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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established by the respective organization to deal witl
particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

In the field of|information technology, ISO and IEC have established a joint technical committee)|SO/IEC JTC 1. Draft
International Standards adopted by the joint technical committee are circulated to national bodiesfor vpting. Publination as a
International Standard requires approval by at least 75 % of the national bodies casting a vote,

International Standard ISO/IEC 14417 was prepared by Joint Technical Committee ISO/EQfo@rktign technology
Subcommittee|SC 1Elexible magnetic media for digital data interchange

Annexes A to € form an integral part of this International Standard. Annexes D toMafe for information oply.

\Y
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Information technology - Data recording format DD-1 for magnetic tape
cassette conforming to IEC 61016

1

Scope

This Intern
enable info
conforming

1.1 Pu
The purpos

performance levels.

The interchd
additional ex

2
2.1

Each size /
requirement
then this Int

2.2 Ge

A system g
Standard if
Standard. [f
Standard.

Co

2.3 Re

A system rq
Standard if

one shall me¢et the mandatory requirements of this International Standard.

3 No

The followin

%tional Standard specifies the media characteristics, the recorded tape format and-file

Magnetic tape cassettes

mation interchange between information processing systems using 19,0 mm wide"m
o IEC 61016 Section 2.

pose

e of this International Standard is to define the format necessary to ensure information

inge parties complying with the applicable standards should berable to achieve compat
change of technical information.

nformance

Capacity of magnetic tape cassette shall be in conformance with this International Standar
5 of this International Standard and IEC 61016, Section Two. If both Standards specify the
ernational Standard shall prevail. The tape reguirements shall be satisfigubthirthe extent of t

nerating systems

Bll the recordings that it makes ‘an’ a tape according to 2.1 meet the mandatory require
there is a choice, e.g. casseétte size, at least one shall meet the mandatory requirg

Ceiving systems

ceiving a magnetic tape cassette for interchange shall be entitled to claim conformar
t is able to handle’any recording made on the tape according to 2.1. If there is a choice,

‘mativesReferences

structure requirement:
agnetic tape and cas:s

interchange at accept

bility without the need

l if it satisfletoafl man
same subjects differer
ne tape.

bnerating a magnetic tape cassette for interchange shall be entitled to claim conformance with this Internatic

ments of this Internatic
ments of this Internati

ce with this Internatiol
e.g. tape thécistess, at

g.‘mormative documents contain provisions which, through reference in this text, cons

titute provisions of thi

International

Standard Eor datad rafarancacs  cuhcaauant amandmante o or ravicions o
Sttt ot e re REeST—SHPSeqHe AT e RGeS0 0—evtSioh

anv aof tha
S-OH—ay-ohe

e publications.do not ¢

However, parties to agreements based on this International Standard are encouraged to investigate the possibility bé applying
most recent editions of the normative documents indicated below. For undated references, the latest edition of the norme
document referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

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

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

IEC 61016, Helical-scan digital component video cassette recording system using 19 mm magnetic tape (format D-1
Section 2 — Videotape cassette.

4
4.1

Definitions

Auxiliary data

Optional information of secondary importance.
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4.2

Annotation record

The magnetization pattern or associated information recorded in the annotation track.

4.3

Annotation tracks

Two longitudinal tracks one each at each tape edge.

4.4

Average Signal Amplitude (ASA)

© ISO/IEC

The average peak-to-peak value of the signal output of the read head measured over a minimum of 280 000 flux transitions
exclusive of dropouts.

4.5

azimuth

The angular dg
the track cente

4.6 block

A group of byt
more logical re

4.7

An ordered set

byte

4.8 Code

The digital su
the NRZI(1) w
corresponding

4.9

An area on tap

4.10 Data

A basic dimen

Data

4.11 Data
The point on th

412 Data

A continuous 9

4.13 Digitg
The accumulat
4.14 Drop

pviation, in degrees and minutes of arc, of the recorded flux transitions on a track fromt|
rline.

s transported between host and controller as a unit and considered a minimum locatabl
cords or portions of logical records.

of 8 bits acted on as a unit.

wword Digital Sum (CDS)

variation from the beginning to the end of a NRZI(1) symbol’'s waveform. The CDS is ca|
veform starts at a negative level, the binary -1 and-+1) and the waveform transitions ar
bit cells.

area
e that is defined by the end points of all passible helical track center lines.

area reference line

Eion which shall be exactly 1,8075-mm from the tape reference edge (no tolerence).

area reference point
e centreline of a helical track at the boundry between preamble run-up and preamble syrj

field

tring of bits that(is eerror protected.

| Sum Variation (DSV)
ed sumrof-the CDS values of the NRZI(1) symbols.

DUt

he line perpendicular t

P unit; containing one ©

culated assuming that
b centred relative to the

c pattern.

The point of re
4.15

ad signal amplitude below a given threshold.

Erase

The removal of all magnetically recorded information from the tape.

4.16

Erasing field

An a. c. magnetic field of sufficient strength to remove the recorded signals from the tape.

4.17
For measurement of the recorded track format, the average location of the reference edge over a given length.

Equivalent reference edge
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4.18 flux transition spacing

The distance along a track between successive flux transitions. The spacing is derived from the inverse of flux transitions
millimeter (ftpmm) (See physical record density.)

4.19 Helical (data) record

The magnetization pattern or associated information recorded in all possible helical tracks.
4.20 Helical track
An area on tape, inclined at a small angle to the reference edge of the tape.

421 Hopetracktb

A recorder manufacturer defined field used to identify the scanner head recording the first track oba-tfack set.

4.22  Inner code
Of the sequential error detection and correction codes, the first encountered on playback-from tape (C1).

423 Leqder

A nonmagnetic length of transparent tape joined to each end of the magnetic tape to provide strength and convenience. A
beginning of the tape, it identifies the storage position of the tape. At thesend of the tape, it indigates that the gpermissil
recording area has been exceeded.

4.24  Logical volume

A collection of related files, without regard to physical container size,

netic tape

The tape selected to establish the standard for.tape properties essential to data interchange.

Note - A master standard reference tape has _been established. It has been agreed that Sony Corporation wi|l maintaistamelarester
reference tapg. (See secondary standard reference tape.)

427 Outer code

Of the sequential error detection,and correction codes, the second encountered on playback from tage (C2).

4.28 physical recording-density
The number of recorded-lux transitions per unit length of track, e.g., flux transitions per millimeter (ftpmm).

429 Pogtamble

A sequence| af\bits recorded at the end of each helical track on a magnetic tape to provide flux transgitions and special pad

t | L tha daocadina olvar ity oA ey pda talaranan ora
area 10 CleaFthe oot g ooty o ProviogCtoricranctTrear

4.30 Preamble
A sequence of bits recorded at the beginning of each helical track on a magnetic tape to provide electronic synchronization.

4.31 reference edge

The lower edge of the tape when viewing the recording surface with the supply reel to the observer’s right.
4.32 reference field

The typical field of the master standard reference tape.

