matrix shall be processed independently by the ECC circuitry to produce a 1 056-byte HCC encoded code bloc
which shall be organised as a 32 by 33 byte matrix.

The eight ECC encoded code blocks corresponding to one MIU shall be interleaved to produce an ECC encoded interleave u
(EEIU) of 8 448 bytes, which shall be organised as a 16 by 16 matrix of 33-byte entities.

The rows of the ECC encoded code block shall be minimum interleave elements (MIEs). The MIEs for the entire MIU shall be
interleaved to form the ECC encoded interleave unit (EEIU).

The EEIUs shall be concatenated to form the ECC encoded physical block. Each row of the concatenated EEIU shall |
assigned to one of sixteen data tracks.

Synchronising information shall be added to each data track as it is written to the tape.
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] nx6 144 bytes
Device block (1sn<64)
MIU MIU MIU n MIUs
l \ N 6144 bytes
Code Code Code Q code hlacke
block block block
N————  24x32 bytes
ECC ECC ECC
encoded encoded encoded 8 ECC encoded
code code code c¢ode blocks
block block block

/ AN 32x33 bytes

\ 16x 16 elements

Each element 33 bytes

ECC encoded
interleave unit

Recording Recording Recording
track1 % track N T track 16

Figure 26 - Data Entities for Device Block

15 Packet format

Prior to formatfting-the user data for recording, sub-blocks shall be mapped into packets. These packpts shall contain either
unprocessed drprocessed data

A data packet shall consist of:

— packet header;
— user data;
— packet trailer.

Packet header User data Packet trailer

Figure 27 - Data Packet

Prior to formatting marks for recording, the marks shall be mapped into packets. These packets shall contain unprocessed marl
data.
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A mark packet shall consist of:

packet header;
unprocessed mark data;
packet trailer.

In both types of packet, the bytes of the packet shall be numbered consecutively, starting with O for the first byte of the pack

header.

151

Packet header

Packet header Mark data Packet trailer

Figure 28 - Mark Packet

A 32-byte plcket header shall be the first bytes of the packet. Packet header bytes shall not be prece

Byte O:
Bytes 1

Bytes 4
(00 00 ¢
subseq

If byte
partially

If byte 1
If byte 1
Byte 8:
Byte 9:
For packet t
Bit 0: This b

ZERO if this
ONE if this i

Bit 1: This H
Bit 2: The sd
Bit3: Thisb

ZERO if the
ONE if the d

Bit4: Thisb
ZERO ifthe

This byte shall be set to (00).
to 3: These bytes shall be set to the sequential number of the first byte of the Packet Trai

to 7: These bytes shall be set to the logical block identifier. The logical block ide
0 00) for the first logical block within a partition. The logical block identifier shall be incrg
ent logical block within a partition.

10 is set to (FF), these bytes shall be set to the logical block {identifier of the logical
recorded in the packet.

0 is set to (FO), these bytes shall be set to the logical blocklidentifier of the File Mark.
0 is set to a value other than (FF) or (F0), these bytes.shall be set to (FF).

Packet control flags 1: This byte shall be set to (00).

Packet control flags 2:

ype (FF) :

t shall be set to:

is not the last packet header in thé)current device block;
5 the last packet header in thescurrent device block.

it shall be set to ZERO.
tting of this bit is not specified by this International Standard, it shall be ignored in intercha
t shall be set to:

data in the packet data field was not processed;
ata in the packet data field was processed.

t shall be-set to:

data.in the packet data field does not contain all or part of the final sub-block of a logical b

5sed.

er within the packet.

ntifier shall be set to
mented by 1 for each

lock which is fully or

Inge.

lock;

ONE if the d

atain the packet data field contains all or part of the final sub-block of a logical block.

Bit 5: This bit shall be set to:

ZERO if the data in the packet data field does not contain all or part of the first sub-block of a logical block;

ONEifthed

ata in the packet data field contains all or part of the first sub-block of a logical block.

Bit 6: This bit shall be set to:

ZERO ifthe
ONE if the d

data in the packet data field does not contain the end of a sub-block;
ata in the packet data field contains the end of a sub-block.

Bit 7: This bit shall be set to:

ZERO ifthe
ONE if the d
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ata in the packet data field contains the start of a sub-block.
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For packet type other than (FF) :
Bit O: This bit shall be set to:

ZERQO if this is not the last packet header in the current device block;
ONE if this is the last packet header in the current device block.

Bits 1 to 3: These bits shall be set to ZERO.
Bits 4 to 7: These bits shall be set to ONE.
— Byte 10: This byte defines the packet type of each packet within a device block. See table 4.

Table 4 - Packet Type Identifiers

Packet Type Packet Type
Identifier

User data (FF)
Void mark (EO)
File Mark (FO)
Beginning of half-wrap mark (61)
End of half-wrap mark (70)
Beginning of partition mark (81)
End of data mark (90)
Servo demark mark (A1)
SARS (30)
DBM general information (21)
DBM beginning/middle of half-wkrap block (22)
DBM partition (23)
DBM servo demark mark (25)
DBM File Mark (26)
FID (11)
DBM checked out mark (42)
DBM valid-mark (51)

— Byte 11: This byte shalkindicate the algorithm used to process the user data in the packet data field

(00) shall indicpte that.the data in the packet data field has not been processed;

(01) shall indicate that'the data in the packet data field has been processed by the 1 024-byte processing algorithm, algorithm

identification number 4, specified in Standard ISO/IEC 15200;

(FF) shall indicate that the data in the packet data field has been processed by an unknown algorithm.
— Bytes12t0 15

For packet type (FF) these bytes shall contain the CRC generated for the entire sub-block, before the sub-block is processed.
These bytes shall be set to (00) in the first packet generated from a sub-block if the sub-block was broken into two packets.

