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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 Internatronal Standards through technical commrttees established by the respectrve organrzatron to deal with
particular interest. Other
international organrzatlons governmental and non- governmental in liaison Wrth ISO and IEC also take part in the work.

Internatioal 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, ISO/IEC JTC 1. Draft
Internatiofal Standards adopted by the joint technical committee are circulated to national bedies for voting.|Publication as an
Internatiofal Standard requires approval by at least 75 % of the national bodies casting a yote.

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

Internatiofal 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 JTQArfprmation technelogyin parallel with its approval by national
bodies of SO and IEC.

Annexes A, B, C and D form a normative part of this International Standard. Annexes E to G are for informati¢pn 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 - General

1 Scope

This International Standard specifies the physical and magnetic characteristics of a magnetic tape,cartrig
tape 12,7 mm wide, so as to provide physical interchange of such cartridges between drives. It also”speci
recordgd signals, the recording method and the recorded format known as Parallel Serpentine, th
interchgange between drives by means of such cartridges. The format supports variable 1ength Logical
search,|and the use of the algorithm for data compression specified in International Standard ISO/IEC 152

Information interchange between systems also requires, at a minimum, agreement between the interch
interchgnge code(s) and the specification of the structure and labelling of the infopmation on the interchang
Together with a standard for volume and file structure, e.g. International Standard 1SO 1001, this Int
provideg for full data interchange between data processing systems.

2 Conformance

2.1 Magnetic tape cartridge

A tape fartridge shall be in conformance with this International Standard if it meets all the mandatory red
herein. [ The tape requirements shall be satisfied throughout.th€e extent of the tape.

2.2 Generating system

A genefating system shall be in conformance with this,International Standard if it generates a tape accordi
2.3 Receiving system

A receiying system shall be in conformance with'this International Standard if it can read all tapes accordin
3 Normative references

The following normative documenis)contain provisions which, through reference in this text, constitute

Internafional Standard. For dated references, subsequent amendments to, or revisions of, any of theg
apply. However, parties to agreements based on this International Standard are encouraged to investi
applying the most recent editions of the normative documents indicated below. For undated references, th
normative document referred to applies. Members of ISO and IEC maintain registers of currently valid Inte

ISO 1001: 1986Information processing — File structure and labelling of magnetic tapes for information intg
IEC 60950:19995afety of information technology equipment.
ISO/IEC 15200:1998nformation technology— Adaptive Lossless Data Compression algorithm (ALDC).

ge, using a magn
fies the quality of t
ereby allowing de
Records, high spe
DO.

ange parties upon
ed cartridge.

ernational Standau

uirements specifie

g to 2.1.

gto 2.1.

provisions of this
e publications do
hate the possibility
e latest edition of t
national Standard:

rchange

ISO/R §2771966Plastics — Determination of tensile properties.

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 Terms 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

© 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
tape Reference Edge.

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

normal to the

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

repordedHnformation:

BOT end.

cyclic redundancy check (CRC) characterA four-byte character used for error detection.
end of tape (EOT):The point on a track farthest from BOT up to which recording is allowed.
efror-correcting code (ECC):An algorithm yielding bytes used for error detection and correc
efror-detecting code (EDC):An algorithm yielding bytes used for error detection.

Fj:e Mark: A recorded element requested by a host that marks the end/of a host data file or

flix transition position: The point on the magnetic tape that exhibits the maximum free-spag
nqrmal to the tape surface.

fliix transition spacing: The distance along a track between‘successive flux transitions.
half-wrap: A track group recorded in the physical forward.or physical reverse direction.

ical block:User data or a File Mark that is received\as input by the system or that is sent
system.

ical forward: The direction of tape motion that results in finding an ascending order of
ntifiers.

ical reverse:The direction of tape mgtion that results in finding a descending order of
ntifiers.

agnetic tape:A tape that accepts and retains magnetic signals intended for input, output,
dgta for information processing.

ark tach count: The value-ef'the tach counter that exists at the starting point of an Interbl
tofthe first device block of amark.

aster Standard Reference TapeA tape selected as the standard for Reference Field, sigr
repolution, and broad-band signal-to-noise ratio.

Ndte - A Master Stafidard Reference Tape has been established at Imation Corporation.

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

pte-record condition: The condition of the magnetic tape in preparation for data recording

cartridge: A container holding a single supply reel of magnetic tape with an attached IeadLr block at the

ion.

nggregate.
e flux density

as output from
device block
device block
and storage of
pck Gap prior

nal amplitude,

expressed in

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
extended to take account of demands for such SSRTSs.

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

may be shortened c

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

precise locations for recording data.

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
Standard Reference Tape

each Secondar

4.32
4.33

4.34
4.35
4.36
4.37

4.38

5
51
The foll

A

Sp
fro

In
bits

Le
Th
Nu

to the left.

5.2

dala, and to the input and output\of the error-detecting and error-correcting codes, and to the cyclic re

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

Test Recording Current (b, ): A current whose value is 1,5 times the Standard Refereng
1.5x1).

track: A longitudinal area on the tape along which a series of magnetic signalscan be rec
track group: The set of tracks recorded simultaneously.

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

Typical Field: The minimum recording field which, when applied to-a‘'magnetic tape, will
signal amplitude equal to 85 % of the maximum average sighal amplitude at 2 550
density.

write equalisation: An algorithm that linearly transforms.an input binary sequence into
sequence.
Conventions and notations

Representation of numbers
bwing conventions and notations apply in this International Standard, unless otherwise stated.

easured value is rounded off to the least, significant digit of the corresponding specified valug
cified value of 1,26 with a positive toleranee +0,01, and a negative tolerance -0,02 allows a range
m 1,235 to 1,275.

pach block and in each field the bytes shall be arranged with Byte 0, the most significant, first. W
shall be arranged with Bit 0, the most significant, first and Bit 7, the least significant bit, last. This g

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

bers in binarynotation and bit patterns are represented by strings of digits 0 and 1 shown with the

Dimensions

The din

miIIime1res with a tolerance of + 50 mm.

nensigns in figures 1 to 3 are nominal dimensions. Unless otherwise stated, the dimensions in f

te Curgent (1

orded.

huse an average
ftpmm recording

another binary

2. It implies that a
of measured valu

ithin each byte the
rder applies to the
Hundancy characte

most significant b

gures 4 to 21 are

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

LP1 Logical Point 1

LP2 Logical Point 2

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 Environment and safety

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

6.1 Chprtridge and tape testing environment.
Unless otherwise stated, tests and measurements made on the cartridge and tape to check the requirements of this Internation
Standard shall be carried out under the following conditions:

— tempeérature: 23°@2°C

— relatiye humidity: 40 % to 60 %

— condifioning before testing: 24 h min.

6.2 Chartridge operating envirenment

Cartridgeg used for data interchange shall be capable of operating under the following conditions:

— tempeérature: 16°Cto 32°C
— relatiye humidity: 20 % to 80 %
— wet bplb temperatute: 26 °C max.

Note - Locdlised tapettemperatures in excess of 48 °C may cause tape damage.

If during $torage~and/or transportation a cartridge has been exposed to conditions outside the above yalues, it shall be
conditiondd, 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 Infernational Standard does not specify parameters for the environment in which cartridges should be transporte
Annex [E gives some recommendations for transportation.

Section 2 - Requirements for the unrecorded tape

7 Mechanical and electrical requirements

7.1 Material

The tage shall consist of a base material (oriented polyethylene terephthalate film onits equivalent) coated on one surface w
a strong yet flexible layer of ferromagnetic material dispersed in a suitable binder. The other surface of the tape may be coat
to enhance electrical conduction, tape handling and mechanical properties.

7.2 Tape length

The length of 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 less than 0,28 N.

7.4 Total thickness
The totdl thickness of the magnetic tape at any poipt Shall bepdid, @ 1,0um.

7.5 Base material thickness
The thigkness of the base material shall be 1412+ 0,7 um.

7.6 Discontinuity
There ghall be no discontinuities in‘the tape such as those produced by tape splicing or perforations.

7.7 Longitudinal curvature
The lonjgitudinal curvature\isS’measured as the departure of the Reference Edge of the tape from a sfraight line along t
longitudinal dimension of the tape in the plane of the tape surface.

7.7.1 |Requirement

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

7.7.2 |Procedure
Allow a|1¢m length of tape to unroll and measure its natural curvature on a flat, smooth surface. Measure the deviation from a

T &l M ball + 1o + +la 2.0 atlas £ 000 Tl &l + +la. H% H
m chord—Fhe-deviation-shattrotbe greatermat—o, o Wit a Span- o oo M MSCotresSponastote 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

iv. Ingtall the tape sample on a fixture that uses a clamping bar to hold one end of the sample and g 3,5 g tensioning
weight to pull the other end of the tape sample across a roller. There shall be a minimumydistance of|200 mm between

V. Place the fixture on a 40X microscope stage so that the centre of the fixture,is under the microgcope. Adjust the
microscope to focus on the first edge of the tape, and record the vertical positigning of the focusing| adjustment. The
microscope focusing adjustment shall be known to 1 pm.

Vi. While positioning the tape laterally under the microscope, use the focusing’adjustment to find the pgint of maximum
departure of the tape surface from the reference edge height. Note the vertical height and deternfine the difference
between the first reference of step v and the departed surface height:

vii. Mg@ve the tape under the microscope to view the other referéncé edge. Adjust the microscope focus and note the
fo¢used vertical scope position.

viii. Cqlculate cupping as the average of the height departures ffom the two reference edges determined|in steps vi and vii.
N@ individual measurement shall exceed the allowed maximum.