433 Resolution

The ratio of the average signal amplitude at the physical recording density of 2252 ftpmm to that at the physical recordi
density of 280 ftpmm.
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4.34

Secondary Standard Reference Tape

© ISO/IEC

A tape, the performance of which is known and stated in relation to that of the master standard reference tape.
Note - A master standard reference tape has been established. The Sony Corporation will make available for purchasestesstamdary

reference tapes t

hat can be ordered (P/N C2B-D1) until the year 2007. For information contact:

Sony Corporation, Magnetic Products Group, Major Customer Sales Division,

6-7-35 Kitash
Tel: 81-3-544

4.35

The helical rec

inagawa, Shinagawa-ku, Tokyo 141, Japan,
8-3560, Fax: 81-3-5448-7701, TIx: SONYCORPJ22262

Sector

ord pertaining to a single helical track.

4.36

The maximum
reference line.

Sectd

4.37

The average p|
reference curr
reference is pr

4.38
The current re

Stand

Stand

4.39

A magnetizatid

4.40

A special bloch
data.

Sync

Tape

441 Toler

Narrow zones

4.42 track
A narrow, defir
4.43 track

The angular d

recorded helic@l track from the equivalent reference edge of the tape.

444  Track

Four consecut

r recording tolerance
allowable distance of the data area reference point from the intersection of track-ce)

ard Reference Amplitude
ent. The signal amplitude shall be averaged over at least 280 000 flux transitions. Trag
pvided by the secondary standard reference tape.

ard Reference Current
uired to produce the reference field.

pattern

mark
recorded on magnetic tape to serve as a“separator between files and file labels, or to d

ANCe Zzones

pstablished to contain completely the track center lines of six consecutive helical tracks.

ed area on tape alongwhich a series of magnetic signals may be recorded.

angle

bviation, expressed in degrees and minutes of arc calculated from arcsiriy ©f, (@Bthe ce

Set
vehelical tracks uniquely identified by a track set ID.

nter line and data are:

pak-to-peak signal amplitude output from the master standard reference tape when it is r¢corded with the stande

eability to the standar

n pattern defining the start of each sync block and.the postamble or, following the preamble run-up.

bfine the eed of record

nterline of the

4.45

Track Set ID (TSID)

A 23 bit binary field which is a common identifier for a set of four consecutive helical tracks. Each track set ID is egcorded

the start of the

4.46
A collection of

helical tracks as part of the control record, and also recorded on the control track.

Volume set

logical volumes.
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nventions and notations

presentation of numbers

— A measured value is rounded off to the least significant digit of the corresponding specified value. It implies that
specified value of 1,26 with a positive tolerance of 0,01, and a negative tolerance of 0,02 allows a range of measu

Vv

alues from 1,235 (inclusive) to 1,275 (exclusive).

— Letters and digits in parentheses represent numbers in hexadecimal notation.

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

— Numbers in binary notation and bit combinations are represented by strings of 0s and 1s. Within such strings, X may

u

5ed [0 Indicate that the setling of a DITIS not specitied within the string.

— Numbers in binary notation and bit combinations are shown as Words with the MSB o, the

e

ach byte to the left.

- Negative values of numbers in binary notion are given in TWOs complement.

5.2 Na
Proper nam
5.3 Ac

nes

bs and basic elements are written with a capital initial letter.

onyms

ASA  Average Signal Amplitude
CRC  Cyglic Redundancy Check

DIT Dirgctory Information Table

DM Dunpmy

DSV  Digital Sum Variation
ECC  Errgr Correction Code
EOD End of Data

FIT File[Information Table
LBOT Logjcal Beginning of Tape
LEOT Logjcal End of Tape
ELD End of Label Data
LSB Lealst Significant:Byte
Isb leagt significant bit
MSB  Most Significant Byte
msb mogtisignificant bit

left, and with the msb i

NEOT Near End of Tape

PBOT Physical Beginning of Tape
PEOT Physical End of Tape

™ Tape Mark

TSID Track Set Identification

ubD Use
UHL Use
UuIT Use

r Data
r Header Label

r Information Table

uT Update Table
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VEOV Virtual End of Volume
VIT Volume Information Table

VSIT Volume Set Information Table

6 Environmental and safety

6.1 Testing environment

Tests and measurements made on the tape to check the requirements of this standard shall be made under the followi
conditions unless otherwise specified:

temperature: 20 °C + 1 °C (Ref. ISO/IEC 1016);
relativg humidity: 48% to 52%;

baromgtric pressure: 96 kPa + 10 kPa;

tape tgnsion: 0,80N * 0,05N;

conditjoning before testing: cassette shall be exposed to the test

environment for 24 h min.

6.2 Operating environment

Cassettes usefl for data interchange shall be operated under the following conditions:

tempefature: 5°Cto 45 °C;
relativé humidity: 20% to 80% non-condensing;
wet bulb temperature: 26 °C max.

6.3 Cassegtte conditioning

For interchang, the cassette shall be conditioned by expOsure to the operating environment for a timg equal to or greater the
the time away from the operating environment (up to maximum of 24 hours).

Conditioning of the tape stock before recording andtésting for compliance to this standard shall be as fqllows:

storage conditioning: not less than 24 hours;
envirohmental: stabilized to the conditions specified in 6.1;
tape tgnsion: wound on a reel at a tension of 0,6 N to 1,5 N.

6.4 Storape environment
Cassettes shall be stored under_the following conditions:

tempefature: 5°C to 32°C;
relativgé humidity: 40% to 60%.
6.5 Safety

6.5.1 Safeness

The components of the tape and cassette assembly shall not constitute any safety or health hazard when used in the intenc
manner, or through any foreseeable misuse in an information processing system.

6.5.2  Flammability

Tape or cassette components that will ignite from a match flame, and when so ignited will continue to burn in a still carbon
dioxide atmosphere, shall not be used.

6.5.3  Toxicity

Tape or cassette components that may cause bodily harm by contact, inhalation, or ingestion during normal use of thallcassette s
not be used.
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7 Cassette

7.1 General description

The cassette is a coplanar design in three sizes with the tape and hubs completely enclosed by the case, except for the h
door opening. The drive is via hub couplings which are mechanically connected to external reeling motors. Tape velocity
stabilized by an external capstan. A clear plastic window allows visual monitoring of the tape from the top of the cassette.

7.2 Dimensions

Dimensions of the three sizes of cassettes are defined in normative reference IEC 1016. section 2.

7.3 Identification holes

There shall [be two sets of identification holes, one for the use of the manufacturer and the otherfofr the user. Manufactur:
coding holes$, detailed in normative reference IEC 1016 are further defined in the following clauses:

7.3.1  Mahufacturer coding holes

7.3.1.1 Media thickness

Manufacturgr holes 1 and 2 shall be used in combination to indicate tape thickness according to the fpllowing logic table:

Holg #1 Hole #2 Meaning

0 0 16um tape

0 1 13um tape

1 0 Undefined/reserved

1 1 Reserved, cleaning cassette only

Note - A 0 in the above tables indicates that the indicator tab is removed or open, denoting an undetected statustie|statadey/player
sensor mechgnism.