For packet types other than (FF) these bytes shall be set to (00).
— Byte 16: This byte shall be set to (00).
— Bytes 17 to 19:

For packet type (FF) these bytes shall be set to the count of the number of bytes in the sub-block before processing, if any.
These bytes shall be set to (00) in the first packet generated from a sub-block if the sub-block was broken into two packets.
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For packet types other than (FF) these bytes shall be set to (00).

Byte 20

: This byte shall be set to (00).

packet in the device block. These bytes shall be set to (00) in the first packet in the device block.

applied

, this value shall be the same as that is in bytes 12 to 15.

packets.

15.2 Pad
The packet

a sub-b)
mark d4g

15.3 Pad
The packet

includin

CRC by,
the trail

16 De

Bytes 21 to 23:These bytes shall be set to the device block byte number of the start of the packet header of the previou

Bytes 24 to 27:These bytes shall contain the CRC generated for the sub-block after processing, if any. If processing is nc

These bytes shall be set to (00) in the first packet generated from a sub-block if the sub-block was broken into tw

Bytes 28 to 31:These bytes shall contain the CRC generated over bytes 0 to 27 of the packet header.

ket data
Hata field contents shall be:

ock or a portion of a sub-block if the packet is a data packet;
ta if the packet is a mark packet.

ket trailer
railer field shall comprise pad bytes and packet data CRC bytes.

g the header, data field, and trailer, an integer multiple of 32 byteés. Pad bytes shall be se

tes: The 4-byte CRC shall be computed over all bytes of thé data field of the packet and
br field. The CRC bytes shall be recorded as the last fourbytes in the packet trailer.

ice blocks

Pad bytes: These bytes, ranging from 0 to 31 in number, shall be added)to the packet trailer t¢ make the entire pack

to (00).
he pad bytes included

One or mor¢ packets shall be mapped into a single device block. There shall be two types of device blocks: data device bloc

and mark de

16.1
Data device)
more data
repetition.

16.2 Ma
Marks shall

Marks shall
to as a singl

Marks shall
be processd

Each of the
number in th

vice blocks.

Datia device blocks
blocks shall be device blocks whose data fields contain host data. Each data device lock shall contain one

ackets, which shall be comprised)of logical block data. Data device blocks shall be w

k device blocks
be used to define areas on the tape or to store information to be used by the drive.

be formed from 8 instances of unique mark device blocks. The group of repeated physica
e mark. Each mark device block shall contain one or more mark packets.

be created/hy.the drive either independently or as the result of a host command. The ma
d.

8 instances of a mark device block shall contain the same device block identifier and
eiCblock header. Byte 9 of the block header shall contain the unique instance number for

ritten only once withou

| blocks shall be referre

rk device blocks shall r

the same physical bloc
each mark device bloc

There shall

pe 12 mark types:

— File Mark; — SDM;

—Void; — FID;

— BOW; — SARS;

— EOW; — DBM;

— BOP; — DBM Checked Out;
— EOD; — DBM Valid.

16.3 File Mark
The File Mark shall be written to denote the end of a file or aggregate.

The File Mark device block shall contain one packet with 28 bytes of data, all of which shall be set to (00).
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16.4 Void mark
Upon receipt of a host erase command, Void marks shall be written from the current position to the end of the current partition.

The Void mark device block shall contain one packet with 28 bytes of data, all of which shall be set to (00).

16.5 Beginning of half-wrap mark

The beginning of half-wrap mark (BOW) shall be written at the beginning of each half-wrap with the exception of half-wrap 0
and any other half-wrap that coincides with the beginning of a partition.

The BOW mark device block shall contain one packet with 28 bytes of data which shall be set as follows:

Bytes 0 to

Bytes 3 t
block seq

Bytes 12 t
mark tach
asatwo's

Bytes 16 {|

16.6 Endo
The end of hal

The EOW mar

If a half-wrap i
written for that

On the final hg
mark being wri

If a half-wrap
which is equiv4

16.7
The beginning
The BOP marK
16.8 EOD

The end of dat
The EOD mark

16.9 SDM

The servo den
in which no val

There shall be

0 .

Lnence control field (See 17.1).

BOP mark

2: These bytes shall be set to (00).

D 15:These bytes shall contain the tach offset. The tach offset shall be the value,cempu
count of the previous EOW mark from the mark tach count of this BOW mark.The tach
complement signed value.

D 27: These bytes shall be set to (00).
f half-wrap mark
-wrap mark (EOW) shall be written at the end of a half-wrap thathas‘been filled.
device block shall contain one packet with 28 bytes of data, allLof which shall be set to (0

s not filled, then an EOD mark shall be written where writing of data stops and the EO
half-wrap.

If-wrap of the volume, the EOW mark shall not be written. End of volume processing sH
ften even if the half-wrap is full.

bnding coincides with an end of partition, them no EOW mark shall be written. End of
llent to the end of volume processing, shalkresult in an EOD mark being written.

of partition mark (BOP) shall define the beginning of the partition.
device block shall contain one/packet with 28 bytes of data set to (00).

mark
b mark (EOD) shall indicate that there is no more valid data in the current partition of the v
device block shall contain one packet with 28 bytes of data set to (00).

mark

ark marks{SbM) shall be used primarily to indicate a defective servo area, but may be us
d user data is recorded.

three types of SDM marks:

esponding EOW mark

ed by subtracting the
pffset shall be stored

0).