7.10 Cpefficient of dynamic friction

The dynanic friction between the recording surface and the back surface is the resistance to motion between the recording
surface and the back surface of the tape.

7.10.1 Rpquirements
The coeffigient of dynamic friction between the/magnetic surface and the back surface shall be greater than (,28.

7.10.2 Pfocedure

i. Wiap a first piece of tape around a cylinder of diameter 25,4 mm and wrap it with a total wrap angle of more than 90 °
with the back surface outwards.

ii. Wrap a second test piece, with the magnetic surface inwards, around the first test piece with a total wfap angle of 90 °.

. Exert on one end ¢f the outer test piece a forc& pf 0,64 N.

iv. Atfach the otherend to a force gauge mounted on a linear slide.
V. Drjive thesslide at a speed of 1 mm/s, measure the fbgaequired.
vi. Caleulate 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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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

7.12
Layer-t

adjacent layer so that free and smooth separation of the layers is difficult.

7.12.1

There ghall be no evidence of delamination or other damage to the coatings.

7.12.2
i.

Vi.

Take a test piece of the tape approximately 380 mm long and scribe a line through the recordin
width of the tape 125 mm from one end.

g coating across tt

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.

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

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

Repeat i to iv for the back coating, if any.

Recording surface Scribed line

-\ }
/

+— 125 hain ——», Pressure-sensitive tape

Figure 1 - Measurement of the coating adhesion

Layer-to-layer adhesion
b-layer adhesion refers to the tendency of a layer, when held in close proximity to the adjacent laye

Requirements

Procedure

Fasten one end ©fya 914 mm length of tape, magnetic coating inwards, to a horizontally mou
cylinder with a.fow cold-flow adhesive material.

The dimensions of the cylinder shall be:

- diameter: 12,7 mm
- length: 102 mm

to 254 mm per mir

Note the force at which any part of the coating first separates from the base material. If this\is)leiss than 0,44 N, th

ape before the for

, to bond itself to &

nted stainless ste

Attach a mass of 1 000 g to the opposite end of the tape.

Attach, 25,4 mm above the mass, a narrow strip of double-sided adhesive tape to the magnetic coating.

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

The cylinder with the tape shall then be exposed to the following temperature and humidity cycle:

Time Temperature RH
16 hto18h 54 °C 85 %
4h 54 °C 10 % or less
lhto2h 21°C 45 %

© ISO/IEC 2000 — All rights reserved
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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 ul

12,7 \
-

12,7 @A'

914

PN
Strip/v % /T//
{

1000 g

Figure 2 - Measurement of layer-to-layer adhesion

7.13 Electrical resistance
7.13.1 Rpquirement
The electrjcal resistance of any-square area of the magnetic coating shall

— be greater than 1 x @
— not efceed 10 x 130

The electrjcal resistance of any square area of the back coating shall
— not eXceéd 100 x T

7.13.2 Ploctedure

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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A
~
~

\ 4

w
o <t

Figure 3 - Measurement of electrical resistance

under tgst.

Note - P

7.14
Tape a

Articular attention should be given to keeping the surfaces clean.

Abrasivity
prasivity is the tendency of the tape to wear the tape transport.~\When measured according to ann

wear pgttern on the wear bar shall not exceeg35

7.15

Friction
surface

7.15.1
The for

end shd

7.15.2
i.

Vi.

Friction characteristics after stress

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

Requirements

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

Procedure

Wind a sample of tape on a 50 mm-diameter spool hub to an outside diameter of 99 mm. The wind
N;

Store at 50 °C, 10 % to 20-%.relative humidity for 48 h;
Acclimatise at 23 °C for2-h. Then reapply the wind tension to 1,4 N by unwinding and rewinding ta
Repeat steps ii andifive times for a total of 240 h at 50 °C;

Acclimatise the.tape for 48 h at 30,5 °C, 85 % relative humidity. At that environment measure th
pull the recerding surface over 90 ° of a polished ferrite rod of 25,4 mm diameter made of the m
annex A:

Pull the*sample over the rod at 1,0 mm/s while exerting a force of 0,64 N at the other end. Take f{
with'the tape sample near the outer diameter end and near the hub.

nounting the test piece, make sure that no conducting paths exist between the’ electrodes except that through the cos

ex A, the depth of

hub end over a fer

b required at the h

tension shall be 1,

pe;

e force required to
aterial specified in

orce measuremen

Note - T
7.16

€ 100 Shall riave Deen polisned to a roudgrnness value NZ (150U LsUZ) OF SImootner.

Surface 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 samples.

© ISO/IEC 2000 — All rights reserved
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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 rl\oted.

— Tape|condition: anhysteretically erased

— Tapelspeed: 2,00 m/s £ 0,05 m/s

— Read|track: within the written track

— Azimdith alignment: 6 ' max. between the mean write transitions and the read.gap
— Write|gap length: 0,9um=0,1 um

— Write|lhead saturation density: 8 000+&300 G

— Tapeltension: 1,4M0,2N

— Recofding current: Test Recording Current)(l

— Physikal recording densities: f 4 2 550 ftpmm
4f = 10 200 ftpmm

The methad of recording shall be as defined in clause 11.
8.1 Typical Field
The Typichl Field shall be between 90 % and 110 % of.the Reference Field.

Traceabilify to the Reference Field is provided by-the calibration factors supplied with each Secondary Standard Reference
Tape.

8.2 Signal amplitude
The Averdge Signal Amplitude at the physical recording density of 2 550 ftpmm shall be between 75 % and 1p5 % of the SRA.
Traceabilify to the SRA is provided hy)the calibration factors supplied with each Secondary Standard Refererjce Tape.

8.3 Resolution

The ratio pf the average signal amplitude at the physical recording density of 2 550 ftpmm to that at the physical recording
density of 4 000 ftpmm shall be between 80 % and 120 % of the same ratio for the Master Standard Referende Tape.

Traceabilify to the reselution of the Master Standard Reference Tape is provided by the calibration factors qupplied with each
Secondary Standard-Reference Tape.

8.4 Broad-band signal-to-noise ratio (BBSNR)
The BBSNRis 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

—  Wijte-track width: 35um min.

— Repd-track: 3mm

— Azimuth alignment: 6 ' max. between the mean write transitions and the read gap
—  Wrjte-gap length: 0,9m=0,1um

— Wrjte head saturation density: 8 000#&300 G

— Tape tension: 14N£0,2N

— Refording current: Test Recording Curren Jl

— Rerording density: 2 550 ftpmm

9.1 Missing pulse

A missipg pulse is a loss of read signal amplitude detected after writing at the physical recording density|of 2 550 ftpmm. £
missing pulse shall exist when the base-to-peak read signal.amplitude is 25 % or less of half of the avernage signal amplitu
(peak-tp-peak) for the preceding 25,4 mm of tape.

9.1.1 |Requirement
The avgrage missing pulse rate shall be less than-ene missing pulse for ed6f fiux transitions recorded. I addition, no
single tfack shall have a mean missing pulse separation less thari@5lux transitions recorded.
9.1.2 |Procedure

i. \While reading the signal of single tracks, observe and count all missing pulses. When a missing|pulse is detected,
second missing pulse shall netbe counted until 48 consecutive missing pulse-free flux transitions gre read. If a missir
pulse persists for a distance_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(n the tape.

iii. Calculate the mean missing pulse separation for each individual track by dividing the number |of flux transitions
recorded on aitrack 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 divided by the number
missing-pulses counted.

9.2 Coincident missing pulse
A coincigent-misstrgptise—is—a—simuitaneods—rissirgpuise—conditer—on—five—ormere—tracks—oefa—sibdeen-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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issing 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 se

ction of tape for a 16-track group for this requirement shall be a tape length of 0,7 mm.

9.3.1 Requirement
There shall be no events as defined in the following procedure for a cartridge.
9.3.2 Procedure

i. 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;

ii. Cqunt the number of tracks that have missing pulses over the first 2 sections and also over thefir
event shall be having 5 or more error tracks in the first 2 sections, or 13 or more error tracks in the 85

9.4  Tape durability

This Inter
described

10 G
The tape (
— acas

— areel
— alocK

— amagnetic tape wound on the hub of the reel,

— awrit
— aleag
— alatc

Dimensiofal characteristics are specified for those parameters deemed mandatory for interchange and co

cartridge.
enclosed
implemen

Where thd
trinedral (
another st

Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 8a
Figure 9
Figure 10
Figure 11

ational Standard does not specify parameters for assessing tape durability. However, a recomm
in annex G.

Section 3 - Mechanical specifications of the tape cartridge

eneral
artridge shall consist of the following elements

a)

for the magnetic tape,
ing mechanism for the reel,

p-inhibit mechanism,
er block,
hing mechanism for the leader block.

Where there is freedom of design, only the:functional characteristics of the elements described ar
drawings a typical implementation .is-fepresented in third angle projection. Figures 4 to 21
ation.

y are purely descriptive, the dimensions refer to three reference surfaces; A, B, and C which fq
bee figure 4). Where the dimensions are related to the position of the cartridge in the drive, they n
rface of the cartridge.

shows a general view of the whole cartridge.

shows the topSide of the case.

shows the front side of the case.

showstherear 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.

shows an enlarged cross-section of leader block opening.
shows an enlarged view of a location notch.

st 8 sections. An
ections.

ended procedure i

mpatible use of th
e indicated. In the
show a typical

rm a geometrical
nay be referred to

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

12

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

+0,50 mm

l3=24,50 mm

-0,32 mm

The colners of the case shall be rounded oif as specified by

ry=3.0
r,=4,0
r;=3,0

10.2

The wri
which w

The flaf]
shall bg

l, =11,
l5 =15,
lg=74
I, =12,
In the W
lg=2,5
from thq
In the W
The for
2Nto9

when a

D mm max.
D mm max.
D mm min.