7.3.1.2 Mefia coercivity

Manufacturgr holes 3 and 4 shall be used to indicate the coercivity of the magnetic recording tape according to the followi
table:

Hol¢ #3 Hole #4 Meaning

0 0 €lass 68kKA/m

0 1 Reserved

1 0 Undefined/reserved

1 1 Reserved, cleaning cassette only

Note - A 0 in the above tables;indicates that the indicator tab is removed or open, denoting an undetected statustie|statadey/player
sensor mech1nism

732 Us

The user plyg:méechanism shall withstand a minimum axial force of 0,5 N
The dimensions and location of the users’ holes specified in normative reference IEC 1016 are defined as follows:

r coding holes

When &0 state exists, the user holes shall identify the following conditions:

Hole Condition

1 Total record lock out (data/auxiliary/time code/control track)
2 Reserved and undefined

3 Reserved and undefined

4 Reserved and undefined
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8
8.1

Tape

mechanical and electrical properties

Materials

© ISO/IEC

The tape shall consist of a base film material (oriented polyethylene terephthalate film or its equivalent) coated ocene surfa
with a strong yet flexible layer of ferromagnetic material dispersed in a suitable binder. A backcoating material may be used.

8.2 Tape width and tolerance

8.2.1 Requirement

The tape width shall be 19,010 mm + 0,015 mm.
8.2.2  Procedure

The tape, covd
using a calibra
of the five read

8.3 Delta
8.3.1 Requi
Delta width (wi
8.3.2 Proce
Measurement

8.4 Refer

Reference edg
of the tape in th

8.4.1 Requi
The reference
8.4.2 Proce

Edge straightn
and separated
between the fif

8.5 Tape
Use of tapes W

non

non

8.6

The magnetic 1

Magn

red with a glass plate, shall be measured without tension at a minimum of five different
ted microscope or profile projector having an accuracy of at least 2,5 mm. Tape width 3
ings.

width

fement
dth fluctuation) shall not exceed 6 mm peak to peak.

dure
pf delta width shall be over a minimum tape length of 230 mm with a tension of 1,39 N + (

ence edge straightness

P straightness is the departure of the reference edge af the tape from a straight line along
e plane of the tape surface.

fement
edge straightness maximum deviation is 6 . mv peak to peak.

dure

ess fluctuation is measured at the edge of a moving tape guided by two guides having
at a distance of 115 mm. Edge. Measurements are averaged over 10 mm lengths and
st and second guide at a tension of 1,00 N £ 0,28 N.

thickness
ith various thicknesses is permitted with the total tape thickness being within the following

inal 16um tape shall have a thickness between [18)5 16,0um;
inal 13um tape shall have a thickness between G 13,0um.
etic recording surface coating thickness

ecording surface coating thickness shall he?®;(8,6pum

Backcoating s

positions along the tape
defined as the averag

,28 N.

the longitsidinal dime

contact to the same ed
are made at the mid-p

values:

rface thickness is not specified

8.7 Tape

length

The minimum length of magnetic tape between leader and header tapes shall be

Cassette \ Tape Thickness 16mm 13mm
Small 190 m 225m
Medium 587 m 708 m
Large 1311 m 1622 m

The maximum lengths of tape shall be determined by the maximum diameter of the tape pack permitted in their respective
cassettes.
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8.8

There shall be no discontinuities in the tape between the beginning of tape (BOT) and end of tape (EOT) leaders such as tl
produced by tape splicing or perforations except those caused by leader or trailer attachment.

8.9

Longitudinal curvature is the departure of the reference edge of the tape from a straight line along the longitudinal dfmension
the tape in the plane of the tape surface.

Discontinuity

Longitudinal curvature

8.9.1

Any deviation of the reference edge from a straight line must be gradual and shall not exceed 0,04 mm within a 229 mm spa
tape.

Requirement

8.9.2  Pracedure

Measure at ja tension of 1,39 N £ 0,28 N in a test fixture equipped with two guides spaced ati229 mm = 1 mm. The two guic
shall be spiing loaded to position the reference edge of the tape against two edge conttol- surfaces. Measure the maxir
deviation of the reference edge of the tape from the line drawn between the two control surfaces.

8.10  Out-of-plane distortions

Out-of-plang distortions are local deformations that cause portions of the tapedo deviate from the plane of the surface of
tape. Out-oftplane distortions are most readily observed when the tape is lying on a flat surface urider no tension. All vis
evidence of jout-of-plane distortion shall be removed when the tape is subjected to a uniform tension ¢f 0,6 N = 0,03 N.

8.11 Leaders, trailers and splices

8.11.1 Leaders and trailers

The cassette shall include leader and trailer tape. When attached to the hub, there shall be a le

between thq
having a tra
leader/traile
shall be 19,
the leader/tr

8.11.2 Spl

The splicing
splicing tapsq

8.12 Ta

The tape sh
the tape is U

8.13 Te
The tensile

8.13.1 Re

splice point and the outside of the cassette shell:” The leader/trailer tape material shal
nsmissivity of at least 60% when measured with a 700 nm - 900 nm light source. Whe
[ tape shall not separate from the hub whenr subjected to a force of 22 N or less. The wid

ngth of 300 mm + 30

be polyestembr equivi
n attached to the hub,
th of the letaje/trailer

D10 mm + 0,025 mm The thickness of the\leader/trailer tape shall be 10 mm to 40 mm. The break tensile strengt

ailer tape shall be at least 22 N.

ces

tape to attach the leader and:trailer shall be of a polyester material which may be with
width shall be 19,010 mm 0,025 mm The splice shall not separate when subjected to 4

pe wind

A metal foil bazking. T
L force of 22 N or less.

all be wound on the hubs with the magnetic coating out, and in such a way that during fofward read/write operati

nwound in a counterclockwise direction (reel turns clockwise) viewed from the top of the

nsile yield'force

ield farce shall be taken as the force required to elongate the sample by 3% (tape or lea

assette.

Her/trailer).

uirement

The tensile yield force at 3% elongation shall be a minimum of 13,4 N.

8.13.2 Procedure

Use a static weighting, constant rate-of-separation tester capable of indicating the load to an accuracy of +2%.

Clam

specimen of at least 178 mm in length, with an initial 102 mm separation between the jaws. Elongate the specimen at a rat
51 mm per minute until a minimum of 10% is reached. The force required to produce an elongation of 3% is the tensile yie
force.

8.14

An inhibitor tape is a tape that degrades the performance of the tape drive or other tapes.

Inhibitor tape

Certain tape characteristics can contribute to poor tape drive performance. Tapes that exhibit these characteristicyemay not
satisfactory performance, can result in excessive errors and can interfere with the subsequent performance of other tapes.
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These characteristics include the following:
— high abrasivity;
— high friction to tape path components;
— poor edge conditions;
— excessive tape wear residual products;
— electro-static charge build-up on the tape or tape path components;

— interlayer slippage;

- trantfer of oxide coating to the back of the next tape layer;

— separation of tape constituents causing deposits that may lead to tape sticking
or ppor performance of other tapes.