IV mark shall not be

all result in an EOD

hartition processing,

plume.

bed to indicate any area

— beginning

SDM mark;

middle SDM mark;
end SDM mark.

The SDM mark set shall consist of a beginning SDM mark, any number including zero of middle SDM marks, followed by an

end SDM mark. An SDM mark set shall be entirely contained in the same half-wrap. The user data that shall be recorded, if
any, between a beginning SDM mark and the corresponding end SDM mark shall be considered to be invalid and shall be
ignored in interchange.

The servo demark mark device block shall contain one packet with 28 bytes of data. The servo demark mark shall indicate the
beginning, continuation, or end of a defective servo area as follows:

The minimum distance between SDMs shall be 10 cm.

The maximum distance between SDMs shall be 150 cm.
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to 2 These bytes shall be set to (00).
This byte shall indicate the block subtype and shall be set to:

(00) if the servo demark mark is invalid;

(01) if the servo demark mark is a beginning servo demark mark;

(02) if the servo demark mark is a middle servo demark mark;

(03) if the servo demark mark is an end servo demark mark.

— Byte 4:
— Bytes5

This byte shall be set to (00).

to 7: These bytes shall contain the value of the forward tach offset.

For a bd
of thisb

For a m|ddle SDM, the value of the forward tach offset shall be the value computed by subtractin

this mid
For an g
— Byte 8:
— Bytes 9
For a be

Foram
the prey

For an €
previous

— Bytes 1

16.10 FIO

The format
the first info

The FID mal

If the FID m
second pach

If the FID m
— Byte O:
— Byte 1:
— Byte 2:
— Byte 3:

ginning SDM, the value of the forward tach offset shall be the value computed by subtrag
bginning SDM from the mark tach count of the following SDM.

Hle SDM from the mark tach count of the following SDM.

nd SDM, the value of the forward tach offset shall be set to (000000).
This byte shall be set to (00).

to 11: These bytes shall contain the value of the reverse tach offset,
ginning SDM, the value of the reverse tach offset shall be set«ta_(000000).

ddle SDM, the value of the reverse tach offset shall be the value computed by subtractin
jous SDM from the mark tach count of this middle SDM.

SDM from the mark tach count of this end SDM.
P t0 27: These bytes shall be set to (00).

mark

dentification mark (FID) shall indicate.the format of the information recorded on the tape.
mation written in the forward direction in the volume control region of the physical volume

k device block shall contain one.or two packets.

ark contains two packets; the first packet shall comprise 28 bytes of data, all of which 3
et shall comprise 64 bytes of data as described below.

hrk contains one packet, the packet shall contain 64 bytes of data as described below.
This byte shall be‘set to (74).
This byte shall be set to (02).
This byteshall be set to (06).
This byte shall indicate if the SECC is enabled in the data region of the tape. This byte sh

ting the mark tach cour

) the mark tach count ¢

g the mark tach count

nd SDM, the value of the reverse tach offset shall be the value computed by subtracting the mark tach count of t

The FID mark shall be

hall be set to (00). The

all be set to:

(00) if th

e SECC is not enabled in the data region;

(01) if the SECC is enabled in the data region.

— Bytes 4
— Byte6:

and 5: These bytes shall be set to (00).
This byte shall be set to (00).

— Byte 7: This byte shall indicate the proportion of the tape that is available for use by the format described in this
International Standard. Settings of this byte shall allow the logical repositioning of locations LP2 and EOT with respect
to LP1 as defined by valugg. See table 3.

When this byte is set to a value or within the range of values shown below, the logical location of LP2 shall be the specifie
portion of the physical location of LP2 with respect to LP1 as given in table 5.

© ISO/IEC 200
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Table 5 - Proportion of tape available

Bytes 8 to
Bytes 34 &
Bytes 36 {|
Bytes 60 {|

16.11 DBM

The DBM mar
system to dete

The DBM mark

DBM gene
wrap regid
partitions
servo denf
File Mark

rmine the location of partitions, media defects, and recorded elements.
shall contain five packets in the following order:

ral information packet;
n packet;

hacket;

ark packet;

backet.

16.11.1 DBM general information packet

The DBM gen
packets in the

The DBM gene
— BytesOto
Byte 4:
Bits O to 2:
Bit 3: This
ZERO if

eral information packet shall contain information about the number of elements contai
DBM mark.

ral information packet shall contain 28 bytes of mark data.
3: These bytes shall be setta (00).

These bits shall be'set'to ZERO.
bit shall be set ta:

the number0f*SDM sets does not exceed 512;

ONE if fhe numberof SDM sets exceeds 512.

Bit 4: This
ZERO if

bit shall.be set to:

thelnumber of File Marks does not exceed 1 024;

Byte 7 value Proportion available
(00) 100%
(C1) to (FF) 100%
(81) to (CO) 75%
(41) to (80) 50%
(01) to (40) 25%
33-Fhesebytesshatt-besetto(06)
nd 35: These bytes shall be set to (0001).
D 59: These bytes shall be set to (00).
D 63:These bytes shall contain the CRC generated over Bytes 0 to 59 of the, E)ID 'mark data field.
mark
shall immediately follow the FID mark and shall contain informatiafy Wwhich may be writien and used by the

hed in the remaining

ONE ift
Bits 5to 7:

packet.