Write-inhibit mechanism (figures 5 and 6)
Le-inhibit mechanism shall have a flat surface identified by a visual mark, suchhas a white spot, wh

riting is inhibited.

surface shall be accessible through a window in the front side of the«case. The location and dime
specified by

B0 mmt 0,25 mm

b0 mmt 0,25 mm

D mn 0,25 mm

DO mmt 0,25 mm

rite-inhibit position the flat surface of the write=inhibit mechanism shall be behind this window at a d

b mm min.

e front side of the case.

rite-enable position this surface.shall be within 0,25 mm of the front side of the case.
ce required for the operation of the write-inhibit mechanism shall be in the range

N

pplied tangentially.te the surface of the case.

This International Stardard does not prescribe the actual implementation of the write-inhibit mechanism.

be aro
integrity
10.3
On the

[atable or aslidable element. The implementation may require a larger or additional window but
of the case ‘against potential contaminants.

Labelareas of the rear side (figures 5 and 7)

2n in the position il

hsions of the windc

istance

For example, it ce
shall not impair th

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

The lab

el area shall be specified by

lg = 7,00 mm+ 0,25 mm

l10= 80

+0,30 mm
,00 mm
-0,16 mm

, 30 mnt 0,25 mm

l15=0,50 mm= 0,25 mm

I, =17

,55 mnt 0,13 mm

© ISO/IEC 2000 — All rights reserved
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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 Igbel area shall be specified yl,oand in addition by
l13=31,00 mmt 0,25 mm

+0,30 mm
l14=75,00 mm
-0,16 mm

The secor)d label area shall be specifieddy; o and in addition by
l70=11,43 mmt 0,13 mm
l79=2,50 mmz 0,25 mm

10.5 Chpse opening (figures 5, 6 and 10)

The case ghall have an opening for the tape into which the leader blegk tan be inserted (see also figure 19).| This opening shal
be specifi¢d by

l15=4,70 mm+ 0,25 mm
l16= 14,90 mmt 0,32 mm
l17=7,50 mm+ 0,25 mm
l1g=87,10 mmt 0,25 mm
l19=4,00 mm= 0,25 mm
rs = 4,00 pm+ 0,25 mm
a=50°41°

Moreover | figure 10 shows at\alarger scale the details of the configuration of the case opening as seen at th¢ right-hand side o
figure 5.

lg1=3,9 mm= 0,5 mm

+0,5mm
lgo= 16,9 m
<0,4 mm

lg3= 3,0 MmMEE5-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 © ISO/IEC 2000 — All rights reserved
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l,4=5,00 mm+ 0,25 mm

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

lo53=104,00 mmt 0,25 mm

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

p=1°

30'£30"

y=2°0'+30"

10.7
The bo

within 0,25 mm.

Areas g and g shall have a diameter of 10,00 mtr0,25 mm. The position of their centre shall he,specified b

l,5= 10

lre=3,%0 mm+ 0,25 mm

l,7= 10
Area g
5= 31
= 54

10.8

Figures
as follo

l30= 3,3
l31 =18
re=1,5
r,=1,5
The obl
A =40
10.9

The external form.ofthe case shall be further specified by

l3,= 11

Locating areas (figure 8)
tom side of the case shall have three circular locating afeas, and g which shall lie in the same-ho

B,50 mmt 0,25 mm

5,50 mmt 0,25 mm

shall have a diameter of 14,00 ma0,25 mm. The position of its centré)shall be specified by
25 mmt 0,25 mm

50 mmt 0,25 mm

Inside configuration of the case around the case©pening (figures 8 and 12)

8 and 12 show the inside configuration of the case around the opening of the case. This configur
vs (see also 10.10)

0 mm+ 0,25 mm

40 mmt 0,25 mm

D mm+ 0,25 mm

D mm+ 0,25 mm

que edge of the case shall'be tangential to the arc of a circle defingdibgn angle
$0'+30"'

Other exterpal.dimensions of the case (figure 9)

B,2 mnt-0,3 mm

l33= 26

rizontal plane

ation shall be defin

00-mmt 0,25 mm

rg = 145,50 mmt 0,25 mm

rg= 145,50 mmt 0,25 mm

6=30°0't30"'

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

,00 mnt 0,25 mm

© ISO/IEC 2000 — All rights reserved
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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
0=16°0'+30"'
10.11 Stacking ribs (figures 7 and 8)

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

I35= 5,00 mm+ 0,25 mm
l3=1,00 mm+ 0,16 mm
l37="74,50 mmt 0,25 mm

Their locafion shall be

l3g= 31,00 mmt 0,25 mm

l39=7,50 mm+ 0,32 mm

l40= 79,50 mmt 0,25 mm

10.12 Recessed area (figure 8a)

The bottoin of the case shall have a recessed area whose dimensiens shall be

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

lg7= 5,00 mm+ 0,13 mm
lgg= 16,50 mmt 0,25 mm
lgg=61,5% mm+ 0,20 mm
45 =2,0°max.
r1g=0,25|mm max.

ry7=0,10jmm max.

Its location shall be defined Hyy:
10.13 Fexibility of the'case

The flexibjlity of the.top and bottom sides of the case (see figure 4) is the amount of deflection observe

submitted|to a perpendicular for€e

10.13.1 Requirements
The amountof deflectiod shall meet the following requirements

d when they are

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

16 © ISO/IEC 2000 — All rights reserved
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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 m

3:2000(E)

ode. 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)

ians

cartridge ing

This International Standard does not specify the actual implementation of the locking mechanism. How
isfy the following requirements in the locked position:

— the reel shall not rotate by more than 1@vhen a torque not greater than 0,327\is applied in the direc
calise the tape to unwind.

The bufton of the locking mechanism shall be made of nylon 6/6 with22286 molybdenum disulphide. Its dir

be

d,=2,0mm=0,5 mm
dg= 10,0 mm+ 0,2 mm

p =154+ 2°

10.14.2 Axis of rotation of the reel

The axip of rotation of the reel shall be perpendicularto plane P (see figure 15 and 10.14.7) and shall pasg
the central windows as specified by andl,. (See figure 8.)

10.14.3 Metallic insert (figures 13 and 15)

s of the reel when t
ribs are not shown

ever functionally i

tion that will

hensions shall

through the centre

The reql shall have a metallic insert made ‘ef’stainless steel (ISO 683/XIll, type 3 or 7). It shall withstand a pull out force of 30(

N min. |Its dimensions shall be

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

d3=11,15 mmt 0,05 mm
e; = 1,5l mm+ 0,10.mm
Its centfal opening/(diametels) shall be concentric with the axis of rotation of the reel within 0,15 mm.

The metallic.insert shall be parallel to plane P within 0,15 mm.

10.14.4-Foothedrim{figure16)

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
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10.145H

ub 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

when mes

I, = 13,05 mmt 0,20

sured-at the hiih cnrf::r‘a, and

rio=0,08
The hub s
— the st
— the pé

— therq
sectid

Imm max.

hall meet the following requirements

Faightness of the hub surface shall be within 0,04 mm,

ns shall not exceed 0,003 8,

— the rgte of change across the width of the hub surface shall not exceed 0,025.mm per mm,

— thetd
toothd

10.14.6 R
10.14.6.1
— the di

l45=1,90
— thedi
l43=0,4n

10.14.6.2
— the di

l4q= 2,27
— the di

l,5= 0,650

bd rim shall not exceed 0,2 mm total indicator reading.
elative positions
With the cartridge held in the hand (figure 13)
stance of the tip of the button of the locking mechanisnito Reference Surface C shall be

+1,40 mm
mm
-0,90 mm
stance from the bottom surface of the meétallic insert to Reference Surface C shall be

+1,0 mm
m
-0,5mm

Whether the cartridge-is in the hand or in the drive (figures 13 and 15)
stance from the bottongsurface of the metallic insert to plane P shall be

mm+ 0,12 mm

stance of the.nside of the lower flange of the reel to plane P shall be

+0,127 ' mm
mm
40,090 mm

10.14.6.3

With the cartridge in the drive (figure 15)

erpendicularity to the plane P through the pitch line of the teeth of the rim (see 10.14+7) shall be with

tio of the difference in the diametakgof any two sections (perpendicular to the<axis) to the distance

tal runout of the hub related to the cylinder perpendicular to the circular pitch line (see 10.14.7) o

in 0,07 mm,

between these

f the teeth of the

— 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

— thefo

rce 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


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

ISO/IEC 17913:2000(E)

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°naminal

The pit¢h line is the circumference of the teeth taken at the distggc&he plane in which it lies is the plan(l P mentioned
above.

The blend radius at the bottom of the teeth shall be
r11=0,£5 mm max.