The inherent claracteristics of the tape should be such that the tape will not inhibit interchange*performande.

Figure 1 - Measurement of electrical resistance

8.15 Electrical resistance of the magnetic coating and back surface

Electrical resistance-is defined as the ohms of the magnetic coating and back surface.

8.15.1 Requifement

The resistance for the magnetic coating surface shall not excéedhts, but shall be greater than 5 X bdms. The
resistance for the back surface shall not exceed 5 atifs.
8.15.2 Procedure (see figure 1)

After conditioning to the test environment, position the test piece over two 24-carat gold-plated semicircular electrades havin
a radius r = 25,4 mm and a finish of at least N4, so that the magnetic coating surface is in contact with each electrode. Th
electrodes shall be placed parallel to the ground and parallel to each other and spaced d = 19 mm apart (see figure 1). App
force of 0,250 N £ 0,012 N to each end of the test piece. Apply a DC 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 five positions along the test piece and average the five resistance readings.

Repeat the test for the back surface.
Note - Neither the specimen nor the insulating surfaces shall be handled with bare fingers. (The use of clean, lird-fsaegbommended).

10
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8.16
Layer-to-lay

adjacent lay

is difficult.

8.16.1 Re
There shall

8.16.2 Prd

A 914 mm Ig
long stainles
small strip g

cylinder sha
tube into a

Lay

ISO/IEC

14417:1999(E)

102 mm
19,1 mm .
A
%
12,7 mm
914 mm
Y. N
adhesive strip > ey P
-
mass 300 g ¢

Figure 2 - Measurement of layet-to:layer adhesion

er-to-layer adhesion

br adhesion refers to that property of a magnetic tape wherein one layer when held
er exhibits an adhesive nature and bands itself to an adjacent layer so that free and sm

Juirement

be no evidence of layer-to-layer adhesion or coating delamination.

cedure (see figure'2)
ngth of tapesshall be fastened at one end, magnetic coating surface side down, to a 12,7
s steel cyliader with a non-oozing adhesive material. Attach the opposite end of the tap

| then ke slowly and uniformly rotated so that the tape, held in tension by the weight, wi
compact and even roll. The double coated adhesive tape when wound into the roll 3

in close proximity to t
poth separatioa of the |

mm diameter by a 102
b to a 300 gradm weight

f double\coated adhesive tape shall be affixed to the magnetic side of the tape 25,4 mm above the weight.

nds uniformly around tt
cts to secure the end

prevent un\

inrling when the \A/pight is remaved  The r‘ylindpr Quppnrting the Wpighf is then e

temperature and humidity cycle:

Time (hr) Temperature Relative humidity
16 - 18 55°C 85% + 5%

4 55 °C 10% or less
1-2 21°C 45% + 5%

posed to the followin

To evaluate the tape for adhesion, the end of the roll should be opened and the double coated adhesive tape removed. Thi
end of the tape should be released and the outer one or two wraps should spring loose with no adhesion. The free end ¢
tape should then be held and the cylinder allowed to fall, thereby unwinding the tape. The unwound tape should then

checked for

coating delamination with the exception of the last 54 mm of tape nearest the cylinder.

11
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Recording surface Scribed line

é | ))/
[ /
| 't ]
<— 125mm > \ \;
Pressure - sensitive
tape
Figure 3 - Measurement of coating adhesion
8.17 Coatihg adhesion
Coating adhesjon is the force required to separate any part of the coating from the tape base film mater
8.17.1 Requirement

The force requ
required to sef

8.17.2 Proceg

a) Take a sai
125 mm fro

b) Using doub
with the ma|

c) Fold the sg
sample to t

extension rgte to 254 mm/min;

d) Note the fo
the double
pressure sg

ired to separate any part of the coating from the tape base film material shall not be le
arate any part of the back coating from the tape baseAfilm material shall not be less than

dure (see figure 3)

nple of the tape approximately 381 mm long and’ scribe a linghthine coating across the v
M one end,;

le-sided pressure sensitive tape appliedsto the full width of the sample, attach the sample
pnetic coating surface facing the plate;

mple 180 degrees adjacent to, and parallel with the scribed line. Attach the metal platg
he jaws of a universal testing. machine such that when the jaws are extended the tape

ce at which any part of the’coating first separates from the base film material. If the sam
sided pressure sensitive tape before the force exceeds the requirement, an alternat
nsitive tape shall beyused;

© ISO/IEC

al.

5s than 1,0 N The forc
1,0 N.

idth of the tape,
to a smodth metal pla

and the free end of th
s separated. Set the j

ble sepanaies away f
ve type of double-side

e) Repeat a - d for the back coating, if present.

8.18 Residual elongation

The residual elongatiofrshall be taken as the elongation of a sample over a specified period of time.
8.18.1 Requirenient

The residual elongation of the tape shall be no more than 0,1%.

8.18.2 Procedure

Cut a tape length of 1 m and fasten one end so that the tape hangs freely. Attach a 0,3 N load to the loose end amd measure
length. Attach an additional 10,5 N for 10 minutes. Remove the additional 10,5 N and after 10 minutes measure the change il
length from the original. The residual elongation is the change in length expressed as a percent of the original tape length.

8.19
The departure

Tape

8.19.1 Requi
The departure

12

cupping
across a tape (transverse to motion) from a flat surface is defined as cupping.

rement
from a flat surface shall not exceed 0,12 mm in the tape sample.
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8.19.2 Procedure

Cut a 0,9 m sample of the tape. Condition it for a minimum of three hours in the test environment by hanging it so that tl
recording surface is freely exposed to the test environment. From the center portion of the acclimated tape sample cut a sal
25,4 mm in length. Stand the cut sample on its end in a cylinder, which is at least 25,4 mm high and has an inside diamete
19,21 mm £ 0,20 mm. With the cylinder standing on an optical comparator measure the cupping by aligning the edges of |
sample to the reticule and determining the distance from the aligned edges to the corresponding surface of the sample &
highest point.

8.20 Light transmittance of the tape and the leader
The tape shall have a light transmittance of less than 5% when measured according to the method specified in Annex A.

The leader tp nathod specified in Anne»

9 Magnetic properties

9.1 Mapnetic coating

The coating| formulation shall produce a coercivity on the order of 68 kA/m (850 oersted class) as|measured by a 50 Hz
60 Hz BH mleter. The magnetic particles (pigment) shall be longitudinally oriented,

9.2 Ease of erasure

The maximyim peak-to-peak signal amplitude remaining after subjecting~a tape recorded at 170 [ftpmm with the stande
reference clirrent to a maximum longitudinal steady field of 204 kA/m (2 550 oersteds) shall be less than 3% of the aver:
peak-to-peak signal amplitude prior to exposure to the erasing field.,

9.3 Average signal amplitude

The averag¢ peak-to-peak signal amplitude of the tape undertest shall not deviate more than +25% or -10% from the stan
reference agplitude. The averaging shall be done over a minimum of 280 000 flux transitions, exclusive of dropouts.