48

e numper or Flle Viarks exceeas 1 UZ4.

These bits shall be set to ZERO

Bytes 12 to 27:These bytes shall be set to (00).

© ISO/IEC 2000 — All

Byte 5: This byte shall be set to (80), indicating the number of wrap region entries recorded in the DBM wrap region

Bytes 6 and 7:These bytes shall be set to (0001), indicating one partition entry is recorded in the DBM patrtition packet.
Bytes 8 and 9:These bytes shall be set to the number of SDM set entries recorded in the DBM servo demark packet.

Bytes 10 and 11:These bytes shall be set to the number of File Mark entries recorded in the DBM File Mark packet.
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16.11.2 DBM wrap region packet
The DBM wrap region packet shall contain location information for the half-wraps recorded on the tape.

Each half-wrap shall be logically divided into 16 equally spaced regions between LP1 and EOT. Regions shall be numbered
to 15. Region numbers shall increase in the logical forward direction. Region locations shall not be altered by logica
repositioning of LP2 by FID mark byte 7.

The data field of the DBM wrap region packet shall be a field comprising 2 048 bytes. The data field shall contain 16
contiguous bytes of information for each half-wrap region. The data for each 16-byte half-wrap entry shall be:

— Bytes 0 to 3:These bytes shall be set to the value of the logical block identifier of the first logical block which is recorded
in that region.

— Byte 4: This hym shall he set to the value of the device block (QPP table R) type of the first device

lock which is recordec

in that region.

— Bytes 5

— Byte 8:[This byte shall be set to the value of the half-wrap number.

— Bytes 9

in this region, divided by 16.
— Byte 12

Bit 0: Th

ZERC
ONE

Bits 1 tol
— Byte 13

— Bytes 1§ and 15These bytes shall be set to (00).

16.11.3 DBM partitions packet
The DBM partitions packet shall contain information about the partitions recorded on the tape.

The data fie
— BytesO
— Byte 8:

Bits 0 apd 1: These bits shal)be set to ZERO.

Bit 2: Th

ZERC
ONE

Bit 3: Th

to 11:These bytes shall be set to the value of the device block tach count of the first devig

is bit shall be set to:

if the region is not between BOP and EOD;
f the region is between BOP and EOD.

7: These bits shall be set to ZERO.

- This byte shall be set to the value of the region\tumber.

d of the DBM partitions packet shall be 32 bytes. The data for the partition entry shall be:
to 7:These bytes shall be-set-to (00).

is bit shall be setto:

if the parfition does not contain a BOP mark;
f the partition contains a BOP mark.

is bit.shall be set to:

ZERGHHne-partition-dees-heteontaiant ek

Hthao nartitinn danc nat contain an EO\MN maael -
o y

ONE if the partition contains an EOD mark.
Bit 4: This bit shall be set to:

ZERO if the DBM mark information is not valid for the partition;
ONE if the DBM mark information is valid for the partition.

to 7:These bytes shall be set to the value of the device block identifier of the first device block which is recorded
in that region.

e block that is recordec

Bit 5: The setting of this bit is not defined in this International Standard. It shall be ignored in interchange.
Bit 6: This bit shall be set to:

ZERQO if the partition is not permanently write-protected;
ONE if the partition is permanently write-protected.

If this

© ISO/IEC 200

bit is set to ONE no future write shall reset this bit to ZERO.
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Bit 7: This bit shall be set to:
ZERO if the partition is not temporarily write-protected,;
ONE if the partition is temporarily write-protected.
If this bit is set to ONE future writes may reset this bit to ZERO.
— Bytes 9 to 11:These bytes shall be set to (00).
— Byte 12: This byte shall be set to the value of the half-wrap in which the BOP mark is recorded.

— Bytes 13 to 15:These bytes shall be set to the value of the mark tach count divided by 16 at which the BOP mark is
recorded.

— Byte 16: Thishytestattbesettothe vatue of the hatt-wrapmmwhichthe EOBDmark s Tecorded—

— Bytes 17 1o 19:These bytes shall be set to the value of the mark tach count divided by 16 atwhich the EOD mark is
recorded.

— Bytes 20 [o 23:These bytes shall be set to the value of the logical block identifier of'the EOD mark, which is that
recorded ip Bytes 20 to 23 of the device block header (See 17.1.1, Bytes 20 to 23).

— Byte 24: This byte shall be set to (00).

— Bytes 25 o 27:These bytes shall be set to the value of the device block identifier of the EOD mark, which is that
recorded ih Bytes 13 to 15 of the device block header.

— Bytes 28 tp 31:These bytes shall be set to (00).

16.11.4 DBM sgervo demark packet
The DBM servp demark packet shall contain information about theAfirst'’512 SDMs recorded on the tape.

The data field jof the DBM servo demark packet shall be a variable length field. The field length may be zero bytes up to a
maximum of 8 [192 bytes, in integer multiples of 16 bytes.

The data field [shall contain 16 contiguous bytes of information for each SDM set for which informatign is recorded in the
DBM mark.

The data for egch 16-byte SDM entry shall be:

— Bytes 0 to|3: These bytes shall be set to thewalue of the logical block identifier of the beginning SDM of the set, which is
that recorded in Bytes 20 to 23 of the device block header.

— Buyte 4: This byte shall be set to the 'value of the device block identifier of the beginning SDM subtralcted from the device
block identifier of the end SDM.