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

10.15 | Leader block (figure 17)

The leader block shall have the following dimensions.
l5o=31}80 mmt 0,04 mm

lg1=6,8 mm+ 0,1 mm

lgo= 150 mmt 0,2 mm

+0,06 mm
lg3=10}93 mm
-0,08 mm

lg4= 5,46 mmt 0,10 mm

+0,0 mm
ls6 =165 mm
-0,2 mm

ls7=5,2 mm+ 0,2 mm

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

r13= 24,00 mmt 0,25mm
r14= 1,4 mm+0,2-mm
r15= 5,50 mm rominal

o= 2,01-mm* 0,13 mm

r,, =4,I9mmt 0,I3 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
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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

lgg=1,90 mm+ 0,26 mm

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

When fixed-to-the leader black the end of the tape shall nat protri ide above the surface of the leader black hy more than

lsg=2,50 Mm

The leadef block shall remain attached to the tape when a force of 10 N is applied at an angle
Uy =38°42°

as shown jn figure 18.

10.17 Latching mechanism (figure 17)

This Interpational Standard does not specify the actual implementation of the latching mechanism for the¢ leader block. It
specifies the position of the leader block and the forces required to pull out and te insert it.

When the [leader block is latched into the case, the point defineghlandl, (see figure 17) shall fall within a circle of radius
0,5 mm mpx. the centre of which is defined by the intersection of two lings\Specified by the nominal valueangfl, 5 (see
figure 19).

The pull-gut force, i.e. the force required to pull the leader block and'the tape attached to it out of the cartjidge shall satisfy
both following conditions:

— tobejntherange 2,0 Nto7,5N and

— the prioduct of the maximum value of the pull-out for¢e“and the displacement distance shall be less thmam13 N
The insertjon force shall be measured at the same angle and jaw separation speed as the pull-out force.
Procedurg:

Clamp thg cartridge in a universal testing machine that can extract the leader block at the,estghting at the pigkup point
(see figure 19). The leader block pickup:point is located by the intersection of the centre lines positions by d|ngnaiahs
l1g Set thhe jaw separation speed to 1@ mm/min, pull the leader block allowing it to pivot on the pulling pin as it exists the

cartridge. [ Measure the distance/between the point where the force first exceeds 0,5 N and the point where the maximum pull-
out force i observed. The forceshall be measured with a pin that fits into diadgeted radius 4 (see figure 17).

The inserfion force, i.e. the\force required to push the leader block into latched position in the cartridge shall not be greater
than 12 N|when measured-at an angle

1y =48°43°

10.18 Tppewind

When the|cattridge is viewed from the top, the tape shall be wound counter-clockwise and with the recordifg surface toward
the hub.

10.19 Wind tension
The tape shall be wound with a tension of

1,4AN£0,2N

10.20 Circumference of the tape reel
The tape shall be wound to a circumference of between 296,3 mm and 313,6 mm.
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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
— Between 190« 10° kg-m? and 240x 10° kg-m?

— The moment of inertia of the empty reel shall be 36xQ00° kg-m? + 3,63x 10° kg-m?

Procedure:

Torsiongtty ostittate the Teetomarm mertiat dymamics umnit, 1 e oscittation perod shatthemeasured €
universpl counter. The oscillation time shall then be converted to its rotational inertial value.

10.22 | Material

The caitridge can be made of any material as long as the requirements of this International Standard are
hub and the case could be made of 10 % glass-filled polycarbonate. A typical wall thicknessis/1,5 mm.
10.23 | Cartridge identification notches (figure 8a)

The dafa recording cartridge shall have two sensing notches as shown on figure 8a that-can be sensed by

The ide
lgo = 27
lgo =81
lg3= 7.
Theird

ntification notches shall be specified by

60 mmt 0,13 mm
90 mmt 0,13 mm
0 mm+ 0,25 mm

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

l;,=6,83 mm+ 0,13 mm

l75=11
rig=1,

10.24
The cag

6= 28
|77: 7,
l,g= 9,

lg1 =40

10 mnt 0,13 mm
b2 mm=+ 0,13 mm

Finger slot (Figure 8a)
e shall have a finger slot as shown'in figure 8a and its section C-C. Its dimensions shall be

80 mmt 0,13 mm

14 mm+ 0,13 mm

7 mm+ 0,13 mm

10 mnt 0,13/ mm

ectronically with a

met. For example,

the cartridge drive.

© ISO/IEC 2000 — All rights reserved
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Top side

Magnetic tape
recording surface]

Rear side

der block

Figure 4 - General view

Right-hand side
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© ISO/IEC 2000 — All rights reserved 23


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

ISO/IEC 17913:2000(E)

I
> < I3
< dli B
> Ip
A r 7’ f A
4 4 Ji
11
I !‘\ ¥ LS
Ty rs
2 O Y
A A
_» ” <
L3¢ L L3 l36
Lz
lao

Figure 7 - Rear side of case

Figure 8 - Bottom side of the case Figure 9 - Right-hand side of the case
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Section@% ’ Section C-C
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4—
ley

Section B-B

Figure 8a - Partial, enlarged view of the bottom part of figure 8
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120
Figure 11%@25Y of figure 9 Figure 12 - Detail Z of figure 8
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- 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 ZERQ_shall be represented by no transition within the recorded bit cell.

11.1 |Physical recording density

The maximum physical recording density shall be 10 200 ftpmm. The repeated ONE-ZERO RLL bit'pattgrn shall be encode
as a trapsition followed by three recorded cells without a transition. This shall result in a transitiordensity gf 2 550 ftpmm.

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

Maximum 10 200 ftpmm
Minimum 2 550 ftpmm
11.2 |Bitcell length

The no]:inal recorded bit cell length shall be 0,Q@8.

The nominal RLL bit cell length shall be 0,196n.

11.3 |Average bit cell length
The average 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-term average RLL bit cell length shall be the average RLL bit cell length taken over a minimum|of 25 000 RLL bit
cells. Ifshall be within 4 % of the nominal RLL bit cell length.

11.3.2 | Short-term average RLL bit cell length
The short-term average RLL bit cell length shall*be the average taken over 336 RLL bit cells. It shall be within 7 % of the
nomina) RLL bit cell length.

11.4 |Rate of change of the short-term/average RLL bit cell length
The ratg of change of the short-term.average RLL bit cell length shall not exceed 1,6 % as defined beloyaWwhesdahe
time mgasured over the first 336 RLL)bits a8dA,, ; is the time measured over the next 336 RLL bits.

| stA | sTAu |

| < 336 bits —|<— 336bits—>|

STA - ST
00x —‘ A S|
STA

1 <16%

The adilacent 336-RLL hit windnwc, r\nntaining random-data patterns, shall not contain any miecing 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 coincid
coincident

For the pu

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

rposes of measuring missing zero-crossing zones, the 16 tracks in each half-wrap shall be considered as a singl

group. A simultaneous missing zero-crossing zone condition on three or more tracks of each 16-track half-wrap shall be a

coinciden

12 Servo tracks

missina-zero-crossina-zone.
J J *

There shdll be nine servo tracks. The servo tracks shall be located in three bands each having thre€ tracks. The servo track
shall be uged for track following while the cartridge is being operated in the cartridge drive. The,servo trackg shall be written

before the

from the tape Reference Edge described in figure 20.

cartridge is used for the first time for data storage and retrieval. All servo tracks shall be located at|{specific distances

The Reference Edge of the tape shall be the bottom edge when viewing the recording<side of the tape with the hub end of the

tape to the

12.1 Lo¢cations of the servo tracks

Figure 20

observer's right (see figure 23).

shows the servo track locations relative to the tape Reference Edge. The servo tracks shall be idlentified as ST1 tc

ST9. The common edge of a pair of adjacent servo tracks is called a servQ edge and shall be identified a§ SE1 to SE6. Two
servo groyips shall be made up from the six servo edges. The odd-numbered servo edges SE1, SE3 and SE5 shall make up tl

upper ser

The centrgline of ST5 shall be located

lgo= 6,324

from the tgpe Reference Edge.

The centrgline of ST2 shall be located

lg; = 2,855

above the

The centrgline of ST8 shall be located

lg>= 2,855

below the [centreline of ST5.

0 group. The even-numbered servo edges SE2, SE4 and SE6 shall make up the lower servo group.

mmt 0,015 mm

mmt 0,002 mm

centreline of ST5.

mmt 0,002 mm

32
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Servo edge (SE1)

SE2
To
Centreline 7} - gié > / serI\)/o
T ST3 band
757 SE3
i SE4
Centre
Centreliney =~ - )> - :?5‘ L2 ‘ } Servo
S ST6 band
Iy, SE5
SE6
oo ST7 » Bottem
Centreline 7>7 = §¥g / lsozl;lvc?

Tape reference edgeJ

Figure 20 — Servo track physical locations

pf servo tracks ST:

D010101010. A wri

by 64 repetitions «
bwn in figure 22.

12.2 |Physical width of the servo tracks
The widths of servo tracks ST1, ST3, ST4,.ST6, ST7, and ST9 shall be 0,060 mm + 0,010 mm. The width
ST5, and ST8 shall be 0,080 mhD,003 mm:-The erased zone between adjacent servo tracks shall be less than 0,001 5 mm.
12.3 |Format of the servo tracks
All servp tracks shall be written with'a servo bit cell of 98,04 7,98 nm.
The patftern for servo tracks-ST1, ST3, ST4, ST6, ST7, and ST9 shall be repeating the 12-bit pattern 10
currentjprofile for this pattern-shall be as shown in figure 21.
The paftern for servotracks ST2, ST5, and ST8 shall be 429 repetitions of the 4-bit pattern 1010, followed
the 26-bit pattern 10010111100101111001011111. A write current profile for these patterns shall be as sh
4 2 2 2 2 4 2 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

Figure 21 - Outer servo track write current pattern
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+ Write
Current

- Write
Current

Np
—
—
—
op
Np
-
—+
]
wp
N
-
—
—
—
—

3

+ Write

Current
Servo

> Bits Cells

- Write
Current

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

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

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

12.4  Sprvo requirements
12.4.1 Servo amplitude
The signal amplitude of each of the‘nine servo tracks shall be 50 % min. of the SRA.