The tape under test and the secondary standard reference tape shall be recorded on the same equigment with 2 252 ftpmm
the standard reference current. The output amplitude shall be measured on the same equipment.

9.4 Regolution
The resolutipn of the tape under test shall.notdeviate more than +35% or -15% from that of the standard reference tape.

The tape umder test and the secondary;standard reference tape shall be recorded on the same gquipment using the st
reference current. The output amplitude shall be measured on the same equipment.

9.5 Typical field

The typical field of the tape ‘under test shall not deviate more than +10% or -10% from that of the Master Standard Referel
Tape.

9.6 Tape quality
9.6.1 Drdpout

(one-half of th ek-to-peak) igl btaie fr

m the ASA when recorded at 2 252 ftpmm.

f the average base-to-

9.6.2  Dropout region

A dropout region commences when a dropout occurs and ends when the dropout ceases or the length reaches 25,4 mm |
helical track direction. If a dropout continues beyond 25,4 mm a further dropout region shall be counted. A dropout region dc
not continue from one track to another.

The number of dropout regions allowed in an interchange environment is a matter of agreement between interchange par
For purposes of evaluation of an unrecorded tape to be used for interchange, an average of one dropout region per 30,5
usable tape is the recommended limit (equivalent to 180 tracks or 45 track sets).

This test shall be performed over the entire tested recording area during a read-while-write operation using the stand
reference current. The track spacing shall conform to the recording format for which the cassette is intended to beaused in ¢
interchange.

13
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10 Format for helical tracks

10.1 General description of the write data path (figure 4)

The host system, operating under one of several directory file system structures, views the tape drive system, comprisin
controller and tape drive, as a logical storage system. The host expects the controller to support the following capabilities

- block as a minimum unit of data transfer between host and controller
- file as a concatenation of blocks

- file demarcation

- directory of file locations in a volume

- volume as a concatenation of files

- management information of files

- multiFe VOIUMES and associated management

- fast sparch and retrieval of data files and blocks
- high dlegree of data protection
- and restoration of a failed directory.

This format provides a generic set of container tables and track types to contain such information with specific definitions of
their usage anfl location. All track types provided by this format are processed into a Track Set comprigsing four helical tracks
uniquely identified by a TSID, represent the minimum data transfer unit to and from tape.

The processing of information preparatory to recording begins with the identification of the type of Logical Track Set to be
created and then proceeds through the following processes

- genelation of the Logical Track Set destined to occupy 4 tracks, in¢luding a Subcode data field,
paddijng data and C3 ECC code blocks,

- the CB code blocks shall be interleaved within all 4 tracks to form a track set array,

- then further processed with outer C2 and inner C1 ECCs, interleaved, randomized and channel goded,

- the fgrmation of sectors including a preamble and postamble completing the contents of a helical|track.

14
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Host TSID, Write retry, Append
Interface Identify type of Track]Set to be processed
Type of
Track Set
) Subcode
Logical = generator —
Track Set
array buffer
< Padding data 2
Padding data 1
C3ECC
v Buffer interleave

Product code
array buffers

Y

\ 4

8/9 Channel coding

Sector formation

A

Sync Patterh

Sync Bloek ID
Outet.ECC (C2)
Inner ECC (C1)

Sync Block Interleave
Randomization

v

Preamble
Postamble

Track distribution

b 4

l

Wiite channel

Write channel

I

'

Tracks 1, 3

Tracks 2, 4

Figure 4 - Dataflow of record information processing

15


https://iecnorm.com/api/?name=50646a22784449bb5ecb472a1431004b

ISO/IEC 14417:1999(E)

10.2
10.2.1 Types

Formation of a Logical Track Set

of information track sets

There are 9 types of information track sets.

1. Volume
2. Volume
3. File Info
4. User Inf

5. Update Table (I IT) track set

6. User Data (UD) track set
7. Tape Mark (TM) track set
8. Dummy (DM) track set
9. End of Data (EOD) track set

Set Information Table (VSIT) track set
Information Table (VIT) track set
rmation Table (FIT) track set

ormation Tables (UIT) track set

© ISO/IEC

This tape formpat supports multiple logical volume function both within and exceeding one physical voluni

e.

A VSIT at the peginning of the tape contains information to manage one or more logical volumes on this tape. The VSIT has

location infor

A logical volume consists of a DIT followed by the User Data area.

The DIT conta
and compriseg

In the case of
UD blocks
Each logic
If the user
Each logic

is not C3 error

The demarcati
EOD tracks idg
DM tracks ider

tion for each logical volume on the this tape.

ns information to locate and manage files within the logical volume
the VIT, FIT, UIT and UT.

D, the following definitions shall apply:

shall be allocated to one or more logical tracks.

bl track shall contain data from only one user data block.

data for the track is less than 32 768 bytes, it shall be padded with padding data 1 to fill t
Al track shall comprise a subcode data field and the usérdata area C3 error corrected plu
corrected, thus forming 36 108 bytes of information.prepared for further processing.

bn of files may be defined by the host and be reférred to as a Tape Mark (TM).
ntify the end of recorded data area in a logical volume as indicated by the host.

tify fill areas on the tape where continuous control track signals are required and are tran

he user data area.
s padding data 2, whic

sparent to the host.

10.3 Data

36 108 bytes
84 bytes 96 bytes P 32 768 bytes 160 bytes
< <
Padding-data 2 Subcode data Data Padding data 1 C3 parity
Word Word
012----2223]1012------->-------- 8191
C3 code blocks
<
<

Figure 5 - Logical track structure of format

structuring

10.3.1 Logical track structure

Figure 5 shows the logical structure of information destined for a helical track for the format. The figure defines the size of
each data field and presents conceptual allocation of the entire data field. The data, except padding data 2 are indedeaved ov

adjacent tracks within the same track set so as to make C3 error correction effective. The data fields are C1, C2, and C3 err
protected, and the other, i.e padding data 2 field, is error protected by C1 and C2 code blocks and is not covered by C3 errc

correction.

16
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10.3.1.1 Padding data 2 field

The padding data 2 consists of 84 bytes of C1 and C2 error protected data. Data bytes in this field are not used for c
interchange purpose. The first 4 bytes of padding data 2 shall be (00000000) when the tape conforms to this interchal
standard. The remaining 80 bytes are undefined for the purpose of this ISO Standard and shall be set to all ZEROs..

10.3.1.2 Subcode data field

The subcode data field consists of 96 bytes of C1, C2, and C3 error protected data. The administrative information associc
with the track shall be recorded in this field for the purpose of housekeeping. Each track, i.e. DIT track, user daggetrack, t
mark track, end of record track, etc. is defined by the track identification in the word 0 of the subcode data field.

10.3.1.3 Data field

The data fi
error correc

byte count indicates the number of valid data bytes in the data field.