— Bytes 5 to|7:These bytes shallbe set to the value of the device block identifier of the beginning SDM.
— Byte 8: Thjs byte shall be'set to the value of the half-wrap number in which the beginning SDM is reqorded.

— Bytes 9 to|11:Thesge bytes shall be set to the value of the mark tach count of the beginning SDM divided by 16.
— Byte 12: This hyte-shall be set to (00).
— Bytes 13 tp 15:These bytes shall be set to the value of the mark tach count of the end SDM divided hy 16.

16.11.5 DBM File Mark packet
The DBM File Mark packet shall contain information about the first 1 024 File Marks recorded on the tape.

The data field of the DBM File Mark packet shall be a variable length field. The field length, expressed in bytes, may be 0 or
an integer multiple of 16, up to a maximum length of 16 384.

The data field shall contain 16 contiguous bytes of information for each File Mark for which information is recorded in the
DBM mark.

— Bytes 0 to 3:These bytes shall be set to the value of the logical block identifier of the File Mark, which are bytes 20 to 23
of the device block header.

— Byte 4: This byte shall be set to (00).
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Bytes 1
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evice block header.

4 and 15These bytes shall be set to (00).

16.12 SARS mark

The data field of the SARS mark device block shall have one packet, the volume summary packet. The contents of the volun
summary packet data field shall be ignored in interchange.

Bytes 5 to 7:These bytes shall be set to the value of the device block identifier of the File Mark, which are bytes 13 to 15

Byte 8: This byte shall be set to the value of the half-wrap number in which the File Mark is recorded.
Bytes 9 to 11:These bytes shall be set to the value of the mark tach count of the File Mark divided by 16.

Bytes 12 and 13:These bytes shall be set to the value of the partition number in which the File Mark is recorded.

16.13 DB

The DBM ¢
made. The [l

If the physig
when the c4
volume clos

If the physic
The DBM ch

16.14 DB
The DBM v4

DBM valid npark, if present, shall be the final mark in the volume{Control region.

If the physid
The DBM va

If the physic
The DBM vg

17 De
Packets shg

shall contain either data packets or mark packets but shall not contain both types. A packet shall ng

blocks.
A device blo

a devic

a devic

one or Inore packets;

checked out mark

ecked out mark shall indicate that the DBM mark has not been updated to reflectall’chal
DBM checked out mark, if present, shall be the final mark in the volume control region.

al volume is not write-protected, this mark shall be written on the tape when the volum
rtridge is loaded. The DBM checked out mark shall be overwritten byrthe DBM valid
ng process.

Bl volume is write-protected, the DBM checked out mark shall be neithér written nor overw
ecked out mark device block shall contain one packet with 28 bytes of data, all of which s

M valid mark
lid mark shall indicate that the DBM mark has been updated to reflect all changes that m

al volume is not write-protected, this mark shall be written on the tape during a normal
lid mark shall be overwritten by the DBM checked out mark during a normal volume open

Al volume is write-protected, the DBM validumark shall be neither written nor overwritten.

lid mark device block shall contain one’packet with 28 bytes of data, all of which shall be s

ice block format
Il be placed into device blocks: One or more packets shall be mapped into a single deV

ck shall consist of:

p block header;

p block trailer.

Device block header One or more packets Device block traile

nges that may have be

e control region is reac
mark during a normal

ritten.
hall be set to (00).

hy have been made. T

olume closing process
ng process.

et to (00).

ice block. A device blo
t be split into two devic

Figure 29 - Device Block

17.1

Device block header

A 96-byte device block header shall be the first bytes of a device block. The device block header bytes shall not be processec

The device block header shall contain the following three 32-byte sub-fields:

a device block control;
a device block sequence control;
a Vendor identification code.

Device block control

Device block sequence control

Vendor identification code

© ISO/IEC 200

Figure 30 - Device Block Header
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17.1.1 Device block control
— Byte 0: This byte shall be set to (00).

— Bytes 1 to 3:These bytes shall be set to the device block byte number of the first byte of the device block trailer field.
— Byte 4: This byte shall be set to the number of MIUs that are contained in the device block.
— Byte 5: Device block control flags

Bits O to 2: These bits shall be set to ZEROs.

Bits 3 and 4: These bits shall identify the device block subtype.

For a servo demark mark, these bits shall be set to:

— ZERO-ZERO if the servo demark mark is invalid;

— ZERO-QNE if the servo demark mark is a beginning servo demark mark;
— ONE-ZHRO if the servo demark mark is a middle servo demark mark;

— ONE-ONE if the servo demark mark is an end servo demark mark.

For an end of data mark, the setting of these bits is not specified in this International ‘Standard. They shall be ignored in
interchangge.

For all other marks, these bits shall be set to ZERO-ZERO.
Bit 5: This pit shall be set to ZERO.

Bit 6:

For device|block type (FF) this bit shall be set to:

ZERO iffthe first packet in the device block data field contairis the start of a sub-block; ONE if the first packet in the
device block data field does not contain the start of a sub-block.

For device|block types (60), (70), and (Ahis bit shall be set'as bit 6 in the next device block.
For all other device block types this bit shall be set to,ZERO.

Bit 7:
For device|block type (FF) this bit shall be set to:

ZERO ifl the last packet in the device.block data field contains the end of a sub-block; ONE if the last packet in the
device block data field does not contdinthe end of a sub-block.

For device|block type (60), (70), and*(A0), this bit shall be set as bit 7 in the previous device block.