12.4.2 Servo azimuth
Azimuth inj any servo track shall not exceed 10 .

12.4.3 Servo errors

For measliring servorequirements, a suitable read head shall be centred and fixed on the nominal location |of each servo edg
(SE1, SE2 ...) ofithe“upper and lower servo group. The servo circuitry shall generate a tracking signal which represents the
position d|fference, expressed in micrometres, between the actual servo edge position and the nominal sé¢rvo edge position
The servo|circuitry shall read at a rate of one sample each 0,41 mm nominally.

12.4.3.1 Tracking error
A tracking signal 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 signal greater than 2,5 pm is a tracking warning error.

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

12.4.4 | Servo edge spacing

Using the servo circuitry described in 12.4.3, the servo edge spacing between the two servo groupsishall théWidkimm
of the npminal spacing between the two servo groups, when averaged over the length of the tape:

The pokitions of the six servo edges shall be measured simultaneously by reading each of the six elements which shall
placed [over the nominal location of the servo edges. The elements shall be rigidly attached together pnd shall be align
perpenglicular to the tape within 3,0 mm.

12.5 |Procedure

The checking operation for servo errors shall be conducted by monitoring reécorded servo tracks with a ffixed read head al
procesging the signals as they are read.

13 Data track format

13.1 |Number of data tracks
There ghall be 128 data tracks numbered consecutively from 1.t0-128. Track number 1 shall be the track most distant from t
Reference Edge.

13.2 |Track positions

The pogition of the data tracks shall be referred to servo track ST5. Table 1 shall indicate the distance of §he centreline of ea
data trgck to the centreline of servo track ST5. Data tracks 1 to 64 shall lie above ST5. Data tracks 65 t¢ 128 shall lie belo
servo track ST5. Their positions are shown withla minus sign.

The tolgrance shall be 10m for all data tracks;
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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 4966 5T 1226 97 -Z51%
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 -3274
15 4 402 58 662 101 -3 356
16 4322 59 582 102 -3436
17 4240 60 502 103 £3516
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 -420 111 -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 2 -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 -1870

36
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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—fourwritten-from-logical-point-l-and-extending-bevond-logical-point
J 3 == J Lad 3 J J ~

» and the other fou

written gtarting from beyond logical point 2 and extending beyond logical point 3. Half-wraps are numbeteg
order they are processed starting with half-wrap 0.

Table 2 - Half-wrap Identification

| sequentially in the

Half-wrap 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, 118, 146
2 Physical Forward 3, 11,19, 27, 35,43, 51,59, 67,75,-83, 91, 99, 107, 115, 123
3 Physical Reverse 7,15, 23, 31, 39, 47, 55, 63;,71, 79, 87, 95, 103, 111, 119, 147
4 Physical Forward 4,12, 20, 28, 36, 44, 52760, 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, 148
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, 29,37, 45, 53, 61, 69, 77, 85, 93, 101, 109, 117, 135

14  [Tape format

14.1 |General

The tape shall comprise three regions; a.servo acquisition region, a volume control region, and a data
control fegion shall contain informationsabout the cartridge format and quality. The data region shall cont

computger.

Informgtion shall be recorded @s,physical blocks on the tape.

14.2 |Recording area
The reqgording area, forall half-wraps, shall be bounded by BOP and EOT, as shown in figure 23.

region. The volur
hin data from a ho:t

© ISO/IEC 2000 — All rights reserved

37


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

ISO/IEC 17913:2000(E)

38

Leader block

Servo

BVCR

BOT

LP1

EVCR BOP LP3

s

N

3¢

LP2

'\ Tape reference edge

EOT
X

Recording surface

N
Tape to hub {Q:?on
S

Figure 23 - Usable R%@ding Area

$\

| [ eader block attachment point .\@ Tape to hub junctio
Servo BOT EVCR A Servo EOT
BVCR
BOT LP1 EOT
/ BOP \C’LEop ELEOP Lpz_\\ g
Q\ \ \ Servo tracks X
\_,r
O / / Servo tracks %
) ) Servo tracks
y 3
A
Reference edge of the tape log log
1 Ll H
log
log —> :196
< g - P l 100
. Lo
> ‘l 102

Figure 24 - Regions On Tape

© ISO/IEC 2000 — All rights reserved


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

ISO/IEC 17913:2000(E)

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

Dimension

Minimum

Nominal

Maximum

14.3
Two tag

Tach cq

Tach cq

physicg
physicg

54m

8,0m

8,3m

8,6 m

11.0m

11,4 m

11,8 m

2,0m

11.5m

17,8 m

1,0m

2,5m

l101> l100

l101> lig0

l101> l100

l102> 1101

1362> 1101

l102> 1101

Tach count

h counters shall provide information about.the position of tape relative to the load point.

unter C shall be a 4-byte counter which’shall be reset to (00000000) when the cartridge leader blogck is inserted into t
drive relel. Tach counter C shall be incremented by 512 for eaclt 88@tion of the cartridge reel when the tape is moved in
the phygical forward direction, and shall decrement by 512 for eachi &@ation of the cartridge reel when theftape is moved
in the physical reverse direction.

unter M shall be a 4-byte‘\counter which shall be reset to (00000000) when the cartridge leader blogk is inserted into t
drive reel. Tach counter M shalllbe incremented by 512 for eact® 36€ation of the drive reel when the tape is moved in the

| forward direction,‘and shall decrement by 512 for each°36€ation of the drive reel when the tape is moved in the

| reverse direction-The diameter of the drive reel without tape should be 50,06 mm +0,00 mm - 0,0b mm.

The tagh count shall be taken from tach counter C when tape is moving in the physical forward direction. [The tach count she
be takeh from tach\counter M when tape is moving in the physical reverse direction.

14.4

Informafion in the VCR and
ad dat

Physical blocks

data regions shall be recorded on the tape as one of two types of physical blocks: mark physic

bIOCkS arnuu ualtaa ph‘y’oiuu: b:Ubf\O-

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-centro
region (S

14.7 Dpta region
The data fegion shall be the portion of tape used to record’data and marks. Nominally, it shall be located bet
1 and logical point 2 for the physical forward half-wraps, and between logical point 2 and logical point 3

reverse half-wraps.

All data a
region sha

14.8 Dhpta entities

Data to bg
logical block size shalllbe 2 097 152 bytes. A 4-byte CRC shall be appended to each logical block creating &
block.

Protected

VCR shall contain the following marks:

Q). The

Format identification (FID) mark: The FID mark shall be the first entity recorded on the tape. The,kID s
formgt that was used to write the data area of the physical volume. The FID shall also be themeference
distarjce along the tape is measured.

Devige block map (DBM) mark: The DBM mark shall immediately follow the FID markiand shall contal
whichl may be written and used by the system to determine the location of the partition, media defe
elements.

Statigtical analysis and reporting system (SARS) mark: The SARS mark shall-immediately follow the DB

DBM alid mark: The DBM Valid mark, if present, shall immediately follow:the SARS mark. The presen
valid mark shall indicate that the DBM mark is valid. When a cartridge’is*epened, this mark shall be o\
DBM [Checked Out mark.

DBM |Checked Out mark: The DBM Checked Out mark, if present, shall immediately follow the SAFR
presence of the DBM Checked Out mark shall indicate that the.DBM mark is not valid. When the cartrid
mark shall be overwritten by the DBM Valid mark if the information in the DBM is accurate.

nd marks associated with the data region shall be contained within the area bounded by BOP a
Il contain the following entities:

— data physical.bleck; — SDM mark;

— BOP mark; — File Mark

— BOW malk; — Void mark;

— EOW (mark; —1BG.

— EODnark;

recorded shall'be sent from a host computer to the drive in the form of logical blocks. See figure 2

logical blocks shall be broken into sub-blocks.

ervo acquisition

hall identify the
point from which

n information
tts, and recorded

M mark.

te of the DBM
erwritten by the

RS mark. The
je is closed, this
ween logical point

for the physical

hd EOD. The data

5. The maximum
| protected logical

o00-2Qn.

Ifap
block shall be created.

If a protected logical block contains more than 229 380 bytes, sub-blocks shall be created as required

protected logical

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.

40
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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 «—

J, l 72097 152 bytes max.

Logical Block ‘\4 bvte CRC
- y e

|<— Protected Logical Block ->|

Sub-block Sub-block Sub-block

\_ 229 380 by

_—

acket header Packet data Packet trailer

One packet

7

— /

€S max.

Device block header One or more packets Device block trailer

A

A devig
MIU (6

If a pro
subseq

Each M
code bl
which g

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

Figure 25 - Data Entities for Logical Block

e block shall be divided/into an integer number of MIUs. Refer to figure 26. The device block ma
144 bytes), or as large’as 64 MIUs (393 216 bytes) in size. Packets may cross MIU boundaries.

tected logical-block requires more than one data packet, packets shall be placed into the currg
Lient devicesblack(s), as required.

IU shall‘be/divided into eight 768-byte code blocks, each of which shall be organised as a 24 by 3
pck matrix shall be processed independently by the ECC circuitry to produce a 1 056-byte ECC
hall be organised as a 32 by 33 byte matrix.