10.3.1.4 Pa

In case vali
track set is

C2 and C3 protected. The padding data 1 shall be binary all ZEROs. When the datafield consists en

byte count @

10.3.1.5C3

The third 14
interleaved

10.3.2 Forymat and contents of information tables

Unless othe)
according tg
characters U

Character
Space
Exclamation
Quotation m
Percent sign
Ampersand
Apostrophe
Left parenth
Right parent
Asterisk

ion codes. The content of the data field is indicated by the track idéntification, word-0-0

lding data 1 field
| data does not fill the data field to its capacity of 32 768 bytes, the padding data 1 fills
bartially filled by valid data, the rest of the track(s) are assigned to padding data 1 field.

f this track shall be zero.

parity field

yer of error correction is Reed-Solomon code to protectisubcode data, user data arn
pver a track set consisting of four consecutive tracks.

the data ordering. Where character fields are“used they shall be coded in accordance
sed shall be those in the following positions of the standard code table in ISO/IEC 646.

Graphic Code position
2/0
2/1
2/2
2/5
2/6
217
217
2/8

2/9

point

ark

BSiS

hesis

Plus sign

tected by C1, C2, and
f subcode ddta field. T

the rest. Fanther, wh
The paddiag_data 1
irely of padding data 1,

d padding data 1, an

rwise stated the contents of each word field within“the information tables shall be unsigned binary representati

with ISO/IEC 646. The

2/10

Comma
Hyphen
Period
Slant

Digit zero to
Colon

Semicolon

Less-than sign

Equals sign

2/11
2/13
2/14
2/15
3/0-3/9
3/10
3/11
3/12
3/13

nine

17
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Greater-than sign

Question mark
Capital letters

Underline

7:1999(E)

> 3/14
? 3/15
A..Z 4/1-5/10
5/15

© ISO/IEC

Justification of numeric entries shall be right justified within the total field having any remaining positions on thedefitfil
the zero character. Justification of alphanumeric data shall be left justified with any remaining positions on thedrigfthfille
the space character.

types

OLSITN

10.4 Track
10.4.1 Volunt
The VSIT shal

number of vold
multiple tape d
striped across
Table.

Information on
access type fie
files of the sed
extending the
following physi

Volume set re
specific orderi
V1F2, V2F1,

The logical vo
volume numbsg
number of stri
numeric. The

VSIT shall hav
Word 0
Word 1
Word 2
Word 3
Word 4
Word 5

Word 42
Word 43

assettes to be used in a volume set, with multiple volumes on a cassette. A lagical vol

ond volume etc. If the volume space which was allocated is filled\additional volume sp4

cal volume pointers.

corded in random mode has the files for each volumenterspersed such that the files
ng except that they are added to the end of recordedydata (an example of such one
1F3, V3FL1.... etc. Where VnFn represents Volume f/File n)

e the following Word definitions:

toaafo s ot o o]
CSCTTI O IO taADTC— (Vo1 1)

be recorded at the beginning of tape near LBOT and be followed by UT. The VSIT iaglu
mes contained on the tape cassette, as well as the number of tape cassettes in, the vq

multiple parallel physical volumes are indicated through the striping fields. For UT, refe

the volume set can be recorded in either a volume sequential mode or random volume 1
Id of word 59. Volume sets recorded in sequential mode have all files of the first volum

volume space by creating a secondary VIT with the same~logical volume number (

ume set number (words O ... 3), physical volume number which follows in the set (wor

r which precedes in this set (words 50 ... 53), tape number of this physical volume (wd
pes in this logical volume set as well as\Stripe number of this physical volume (word
volume set label (words 4 ... 43) shall be.character alphanumeric.

Shall contain the Logicakvelume set number, bytes 0 - 3
Shall contain the Lagical volume set number, bytes 4 - 7
Shall contain the Logical volume set number, bytes 8 - 11
Shall contaifi:the Logical volume set number, bytes 12 - 15
Shall contain the Volume set label, byte 0 - 3

Shallfcontain the Volume set label, byte 4 - 7

Shall contain the Volume set label, byte 152 - 155

Hes information on the

lume set. This allows |
Lme set which has dat
r to 10.4.2.4 - Update

node as indicated by th
b recorded and then al
\Ice can be obtained by
sing the previous and

bf each volume have n
such sequence is: V1F

is 46 ... 49), physical
rds 55 ... 58) and tota
59) shall be character

Shall contain the Volume set label, byte 156 - 159

Word 44

Word 45

Word 46 to
Word 54
Word 55
Word 56
Word 57
Word 58

18

Shall contain the physical TSID of the VIT track set of the first Logical volume in this

physical volume.

Shall contain the physical TSID of the first EOD track set of the last Logical volume in

this physical volume.
Shall be Reserved and set to all ZERO’s
Shall contain the Binary physical volume number of this tape

53

Shall contain the physical volume number of this tape bytes 0 - 3
Shall contain the physical volume number of this tape bytes 4 - 7
Shall contain the physical volume number of this tape bytes 8 - 11

Shall contain the physical volume number of this tape bytes 12 - 15
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Word 59 Most significant bit 31, "T" indicatescess type and shall be ZERO for sequential
or ONE for random
Bits 16 to 30 shall be Reserved and set to all ZERO's.
Bits 8 to 15 shall contain the Total # of Stripes in this logical volume
Bits 0 to 7 shall contain the Stripe # of this physical volume
Word 60 Shall be Reserved and set to all ZERO's.
Word 61 Shall be Reserved and set to all ZERO's.
Word 62 Shall contain the Number of DIT entries that follow in this physical volume.
Word 63 Shall be Reserved and set to all ZERO's.
Word 64 Shall he Reserved and setto all ZERQ's
Word 65 Shall contain the Physical TSID of VIT #1
Word 66 Shall be Reserved and set to all ZERO's.
Word 67 Shall contain the Physical TSID of VIT #2, if present.
Word 8190 Shall be Reserved and set to all ZERO's.
Word 8191 Shall contain the Physical TSID of VIT #4063, if present,
10.4.2 Dirgctory information table (DIT)
The DIT sHall be recorded at the start of each logical volumelen tape. The DIT includes the
information.|This table allows a tape drive to search at high speed./The track format configuration is

track, and s
information

10.4.2.1 Vo

The VIT shg
set. The remainder of the track shall be filled withnpadding data 1.