For all other device block typestthis bit shall be set to ZERO.
— Bytes 6 and 7:These bytes.shall be set to the value of the number of packets within the device block|data field.
— Byte 8: Thjs byte shalt)be set to (00) for a data device block, or to (07) for a mark device block.
— Byte 9: This byte shall be set to the value of the device block repetition.

For data device-blocks this byte shall be set to (00).

For mark cvi\.,c b:U\J:’\O thlo b_y’tc Ohﬂ:: bc oct tU thc IIUIIIbCI Uf thc LLLLZ Ir\ dCVI\;C b:Ub:\ V\Ilthlll thc wunri t mark. The number
shall be set to 0 for the first mark device block within the mark, and shall be incremented by one for each subsequent mark
device block within the current mark.

— Byte 10: This field shall specify the type of packets within the device block. See table 6.
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Table 6 - Device Block Identifiers

Bytes 1/l and 12:These bytes shall be set to (00).

Bytes 1
within al

The deV
shall be

Byte 16

Bytes 1

For dev
first bytg
device

For all g
Bytes 2

For dev|
logical o
(00000d
subseqt

For dev

For devi
23 plus

Device block type Device block identifier
Logical block (FF)
Void mark (EO)
File Mark (FO)
Beginning of half-wrap mark (60)
End of half-wrap mark (70)
Beginning of partition mark (80)
End of data mark (90)
Servo demark mark (A0)
SARS (30)
DBM mark (20)
FID mark (10)
DBM checked out mark (40)
DBM valid mark (60)

3 to 15:These bytes shall be set to the value of the current device block identifier. All
single mark shall have the same device block identifier,

ice block identifier shall be set to (000000) for the first\device block within a partition. The
incremented by one for each subsequent device block within the current partition.

- This byte shall be set to (00).

7 to 19:

ce blocks of device block type (FF) these bytes shall be set to the value of the device |
b of the packet that has the start of the last logical block in the device block. If no logi
lock then these bytes shall be setto (FF) .

ther device block types thesedytes shall be set to (00) .
D to 23:

ce blocks of type (RE)»and (FO0) these bytes shall be set to the value of the logical blg
lock that is fully or partially contained within the current device block. The logical block id
00) for the first logical block within a partition. The logical block identifier shall be increm
ent logical bleck within a partition.

ce blocks oftype (10), (20), (30), (40), and (50), these bytes shall be set to (FF).

ce blocks of type (EO) and (90) these bytes shall be set to the value contained in device
héxalue in the device block control bytes 24 to 25 of the previous device block.

8 mark device blocks

device block identifier

lock byte number of th
al block begins in the

ck identifier of the first
entifier shall be set to
ented by one for each

block control bytes 20

For all other device block types these bytes shall be set to the value contained in device block control bytes 20 to 23 of tt
next device block.

Bytes 24 and 25:

For device blocks of type (FF) these bytes shall be set to the value of the number of logical blocks that are fully or partially
contained within the current device block.

For devi

For devi

ce blocks of type (EO) and (FO) these bytes shall be set to (0001) .
ce blocks of all other types these bytes shall be set to (0000) .

Bytes 26 and 27:These bytes shall be set to the value of the current partition number. The first partition number shall be
(0000) and shall be incremented by one for each subsequent partition.

Bytes 28 to 31:These bytes shall be set to the CRC generated over bytes 0 to 27 of the device block control field.

© ISO/IEC 2000 — All rights reserved
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17.1.2 Device block sequence control

interchange.

Bytes 6 to

interchang

Byte 4: This byte shall be set to (00).

Byte 5: This shall be set to the value of the half-wrap number. The first half-wrap is number (00).

10:These bytes shall be set to (00).

e.

Bytes 20 &
total numk
and shall

(FFFF) shpll be (0000).

— Bytes 22 tp 27:These bytes shall be set to (00).

— Eyltdes 28 1o 31:These bytes shall be set to the CRC generated over bytes 0 to\27 of the device b
ield.

17.1.3 Venddr identification code

— Bytes 0 to|7:These bytes shall specify a Vendor identification code recaorded as specified in annex D.

— Bytes 8 t¢ 27: The setting of these bytes is not specified by _this International Standard. They
interchange.

Bytes 28 {|

17.2 Devic
The device blo|

17.3 Devic

The device bld
shall consist o
bytes necessa
shall be set to

18 ECC
The ECC trang

Throughout th
includes logica

18.1 CRC
The CRC shall

nd 21:These bytes shall be set to the value of the count that exists at the time the deyice
er of times that the cartridge has been loaded while not write-protected. The initialvalue
be incremented by one for each subsequent cartridge load while not file protected. Th

D 31:These bytes shall contain the CRC generated\over bytes 0 to 27 of the vendor identif

e block data
ck data field shall contain one or more packets of the same packet type.

b block trailer

f 96 bytes which shall be an exact repeat of the 96-byte device block header, preceded
y, if any, to make the numbef.of bytes in the entire device block equal to an integer multig
00).

forms device blacks into ECC encoded physical blocks.

s section, thesterm “data” refers to any information that is exclusive of error control co
| block datay; mark data, control, and pad bytes.

Byte 0: The setting of this byte is not specified in this International Standard. It shall be ignored in interchange.