The eig

\4

y be as small as 1

nt device block a

2 byte matrix. Eac
encoded code bloc

(EEIU) of 8 448 bytes, which shall be organised as a 16 by 16 matrix of 33-byte entities.

coded interleave u

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
block block Biei 8 cods blocks
N 24X%32bytes
ECC ECC ECC
encoded encoded encoded 8 ECG.éncoded
code code code dode blocks
block block block

/ AN 32x33 bytes

\ 16x 16 elements

Each element 33 bytes

ECC encoded
interleave unit

Recording Recording Recording
track1 AN track N T track 16

Figure 26 - Data Entities for Device Block

15 Packet format

Prior to fgrmatting-the user data for recording, sub-blocks shall be mapped into packets. These packets ghall contain either
unprocesged er\processed data.

A data pagketshall 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.

Packet header Mark data Packet trailer

o 20 Marle Dacleat
TVITTICT TCIKCT

15.1 |Packet header
A 32-hyte packet header shall be the first bytes of the packet. Packet header bytes shall not be processed.

— Byte 0: This byte shall be set to (00).
— Bytes 1 to 3: These bytes shall be set to the sequential number of the first byte of the Racket Trailer within the packet.

— Byfes 4 to 7: These bytes shall be set to the logical block identifier. The lggieal block identifier shall be set to
(0Q 00 00 00) for the first logical block within a partition. The logical block identifier shall be incremented by 1 for each
sulbsequent logical block within a partition.

— If hyte 10 is set to (FF), these bytes shall be set to the logical block ‘identifier of the logical block|which is fully or
patftially recorded in the packet.

— If byte 10 is set to (FO), these bytes shall be set to the logical bloekiidentifier of the File Mark.
— If byte 10 is set to a value other than (FF) or (FO), these bytes.shall be set to (FF).

— Byte 8: Packet control flags 1: This byte shall be set to (00).

— Byte 9: Packet control flags 2:

For padket type (FF) :

Bit O: This bit shall be set to:

ZERO 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.

Bit 1: Tfhis bit shall be set to ZERO.
Bit 2: The setting of this bit is not specified by this International Standard, it shall be ignored in interchange
Bit 3: This bit shall be set to:

ZERO if the data in the packet data field was not processed,;
ONE if fhe data in the packet data field was processed.

Bit 4: This bit shall be‘set to:

ZERO if the data.in'the packet data field does not contain all or part of the final sub-block of a logical block
ONE if the datain the packet data field contains all or part of the final sub-block of a logical block.

Bit 5: Tlhis-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;
ONE if the data 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 if the data in the packet data field does not contain the end of a sub-block;
ONE if the data in the packet data field contains the end of a sub-block.

Bit 7: This bit shall be set to:

ZERO if the data in the packet data field does not contain the start of a sub-block;
ONE if the data 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 (612)

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-wrap 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 shallindicate the algorithm used to process the user data in the packet data field.
(00) shall ndicate that thedata in the packet data field has not been processed;
(01) shall jndicate 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 jndicate 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).

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

— Bytes 24 to 27:These bytes shall contain the CRC generated for the sub-block after processing, if any. If processing is nc
applied, this value shall be the same as that is in bytes 12 to 15.

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

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

15.2 |Packet data
The pagket data field contents shall be:

— asub-block or a portion of a sub-block if the packet is a data packet;
— mark data if the packet is a mark packet.

15.3 |Packet trailer
The pagket trailer field shall comprise pad bytes and packet data CRC bytes.

— Pafl bytes: These bytes, ranging from 0 to 31 in number, shall be added“to the packet trailer to make the entire pack
incjuding the header, data field, and trailer, an integer multiple of 32 bytes. Pad bytes shall be set to (00).

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

16 Device blocks

One or more packets shall be mapped into a single device block. There shall be two types of device blocKs: data device bloc
and mark device blocks.

16.1 |Data device blocks

Data d¢vice blocks shall be device blocks whose-data fields contain host data. Each data device blocK shall contain one
more dpta packets, which shall be comprised,of logical block data. Data device blocks shall be writtep only once withou
repetitign.

16.2 |Mark device blocks
Marks ghall be used to define areas.on the tape or to store information to be used by the drive.

Marks ghall be formed from 8 instances of unique mark device blocks. The group of repeated physical blocks shall be referre
to as a pingle mark. Each markdevice block shall contain one or more mark packets.

Marks ghall be created by-the drive either independently or as the result of a host command. The mark device blocks shall r
be processed.

Each of the 8 instahces of a mark device block shall contain the same device block identifier and the same physical blo
number in theirblock header. Byte 9 of the block header shall contain the unique instance number for each mark device bloc

There ghall'be 12 mark types:

—Fifevtark; —SDbivt;

—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).

© ISO/IEC 2000 — All rights reserved 45


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

ISO/IEC 17913:2000(E)

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:

B t O-ta-2-_Th bhvitec-chall be-cattao-L00O)
— y eSoto==—nese DytC S STamroC~SCTTO (U0~

— Byteqd 3 to 11: These bytes shall be set to the values that are contained in bytes 11 to 19 of the correspgnding EOW mark
block|sequence control field (See 17.1).

— Byteqd 12 to 15:These bytes shall contain the tach offset. The tach offset shall be the value computed Ry subtracting the
mark ftach count of the previous EOW mark from the mark tach count of this BOW mark.rhe tach offsdt shall be stored
as a tjvo's-complement signed value.

— Byteq 16 to 27: These bytes shall be set to (00).

16.6 Epd of half-wrap mark

The end of half-wrap mark (EOW) shall be written at the end of a half-wrap that has-been filled.

The EOW|[mark device block shall contain one packet with 28 bytes of data,-allef which shall be set to (00).

If a half-wfrap is not filled, then an EOD mark shall be written where wiiting of data stops and the EOW mark shall not be
written for|that half-wrap.

On the finpl half-wrap of the volume, the EOW mark shall not be ‘written. End of volume processing shall result in an EOD
mark beinpg written even if the half-wrap is full.

If a half-wrap ending coincides with an end of partition, then no EOW mark shall be written. End of partifion processing,
which is efiuivalent to the end of volume processing, shallresult in an EOD mark being written.

16.7 BPP mark

The beginhing of partition mark (BOP) shall defineithe beginning of the partition.

The BOP mark device block shall contain oné packet with 28 bytes of data set to (00).
16.8 EPD mark

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

16.9 SPM mark

The servoldemark marks{SDM) shall be used primarily to indicate a defective servo area, but may be used tp indicate any aree
in which np valid user.data is recorded.

There shajl be three\types of SDM marks:

— beginhing*"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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— Bytes 0to 2 These bytes shall be set to (00).

— Byt

e 3: 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.

— Byt

e 4. This byte shall be set to (00).

3:2000(E)

— Byl

For

of this beginning SDM from the mark tach count of the following SDM.

For
this

For

For

For
the

For

prepious SDM from the mark tach count of this end SDM.

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

16.10

The for
the first]

The FIL

If the F
second

If the FID mark contains one packet, the packet shall contain 64 bytes of data as described below.
— Byfe 0: This byte shalkb@'set to (74).
— Byfe 1: This byte shall be set to (02).
— Byte 2: This byte-shall be set to (06).
— Byfe 3: This:byte shall indicate if the SECC is enabled in the data region of the tape. This byte shall b

(00) if-the'SECC is not enabled in the data region;
(01) ifthe SECC is enabled in the data region.

es 5 to 7: These bytes shall contain the value of the forward tach offset.

a beginning SDM, the value of the forward tach offset shall be the value computed by subtracting

a middle SDM, the value of the forward tach offset shall be the value computed by stibtracting thg
middle SDM from the mark tach count of the following SDM.

an end SDM, the value of the forward tach offset shall be set to (000000).

e 8: This byte shall be set to (00).

es 9 to 11: These bytes shall contain the value of the reverse tach offset;

a beginning SDM, the value of the reverse tach offset shall be set to-(000000).

a middle SDM, the value of the reverse tach offset shall be the value computed by subtracting the
previous SDM from the mark tach count of this middle SDM.,

an end SDM, the value of the reverse tach offset shall be the value computed by subtracting the m

FID mark

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

mark device block shall contain onejor two packets.

D mark contains two packets, ‘the first packet shall comprise 28 bytes of data, all of which shall
packet shall comprise 64 bytes of data as described below.

the mark tach cour

mark tach count c

e mark tach count

ark tach count of t

FID mark shall be

be set to (00). The

P set to:

— Bytes 4 and 5: These bytes shall be set to (00).
— Byte 6: 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.
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Table 5 - Proportion of tape available

Byte 7 value Proportion available
(00) 100%

(C1) to (FF) 100%

(81) to (CO) 75%

(41) to (80) 50%

(01) to (40) 25%

— Byted 8 to 33: These bytes shall be set to (00)

— Byteqd 34 and 35: These bytes shall be set to (0001).
— Byteq 36 to 59: These bytes shall be set to (00).

— Byteq 60 to 63:These bytes shall contain the CRC generated over Bytes 0 to 59 of the-FID'mark data field.

16.11 DBM mark

n the remaining

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

— Bytes 6 and 7:These bytes shall be set to (0001), indicating one partition entry is recorded in the DBM partition 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 11These bytes shall be set to the number of File Mark entries recorded in the DBM File Mark packet.

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

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

The dafa field of the DBM patrtitions packetshall be 32 bytes. The data for the partition 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

II’] thatracian.
T TCgroTT

Byte 4: This byte shall be set to the value of the device block (see table 6) type of the first device bloc
in that region.