Each of the
the starting

indicator for

nall be so indicated by the track identification fieldy word O of the subcode data field. The
able (VIT), file information table (FIT) an update.status table (UT) and a user information

ume information table (VIT)

Il contain volume control information. This data shall be recorded in the data field of all

user table entries (words 64 ... 127) shall provide information about the user table type (
TSID's of the table. The end.of the user table list is indicated by a (00000000) type
the user table matches the type indicator (W8) of the user data subcode assignment wk

volume and file contr
he same as tiae usual
DIT consistsyad a vol
table (UIT).

fl tracks of thekVIT trac

UIT,User) antba pointel
indicator field. The tyj
en the user table is wr

... 49), physical volum
... 58) shall be charac

to tape.
The logical yolume number (words'0 ... 3), physical volume number which follows in the set (words 44
number whi¢h precedes in thi§ set (words 50 ... 53) tape number of this physical volume (words 55
numeric and volume label (words 4 ... 43) shall be character alphanumeric.
VIT shall haye the following Word definitions:
Word 0 Shall.contain the Logical volume number, bytes 0 - 3
Word 1 Shall contain the Logical volume number, bytes 4 - 7
Word 2 Shall contain the Logical volume number bytes 8- 11
Word 3 Shall contain the Logical volume number, bytes 12 - 15
Word 4 Shall contain the Volume label, byte 0 - 3
Word 5 Shall contain the Volume label, byte 4 - 7
Word 42 Shall contain the Volume label, byte 152 - 155
Word 43 Shall contain the Volume label, byte 156 - 159
Word 44 Shall contain the physical TSID of the first track set after the run up track sets for user data of
this logical volume.
Word 45 Shall contain the physical TSID of the first track set of the EOD track sets of this logical volume.
Word 46 Shall contain the Physical volume number which follows in this logical volume bytes O - 3

19
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Word 47 Shall contain the Physical volume number which follows in this logical volume bytes 4 - 7
Word 48 Shall contain the Physical volume number which follows in this logical volume bytes 8 - 11
Word 49 Shall contain the Physical volume number which follows in this logical volume bytes 12 - 15
Word 50 Shall contain the Physical volume number which precedes in this logical volume bytes 0 - 3
Word 51 Shall contain the Physical volume number which precedes in this logical volume bytes 4 - 7
Word 52 Shall contain the Physical volume number which precedes in this logical volume bytes 8 - 11
Word 53 Shall contain the Physical volume number which precedes in this logical volume bytes 12 - 15

Word 54 Shall contain the Binary physical volume number of this tape

Word 55 Shall contain the Tape physical volume number of this tape bytes O - 3
Word 56 Shall contain the Tape physical volume number of this tape bytes 4 - 7
Word 57 Shall contain the Tape physical volume number of this tape bytes 8 - 11
Word 58 Shall contain the Tape physical volume number of this tape bytes 12 - 15

Word 59 Most significant bit 31, "T" indicatescess type and shall be ZERO for sequential or ONE for random
Bits 16 to 30 shall be Reserved and set to all ZERO'’s.

Bits 8 to 15 shall contain the Total # of Stripes in this logical volumé
Bits 0 to 7 shall contain the Stripe # of this physical volume

Word 60 Shall be Reserved and set to all ZERO's.

Word 61 Shall contain the Data compression type identifier.

Word 62 Shall contain the Number of entries in FIT

Word 63 Shall contain the Physical TSID for UT

Word 64 Shall contain the Table type for UIT #1, if present.

Word 65 Shall contain the Physical TSID for table UIT #1, if present.
Word 66 Shall contain the Table type for UIT\#2, if present.

Word 67 Shall contain the Physical TSID{or table UIT #2, if present.

Word 126 | Shall contain the Table'type for UIT #32, if present.
Word 127 | Shall contain the Rhysical TSID for table UIT #32, if present.
Word 128 | Shall be Reserved’and set to all ZERO's.

Word 8191| Shall be*Reserved and set to all ZERO's.

10.4.2.2 File infotmation table (FIT)

The FIT includes file control information. The number of valid words in the FIT shall be identified in the VIT. The remainder
of the data area shall be filled by padding data 1. The order of TM to UD and UD to TM are considered as two cases for the
definition of FIT.

Word 0 Shall contain the Physical TSID of the first track set after the run up track sets for user data of
this logical volume.

Word 1 Shall contain the Absolute block number of the first track set after the run up track sets for user
data of this logical volume.

Word 2n Shall contain the Physical TSID of the TM #ack set.
Word 2n+1  Shall contain the Absolute block number of the TiMr#ck set.
Wheren = 0 (option), 1, 2, ....

The first track set after run up may be a TM track set, which corresponds to time=c@geption).

20
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10.4.2.3 User information tables (UIT)

The UIT may be used to record additional user information. This includes file and volume labels, error statistics informatic
etc. Each UIT shall be identified by a type code indicating the format of the table, and the information it containge This ty
indicator shall be written at W8 of the subcode data field to identify that the track carries a UIT. The words, W3-W5, shall k
set to (FFFFFFFF). Table types defined by this standard shall be in the range of (00000001) - (7FFFFFFF). Table ty]
between the range of (80000000) - (FFFFFFFF), shall be defined between interchange parties.

File structure and labeling table type (00000001):

The file structure and labeling table provides implementation of volume header, file header and user headers simildr to thos
ISO 1001. The space for each header shall be 1024 bytes in length. Refer to ISO 1001 for additional information on the fit
contents and levels of interchange. The end of label data (ELD) header shall be used to signify the end of the filenstructure

labeling tab

Volume |header:

The volume| header label shall identify the volume, the owner, the accessibility conditions, the<impl
volume heagler label, and the version of this standard that applies. The following definitions’shall appl

Bytes
0-2

3

4-19
20-23
24-36
37-50
51
52-1023
File heafer label:

The file header label shall identify the file section, specify the position of the file section within a file

attributes of|the file section:

Field name Length Content

Label identifier 3 VOL

Label number 1 1

Logical volume number in VIT 16 Alphanumeric
Volume Accessibility 4 Alphanumeric
Implementation Identifier 13 Alphanumeric
Owner Identifier 14 Alphanumeric
Label standard version 1 1

Reserved 972 Spaces

ementation recording t
:

set, andcgpteaify

Bytes Field name Length Content

0-2 Label identifier 3 HDR

3 Label number 1 1

4-259 File identifier 256 Alphanumeric
260-263 Filesnumber in the FIT 4 Binary number
264-269 File set identifier 6 Alphanumeric
270-273 File section number 4 Character numeric
274-27F File sequence number 4 Character numeric
278281 Generation number 4 Character numeric
282-283 Generation version number 2 Character numeric
284-289 Creatiomdate 6 Space, Char-mumeric
290-295 Expiration date 6 Space, Char. numeric
296-299 File accessibility 4 Alphanumeric
300-306 Block count on this volume 7 Character numeric
307-319 Implementation Identifier 13 Alphanumeric

320 Record format 1 F,DorS

321-332 Block length 12 Character numeric
333-344 Record length 12 Character numeric
345-1023 Reserved 683 Spaces

User file header label:

A user file header label set is optional. If present, its labels shall have the following layout:
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Bytes Field name Length Content

0-2 Label identifier 3 UHL

3 Label number 1 Alphanumeric
4-1023 (Implementation dependent) 1020 Alphanumeric

End of label data label:
At the end of the file structure and label table entries the end of label data (ELD) label shall be used to indicatetti® end of

user table. The

ELD shall be of the following format:

Bytes Field Name Length Content
) Label identifier 3 ELD
B Label number 1 1
1-1023 Reserved 1020 Spaces
10.4.2.4 Update table (UT)
The UT includés information of temporary update status of the volume. When a tape cassétte is loaded

is read first an
of interest. Ju

updated and then word 0 of the UT shall be set to all ZEROs in the updated logical'volume, secondly th
and word 0 of the UT following VSIT shall be set to all ZEROs. This data shall‘be recorded in the data

the UT track s
UT shall have
Word
Word
Word
Word
Word ¢
Word
Word
Word

10.4.3 Data frack configuration

10.4.3.1 User

The User datal
The track shal

Absolute blocK
for the first blo

D
|

then word 0 of UT is set to all ONEs in the UT following VSIT and ofithe UT in the DIT
before a tape is unloaded from a tape drive for the purpose of intefehange, firstly the VI

t. The remainder of the track shall be padding data 1 field.

he following word definitions:

Shall contain the Update status, before upddt&ERFFFF)after update = (00000000)
Shall be Reserved and set to all ZERO's.