Bytes 1 to 3: The setting of these bytes is not specified in this International Standard. They shall be ignored in

Bytes 11 to 19 The setting of these bytes is not specified in this International Standard. They shall be ignored in

block is written of the
shall be set to (0000)
e next increment after

ock sequence control

shall be ignored in

cation code field.

ck trailer shall be the last bytes afya device block. The device block trailer shall be a variable length field. It

by the number of pad
le of MIUs. Pad bytes

de information. This

betaReed-Solomayy (N-4) code over GF(256).

The GF(256) ¢
G(X)=x8+ x4+

alculation shall be defined by:

X3 +x2+1

A primitive elementa in GF(256) shall be:

a=(0 0 0
ol of aod

The generator

000 1 0)
ot o3 o2 ol of

polynomial shall be:

G(x) = x4 + 02013 + 24642 + 201y + /0

The CRC bhytes shall be generated by a generator circuit whose registers shall be set to ZEROs prior to beginning processing
See figure 31. Registers RO to R3 are 8 bits wide. Data bytes shall be fed sequentially into the encoder. Then the contents of
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R3 shall be CRC3, that of R2 shall be CRC2, that of R1 shall be CRC1, and that of RO shall be CRC0. When these CRC byt
are appended to data bytes or placed in any field, CRC3 shall be the first byte appended, followed by CRC2, CRC1, and th

CRCO.

Input

RO R1 R2

)4

]

R3

18.2 Coq

The code bl
organised a
code blocks

The eight cq
be placed i
before any g
1 of the first

18.3 EC

The ECC encoded code block shall be the result of processing a code block by the ECC algorithm

block shall g
The ECC erj

Minimu

MIE Po

Rows 1 to 2
column posi

Codeword: A Codeword shall be @ny of the first 32 columns of the ECC encoded code block;

ZU'T 207

A
A

A
A

Figure 31 - CRC shift register

le block

bck shall be the basic data unit which is processed by the ECC @lgorithm. The code blog
5 a 24 by 32 byte matrix. The bytes of the code block may be any Combination of data, co
shall be constructed from each MIU.

de blocks shall be filled by placing the first MIU byte into'row 1, column 1 of the first cod

row 24, column 1. Byte 25 shall be placed in row, Iy ¢olumn 2. The first code block sh
ata is placed in the second code block. This shalkresult in the first byte of the MIU being
code block, and the final byte of the MIU being placed in row 24, column 32 of the final co

" encoded code block

ontain 1 056 bytes organised as a 32 by 33 matrix. See figure 32.

coded code block shall be comprised of the following items:

nter: The MIE Pointer'shall be a column 33 of the ECC encoded code block

4 and columns & te’32 of the ECC encoded code block shall contain the code block by
fions that theywoccupy in the code block.

Each 24-b

Each 32-byje row’ of the 32-row ECC encoded code block shall be passed through ECC circuitf
detection code byte, which shall be placed in column 33 of the ECC encoded code block.

m Interleave Element (MIE): AR:MIE shall be any one row of the ECC encoded code block;

k shall contain 768 byt
ntrol, or pad bytes. Eig

e block. Byte 24 shall
all be filled completely
placed in row 1, columt
He block.

The ECC encoded co

rtes in the same row al

column_of'the 32-column code block shall be passed through ECC circuitry to generate 8 correction code byte
which shall be placed.in rows 25 to 32 of the ECC encoded code block.

y to generate one err
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33 bytes

A

A

32 bytes

Data bytes

24 bytes Control bytes
Pad bytes, if any
32 bytes

18.4 Codeyord correction code generation

Each column ¢f the ECC encoded code block shall consist of 24 data g.%\e

codeword corrgction code. The ECC shall be a Reed-Solomon (32, ZQC
The GF(256) cilculation shall be defined by: Q
GXX)=x8+x*Hx3+x2+1 s\\§\
A primitive elemento in GF(256) shall be: %)
)

a=(0 0 0J]0 0 0O 1 0) $

0(7 0(6 OLE 0(4 (13 (12 Otl OLO A
The generator [polynomial shall be: \.O

G(X) = X8+ al7Px7 + 024066 + (2115 + 253 572203 + o352 + o203 + 36

See figure 33.|Registers RO to R7

Figure 32 - ECC Encoded Code Block

s and 8 ECC bytes, which are referred to as the
e over GF(256).

8 bits wide. Data bytes shall be fed sequentially into the encodel. Then the contents of

The ECC bytes shall be generated&a generator circuit whose registers shall be set to ZEROs prior t¢ beginning processing

field, CRC7 shpll be the first

ppended, followed by ECCB6, and so forth to ECCO.

R7 is ECC7, that of R6 is Eccg@wd so forth to ECCO0. When these ECC bhytes are appended to datal bytes or placed in any

X

<,

N\

Input

Figure 33 - ECC shift register

56

r.\\(:/m:m pD—>—R2——PPD—I—RI—— PR RSB Rl R
T T T ! { T
220 211 240 176
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18.5 MIE pointer code generation

Each row of the ECC encoded code block shall consist of 32 data or ECC bytes and 1 EDC byte, which shall be referred to
the MIE pointer correction code. The EDC shall be a Reed-Solomon (33, 32) code over GF(256).

The GF(256) calculation shall be defined by:
GX)=x8+x*+x3+x2+1

A primitive elemento in GF(256) shall be:
o=(0 0 0 0 0 O 1 0)

of ab o® ot a3 o2 ol of

The generatorpotyromiat stratte:
GX)=x+a

18.6 ECC encoded interleave unit

The rows ofl the 8 ECC encoded code blocks, which correspond to one MIU, shall be interleaved tq form the ECC encode
interleave unit (EEIU). The EEIU shall be a 16 by 16 matrix each entry of which is a 33-byte MIE.