Bytes 5 to 7:These bytes shall be set to the value of the device block identifier of the first device block
in that region.

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

which is recordec

which is recorded

Bytes 9 to 11:These bytes shall be set to the value of the device block tach countiof the first device blpck that is recordec

in this region, divided by 16.
Byte 12:
Bit P: This bit shall be set to:

4ERQO if the region is not between BOP and EOD;
AQNE if the region is between BOP and EOD.

Bit§ 1 to 7: These bits shall be setto ZERO.
Byte 13: This byte shall be set to the value of the regiomnumber.

Bytes 14 and 15These bytes shall be set to (00).

Bytes 0 to 7:These bytes shall be setto (00).
Byte 8:

Bit4 0 and 1: These bits shall be set to ZERO.
Bit P: This bit shall be-set-+to:

ERO if the partition does not contain a BOP mark;
NE if the patrtition contains a BOP mark.

B: This bit'shall be set to:

EROQ if the partition does not contain an EOD mark;

O NI

Bi

N T

Jan)

NEif 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.

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 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:

ZERQO 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
recorfled.

— Byte 16: This byte shall be set to the value of the half-wrap in which the EOD mark is recorded.

— Byteq 17 to 19:These bytes shall be set to the value of the mark tach count divided by 16 at-which the EOD mark is
recorgled.

— Byteq 20 to 23:These bytes shall be set to the value of the logical block identifier of\sthe EOD mark} which is that
recorgled in 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).

— Byteq 25 to 27:These bytes shall be set to the value of the device block, identifier of the EOD marl, which is that
recorled in Bytes 13 to 15 of the device block header.

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

16.11.4 DBM servo demark packet
The DBM ervo demark packet shall contain information about the first 512 SDMs recorded on the tape.

The data field of the DBM servo demark packet shall be a variable length field. The field length may be z¢ro bytes up to a
maximum|of 8 192 bytes, in integer multiples of 16 bytes.

The data field shall contain 16 contiguous bytes of infertmation for each SDM set for which information is|recorded in the
DBM marlk.

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

— Byteq 0 to 3:These bytes shall be set to the.value of the logical block identifier of the beginning SDM of the set, which is
that r¢corded in Bytes 20 to 23 of the device block header.

— Byte 4 This byte shall be set to the value of the device block identifier of the beginning SDM subtracted|from the device
block[identifier of the end SDM

— Bytegq5 to 7:These bytes shallbe set to the value of the device block identifier of the beginning SDM.
— Byte 8: This byte shall lse-set to the value of the half-wrap number in which the beginning SDM is recordgd.
— Byteqd9 to 11:Thes€ hytes shall be set to the value of the mark tach count of the beginning SDM divided by 16.
— Byte 12: This byte'shall be set to (00).
— Bytedq 13 t0125:These bytes shall be set to the value of the mark tach count of the end SDM divided by 18.

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

— Byte 8: This byte shall be set to the value of the half-wrap number in which the File Mark is recorded.

— Bytes 9to 11:These bytes shall be set to the value of the mark tach count of the File Mark divided by 16.

— Bytes 12 and 13These bytes shall be set to the value of the partition number in which the File Mark is recorded.
— Bytes 14 and 15These bytes shall be set to (00).

16.12 SARS mark

The dafa Tield of the SARS mark device block shall have one packet, the volume summary packet. The-cqntents of the volun
summaly packet data field shall be ignored in interchange.

16.13 | DBM checked out mark

The DBM checked out mark shall indicate that the DBM mark has not been updated to reflect all-changeq that may have be
made. The DBM checked out mark, if present, shall be the final mark in the volume control région.

If the physical volume is not write-protected, this mark shall be written on the tape when the volume coptrol region is reac
when the cartridge is loaded. The DBM checked out mark shall be overwritten by the DBM valid mark during a normal
volume|closing process.

If the physical volume is write-protected, the DBM checked out mark shall be neither written nor overwritten.
The DBM checked out mark device block shall contain one packet with 28 bytes of data, all of which shall he set to (00).

16.14 | DBM valid mark

The DBM valid mark shall indicate that the DBM mark has been updated to reflect all changes that may hgve been made. Tl
DBM valid mark, if present, shall be the final mark in the volumeccontrol region.

If the physical volume is not write-protected, this mark shall-be written on the tape during a normal volume closing process
The DBM valid mark shall be overwritten by the DBM checked out mark during a normal volume opening pfocess.

If the physical volume is write-protected, the DBM validmark shall be neither written nor overwritten.

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

17 Device block format

Packet$ shall be placed into device blocks” One or more packets shall be mapped into a single device block. A device blo
shall cdntain either data packets or mark packets but shall not contain both types. A packet shall not be|split into two devic
blocks.

A devick block shall consist of;

— adevice block header:
— ong¢ or more packets;
— adevice block trailer.

Device block header One or more packets Device block trailey

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:

— adevice block control;
— adevice block sequence control;
— a Vendor identification code.

Device block control Device block sequence control Vendor identification code

Figure 30 - Device Block Header

© ISO/IEC 2000 — All rights reserved 51


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

ISO/IEC 17913:2000(E)

17.1.1 Device block control
Byte 0: This byte shall be set to (00).

52

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
Bits 3

to 2: These bits shall be set to ZEROs.
and 4: These bits shall identify the device block subtype.

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

— ZERO-ZERQO if the servo demark mark is invalid;
— ZERO-ONE if the servo demark mark is a beginning servo demark mark;
— ONKE-ZERQO if the servo demark mark is a middle servo demark mark;

—ON

For an end of data mark, the setting of these bits is not specified in this International-Standard. They s

interc
For al
Bit 5:
Bit 6:
For d¢

ZEH
dev

For de
For al
Bit 7:
For de

ZE-R
deV

For de
For al
Bytes
Byte
Byte
For d¢g

Form
shall i

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

ange.
other marks, these bits shall be set to ZERO-ZERO.
[his bit shall be set to ZERO.

vice block type (FF) this bit shall be set to:

RO if the first packet in the device block data field contains.the start of a sub-block; ONE if the fir
ce block data field does not contain the start of a sub-bloek.

vice block types (60), (70), and (Af)is bit shall be set\as bit 6 in the next device block.
other device block types this bit shall be set to ZERO.

vice block type (FF) this bit shall be set.to:

RO if the last packet in the device(block data field contains the end of a sub-block; ONE if the I
ce block data field does not contain'the end of a sub-block.

vice block type (60), (70), and\(A0), this bit shall be set as bit 7 in the previous device block.
other device block types ‘this bit shall be set to ZERO.

6 and 7:These bytes-shall be set to the value of the number of packets within the device block datg
B: This byte shallbe’set to (00) for a data device block, or to (07) for a mark device block.
: This byte shall be set to the value of the device block repetition.

ta device blocks this byte shall be set to (00).

ark.device blocks this byte shall be set to the number of the mark device block within the current m

nhall be ignored in

5t packet in the

st packet in the

field.

ark. The number

elset to O for the first mark device block within the mark, and shall be incremented by one for each

subsequent mark

devic

pIoOCK 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

By
By

within a single mark shall have the same device block identifier.

The
sh

By
By

For
first
dey

For

Bytes 20 to 23:

For

logical block that is fully or partially contained within the current device block. The logical block identif
(O0pP00000) for the first ogical block within a partition. The logical block identifier shall be incremente

sub
For

For
23

For

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 (50)

es 11 and 12:These bytes shall be set to (00).

es 13 to 15:These bytes shall be set to the value of the current device block identifier. All 8 m

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

e 16: This byte shall be set to (00).

es17to 19:

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

all other device block types these bytes shall be set to (00) .

device blocks of type (FF)and (FO) these bytes shall be set to the value of the logical block id

sequent logical block within a partition.
device blocks.eftype (10), (20), (30), (40), and (50), these bytes shall be set to (FF).

device blocks of type (EQ) and (90) these bytes shall be set to the value contained in device bloc
blus thesvalue in the device block control bytes 24 to 25 of the previous device block.

all'other device block types these bytes shall be set to the value contained in device block control

ark device blocks

ce block identifier

byte number of th
ock begins in the

entifier of the first
er shall be set to
H by one for each

K control bytes 20

pytes 20 to 23 of tt

ne

t 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

con
For

For

tained within the current device block.
device blocks of type (EO) and (FO) these bytes shall be set to (0001) .
device 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.
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17.1.2 Device block sequence control
Byte 0: The setting of this byte is not specified in this International Standard. It shall be ignored in interchange.

17.2

Bytes 1 to 3: The setting of these bytes is not specified in this International Standard. They shal
interchange.

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).
Bytes 6 to 10:These bytes shall be set to (00).

Byte
interchange.

Byteq 20 and 21: These bytes shall be set to the value of the count that exists at the time the device bloc
total pumber of times that the cartridge has been loaded while not write-protected. The initia} value shal
and shall be incremented by one for each subsequent cartridge load while not file proteéted. The ne
(FFFK) shall be (0000).

Byteg 22 to 27:These bytes shall be set to (00).

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

Byteq 0 to 7:These bytes shall specify a Vendor identification code reeotded as specified in annex D.

Byteqd 8 to 27: The setting of these bytes is not specified by .this International Standard. They shal
interchange.

Byteq 28 to 31.These bytes shall contain the CRC generatedover bytes 0 to 27 of the vendor identificatid
Dpvice block data

The devicg block data field shall contain one or more packets of the same packet type.