If each of the 8 code blocks shall be assigned an identifier A to H, where code block)A shall contain the first bytes of the MIU
and code blpck H shall contain the last bytes of the MIU, then each row of each~ECC encoded code block shall be identified t
its code blogk letter and its row number.

The arrangg¢ment of the ECC encoded code blocks after interleaving shall’be as shown in figure 34. Each row of the EC
encoded intgrleave unit shall be assigned to its correspond recording track. Row 1 shall be assigned fo track 1. Row 16 shall
assigned to ftrack 16.

Al Bl Cl1 Dl El F1 Gl HI A2 B2 C2 D2 E2 F2 G2 | H2
B3 C3 D3 E3 F3 G3 H3 A3 B4 C4 D4 E4 F4 G4 H4 | A4
(O)) D5 ES F5 G5 H5 AS B5 C6 D6 E6 F6 G6 Hé6 A6 | B6
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\
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Figure 34 - ECC Encoded Interleave Unit

18.7 Short error correction code generation

The short error correction code (SECC) shall be the result of processing eight sequential MIEs in a given EEIU row, startin
with the first MIE in the row.

The use of SECC in the data region shall be optional. The use of SECC in the VCR region shall be mandatory. A flag bit in th
FID shall indicate if the SECC is enabled in the data region.
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Each short error correction code interval shall consist of 264 data bytes and 8 ECC bytes.

The SECC shall be a Reed-Solomon (136, 132) code over GF(256). All odd bytes in the 272 byte stream shall form one (136,
132) codeword and the even bytes shall form the other codeword. The 264 data bytes shall be placed along the track in
sequence, bytes 1 to 264, followed by the interleaved ECC bytes SECC7 to SECCO after the eighth MIE of each eight MIE
group. See figure 39.

The GF(256) calculation shall be defined by:

GX)=x8+x4+

xX3+x2+1

A primitive elementa in GF(256) shall be:
a=(0 0 00O O 1 0)

a’ of o
The generator
G(x) = x*+ a1

The SECC od
processing. S§
contents of R7
The SECC ev
processing. Se
contents of R6

polynomial shall be:
3 + 02472 + o7 + o2

d bytes shall be generated by a generator circuit whose registers shallbe’set to ZEHR

bn bytes shall be generated by a generator circuit whose registers shall be set to ZE

5 04 o3 o2 ol oO

e figure 35. All registerg &e 8 bits wide. Odd data bytes shall be fed sequentially into the
shall be SECC7, that of R5 shall be SECCS5, that of R3 shall be SECC3;and that of R1 sh

e figure 36. All registerg &e 8 bits wide. Even data bytes shall-be fed sequentially into th
shall be SECCS6, that of R4 shall be SECC4, that of R2 shall’be SECC2, and that of RO sh

When these SECC bytes are appended to data bytes or placed in any-field, SECC7 shall be the first bytg
SECCSG6, and s¢ forth to SECCO.
Input
R1 ? R3 ﬁ% R5 >T R7 —Pé@
a2 a’® o247 o’
Figure 35 - SECC Odd Bytes shift register
Input
RO R2 ? R4 D R6 D
2 75 247 74
o o a o
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A

Figure 36 - SECC Even Bytes shift register
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The byte stream written to each data track shall be formed by adding synchronising information to the corresponding row frot

each of the

ECC encoded interleave units with the SECC, if used.

Each byte stream containing synchronising information shall be a synchronised physical track. The aggregate of synchronis

physical tra

cks corresponding to one device block shall be a synchronised physical block.

19.1 Synchronisation format
The synchronisation format shall consist of three entities.

— acquisition burst: which shall consist of 30 instances of the character (33). The acquisition burst shall occur at thi
beginning and end of each synchronised physical track.

— resynchronisation burst: which shall consist of 10 instances of the character (33). The resynchrgnisation burst shall occ
betweep each group of 16 MIEs per track which corresponds to one EEIU across all tracks. See-flgure 37 and figure 38.
— synchrgnisation characters: which shall consist of one of 12 characters. See table 7.
The synchr@nisation characters by track shall occur after the beginning acquisition burst, after each [pair of interleaved MIE
after resynchronisation bursts, and before the final acquisition burst. Synchronisation characters shpll be placed as showr
figure 40 to figure 42.
If the devicq block is short, there may not be enough bursts to require all ten FSC and BSC. In this|case, only the necess:
number of HSCs and BSCs shall be written. Figure 43 illustrates placementof synchronisation characters for device blocks
one and twg MIUs in size. Figure 44 illustrates placement of synchronisatien”characters for a device block of three MIUs i
size.
Table 7 - Sync Characters
Sync character Name Value

Forward sync character, 1 FSC1 (5834

Forward sync character, 2 FSC2 (6DF2

Forward sync chatacter 3 FSC3 (42AA

Forward sync character 4 FSC4 (4B62

Forward sync character 5 FSCH (5F0A

Forward-resync character FRC (30CA

Réverse resync character BR( (530Q)

Reverse sync character 1 BSC[L (2C7AH)

Reverse sync character 2 BSCp (4E3A)

Reverse sync character 3 BSCB (5542

Reverse sync character 4 BSC# (5ED2)

Reverse sync character 5 BSCbhH (50E2)
© ISO/IEC 2000 — All rights reserved 59


https://iecnorm.com/api/?name=fae206bde04d7b3e750ad3b1c5f91084