17.3 Dgvice block trailer

The devicg block trailer shall be the last bytes.af a device block. The device block trailer shall be a variabl
shall condist of 96 bytes which shall be an exact repeat of the 96-byte device block header, preceded by
bytes necg¢ssary, if any, to make the number of bytes in the entire device block equal to an integer multiple of

18

The ECC

Througho
includes Iq

18.1
The CRC

The GF(2

t to (00).

ECC
ransforms device hloeks into ECC encoded physical blocks.

It this section, the-term “data” refers to any information that is exclusive of error control code ir
gical block data,ymark data, control, and pad bytes.

RC
Shall bera Reed-Solomaty (N-4) code over GF(256).

C

| be ignored in

| be ignored in

is written of the
be set to (0000)
Xt increment after

sequence control

| be ignored in

n code field.

b length field. It
he number of pad
MIUs. Pad bytes

formation. This

bG).calculation shall be defined by:

GXX)=x8+x*+x3+x2+1
A primitive elementa in GF(256) shall be:
a=(0 0 0 OO0 1 0)

ol o a® ot o3 o2 ol of

The generator polynomial shall be:
G(X) = x4 + 02013 + 2462 4 5201y + 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
[ A
0 201 246 201
a a a a
Figure 31 - CRC shift register

18.2 |Code block

The codgle block shall be the basic data unit which is processed by the ECC algorithm. The code block sh

organised as a 24 by 32 byte matrix. The bytes of the code block may be, any combination of data, control
code blpcks shall be constructed from each MIU.

The eight code blocks shall be filled by placing the first MIU byte inte/row 1, column 1 of the first code blo
be placed in row 24, column 1. Byte 25 shall be placed in row 1,~column 2. The first code block shall b

before
1 of the|

18.3
The EC

block shall contain 1 056 bytes organised as a 32 by 33 matrix. See figure 32.

The ECQ

— Mipimum Interleave Element (MIE): An_MIE shall be any one row of the ECC encoded code block;

— Co
— M

Rows 1
column

Each 2
which g

Each 3
detectiq

ny data is placed in the second code block. This shall result in the first byte of the MIU being plac
first code block, and the final byte of the MIU being plaged in row 24, column 32 of the final code bl

ECC encoded code block
C encoded code block shall be the result of_ processing a code block by the ECC algorithm. Thq

C encoded code block shall be comprised of the following items:

Heword: A Codeword shall besany of the first 32 columns of the ECC encoded code block;
E Pointer: The MIE Pointer shall be a column 33 of the ECC encoded code block

to 24 and columns A\to’ 32 of the ECC encoded code block shall contain the code block bytes
positions that they.eceupy in the code block.

1-byte column.of the 32-column code block shall be passed through ECC circuitry to generate 8 ¢
hall be placed<n rows 25 to 32 of the ECC encoded code block.

P-byte rew/of the 32-row ECC encoded code block shall be passed through ECC circuitry to
n code-byte, which shall be placed in column 33 of the ECC encoded code block.

all contain 768 byt
or pad bytes. Eig

ck. Byte 24 shall
e filled completely
bd in row 1, columt
ock.

ECC encoded co

n the same row al

brrection code byte

generate one err
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< 33 bytes >]
< 32 bytes #i
rY
Data bytes
24 bytes Control bytes
Pad bytes, if any
32 bytes S

= S

O
\

Figure 32 - ECC Encoded Code Block O

N
S

18.4 Cpdeword correction code generation
Each column of the ECC encoded code block shall consist of 24 data s and 8 ECC bytes, which are|referred to as the
codeword|correction code. The ECC shall be a Reed-Solomon (32, 24Q e over GF(256).
The GF(256) calculation shall be defined by: \\)
GXX)=x8Hx*+x3+x2+1 \\@\
A primitivg elemento in GF(256) shall be: @
.\@
a=(0 Q 0 000 1 0) 3
ol of ob at a3 o2 ol o xO
o

The genetfator polynomial shall be:

G(x) = x8 4

The ECC
See figure
R7 is EC(
field, CRO

o 176x7 + 2406 4 52115 4 2 0tzzq(s + 03x2 + 203 + 36
e

bytes shall be generated bq
33. Registers RO to R7 {9
L7, that of R6 is ECC
7 shall be the first b@

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

\\

nerator circuit whose registers shall be set to ZEROs prior to beginning processing
bits wide. Data bytes shall be fed sequentially into the encoder. Then the contents of
nd so forth to ECCO0. When these ECC bytes are appended to data bytgs or placed in any
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Q—.Q Input

O

2NN N »D R3 | » Y -

fﬂﬂ? > R1 R2 rSE R4 R5 R6 ‘PﬁP—P R7
</
220 240 176
4% 4208 a2 a 25 g2 o g
< < < < < < <

Figure 33 - ECC shift register
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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:

G =x8+x4+x3+x2+1

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

ISO/IEC 17913:2000(E)

of [a® o o a o af av

The gemerator polynomial shall be:

G(x)=%+al

18.6 |ECC encoded interleave unit

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

If each pf the 8 code blocks shall be assigned an identifier A to H, where code bleck A shall contain the fir
and code block H shall contain the last bytes of the MIU, then each row of each(ECC encoded code block

its codd block letter and its row number.

The arfangement of the ECC encoded code blocks after interleaving shall"be as shown in figure 34. E
encoded interleave unit shall be assigned to its correspond recording.track. Row 1 shall be assigned to tra

assigngd to track 16.

st bytes of the MIU
shall be identified &

ach row of the EC
ck 1. Row 16 shall

I Bl Cl1 Dl El F1 Gl HI A2 B2 C2 D2 E2 F2 G2 H2
Bp C3 D3 E3 F3 G3 H3 A3 B4 C4 D4 E4 F4 G4 H4 | A4

J D5 ES F5 G5 H5 AS B5 C6 D6 E6 F6 G6 Hé6 A6 | B6
HY5 | A15 | BI5S | C15 | D15 | E15 | F15 | G15 | H16 | Al6 | Bl6 | Cl6 | D16 | El6 | F16 | Gl6
Al7 | B17 | C17 | DUZSYEL17 | F17 | G17 | H17 | A18 | B18 | C18 | D18 | EI18 | FI18 | G18 | HI8
G139 (<H29 | A29 | B29 | C29 | D29 | E29 | F29 | G30 | H30 | A30 | B30 | C30 | D30 | E30 | F30
H: 1 A3 B3] 31 D31 E31] E31 C’Il H32 A32 B32 32 D32 E32 E32 G32

18.7 Short error correction code generation

Figure 34 - ECC Encoded Interleave Unit

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 shor

t 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:
G =x8+x*+x3+x2+1
A primitive elementa in GF(256) shall be:

a= (0

ol ¢ o ot a3 o2 ol of

The gener
G(X) = x*

The SEC
processin

contents df R7 shall be SECC7, that of R5 shall be SECCS5, that of R3 shall be SECC3,'and that of R1 shall b

The SEC
processin

contents df R6 shall be SECCB, that of R4 shall be SECC4, that of R2 shalkbe SECC2, and that of RO shall b

When the

0000O0 1 0)

ator polynomial shall be:
F o743 + 0247%2 + a7 + o2

C odd bytes shall be generated by a generator circuit whose registers shall(be set to ZEROs
). See figure 35. All registerg &e 8 bits wide. Odd data bytes shall be fed segaentially into the eng

C even bytes shall be generated by a generator circuit whose registers shall be set to ZEROs
). See figure 36. All registerg &e 8 bits wide. Even data bytes shall be'fed sequentially into the eng

prior to beginning
oder. Then the

e SECCI1.

prior to beginning
oder. Then the

e SECCO.

ended, followed by

e SECC bytes are appended to data bytes or placed in any.field, SECC7 shall be the first byte app
SECCS6, and so 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 »D R4 D RE B
2 75 247 74
o o a o
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Figure 36 - SECC Even Bytes shift register
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19 Recording of bytes on tape

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.

ISO/IEC 17913:2000(E)

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

physical tracks 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.

— regynchronisation burst: which shall consist of 10 instances of the character (33). The resynchfoRisation burst shall occ
befween each group of 16 MIEs per track which corresponds to one EEIU across all tracks. SeeAfigurg 37 and figure 38.

— synchronisation characters: which shall consist of one of 12 characters. See table 7.

after re

figure 4P to figure 42.

The symnchronisation characters by track shall occur after the beginning acquisition burst, after each pair
L:Eynchronisation bursts, and before the final acquisition burst. Synchronisation'characters shall b

of interleaved MIE
b placed as showr

If the device block is short, there may not be enough bursts to require all ten FSE€ and BSC. In this casg, only the necess:
numbel of FSCs and BSCs shall be written. Figure 43 illustrates placement.of\synchronisation characterg for device blocks

one andl two MIUs in size. Figure 44 illustrates placement of synchronisation characters for a device blo

size.

Table 7 - Sync Characters

Sync character Name Value
Forward sync character.k FSC1 (5834
Forward sync character 2 FSC2 (6DF2
Forward sync character 3 FSC3 (42AA
Forward sync.character 4 FSC4 (4B62
Forward syne character 5 FSCH (5F0A
Forward resync character FRC (30CA
Reverse resync character BR( (530G
Reverse sync character 1 BSC[L (2C7A
Reverse sync character 2 BSCp (4E3A
Reverse sync character 3 BSCB (5542
Reverse sync character 4 BSC# (5EDZ
Reverse sync character 5 BSCbhH (50E2

ck of three MIUs i
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