Shall be Reserved and set to all ZERO's.

Shall be Reserved and set to all ZERO's:

Shall be Reserved and set to all ZERO's.

Shall be Reserved and set to allZERO's.

Shall be Reserved and setto-all ZERO's.

Shall be Reserved and'set to all ZERO's.

p

B
|
b

D
4

Hata track(UD)

shall occupyup to 32 768 bytes of the data field per track and is error protected by C1,
be identified by the subcode data field as follows:

Ck«Or M which ever appears first following DIT.

© ISO/IEC

into a tape drive, the U
bf the logical volume
I, FIT andbeIT shal
b VSIT shall be update

field of all 4 tracks of

C2, and C3 code blocl

number shall be incremented by one for each data block and each TM. The counter shall be set to all ZERO:

The type indic

orrield, wo, or the supbcode data Tield shall be set 1o all ZERUS.

Logical track set ID shall be reset to ZERO at the beginning of VSIT, VIT and user data for a volume, in other words at the

first track set ¢

10.4.3.2 Tape

arrying valid data after each run up area.

mark track (TM)

The TM shall consist of a track set. The TM identification in the subcode field indicates that this track is a part of dHEM and
data field is not used for any representation of the TM tracks. Padding data 1 shall be recorded in the data field. Thhe TM trac

set shall be us

ed as a separator of two adjacent files and/or file labels.

10.4.3.3 End of data (EOD) track

The end of data indication shall consist of 16 or more track sets. The EOD track Identification in the subcode data field
indicates that these tracks are EOD tracks. The data recorded in the data field shall be set to all (76).
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Less than 16 EOD track sets shall indicate that more data or retried data follows. No new data tracks or retried trahks follow
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16 or more EOD track sets.

When append data operation is performed, at least one EOD track set shall be left to separate old and new writings. The re

the EOD track sets shall be over written by new data, DM tracks included.

10.4.3.4 Dummy track (DM)

DM tracks shall be used to fill areas where continuous recording of the control track is required. DM tracks are identified |

the subcode data field and shall carry padding data 1 in the data field.

10.5 Subcode generation

10.5.1 Su!l)code word defintions

Word 0

Word 1

Word 2
Word 3

Word 4

Word 5

Word 6

Word 7
Word 8

Word 9

Shall contain the track type identification as follows:

vSIT (0OOFFFFFF)
VIT (OOFFFF00)
FIT (OOFFOOFF)
uIT (FF000000)
uT (00FF0000)
uD (0000FFFF)
™ (0000FF00)
EOD (000000FF)
DM (00000000)

For VSIT, VIT, FIT, UT, UIT and UD track type€s shall contain the byte count of
For TM, EOD and DM track types shall contaih all ZERO'’s

Shall contain the track number in corresponding block.

For UD and TM track types shall contain the Absolute block number.
For VSIT, VIT, FIT, UT, UIT, EOD.and DM track types shall contain all ZERO'’S

For UD and TM track types shall contain the Block number in file.
For VSIT, VIT, FIT, UT, UIT, EOD and DM track types shall contain all ZERO'’S

For UD and TM track types shall contain the File number.
For VSIT, VIT, FIT YT, UIT, EOD and DM track types shall contain all ZERO'’S

For VSIT, VIT,(FIT, UT, UIT, UD and TM track types shall contain the Logical T
number incremented starting with 0 at the beginning of VSIT, VIT and the first |
VIT.

For EOD.and DM track types shall contain the Logical TSID number not increnn
The.Append file bit “A”, msb of Byte 3, shall be set to ONE for the first Track S¢

Shall contain the Write retry count. See 11.8.

For UIT and UD track type shall contain the type of user data indication
For VSIT, VIT, FIT, UT, TM, EOD and DM shall contain all ZEROs.

Shall contain the Logical volume #. bytes 0-3

Word 10
Word 11
Word 12
Word 13 to 23

Shall contain the Logical volume #, bytes 4-7
Shall contain the Logical volume #, bytes 8-11
Shall contain the Logical volume #, bytes 12-15

Shall be Reserved and contain all ZEROs.

bt of appended data.
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10.5.2 Summary of subcode data configuration
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Word DIT Track Data Track
0 VSIT | VIT | FIT | uT | uiT ub ™ | EOD | DM
1 Byte count of track All ZEROs
2 Track number in belonging block
3 All ONEs Absolute block # All ONEs
4 All ONEs Block # in file All ONEs
5 AHONES Fe-ntmbet AHONES
6 Logical track set ID (increment) (No increment)
7 Write retry count
8 Reserved Type of User Data Reserved
9 Logical volume #, bytes 0-3
10 Logical volume #, bytes 4-7
11 Logical volume #, bytes 8-11
12 Logical volume #, bytes 12-15
13 Reserved
23 Reserved

NOTE:

VSIT: Volume Set Information Table (OOKFFFFF)

VIT: Volume Information Table (OOFFFF00)

FIT: File Information Table (OOFFOOFF)

UIT: User Information Table (FFO00000)

UT: Update Table (OOFF0000)

uD: User Data (OO00FFFF)

T™: Tape Mark (OO00FF00)

EOD: End of Data (OO0000FF)

DM: Dummy-Track (00000000)

10.6 Inforrpatien processing

10.6.1 Introduction

Information data shall be partitioned into tracks. Each track set comprising 4 tracks shall be recorded as a unit to tape
Processing of information data includes the blocking of user data bytes, its error correction coding (C3), and arrangement ir

product-code arrays (C2 and C1) prior to sector data field processing.

10.6.2 Data ordering to

All input data to be recorded in the helical area of the tape shall be recorded track set sequentially. Sequentially rackbered t
sets shall contain successive data with respect to time. There shall be no intertrack set shuffling of data versus fone except
rewrites. For example, if track setcontains the first 131 072 input data bytes, then track sét shall contain the next 131

072 input data bytes, and

Data to a track set is track sequential. However, due to C3 interleaving, input data is spread cyclically across alsfour track

within a trackset in incomi

24
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For the purposes of describing the processes for creating this format, the following definitions shall apply. Data magdbe orde|
in word or byte formats. With the least significant byte of a word having the lowest binary weight and being considered tt

oldest in tim

e:

Byte position in word 4 3 2 1

Byte designation B B, B, Bo
Binary weight 3 2% 28 2

The following format or an appropriately modified version, shall be used to illustrate the relationship between the hit positic
and bit designation and binary weight as assigned to that bit.

Bit position in the byte 8 7 6 5 4 3 2 1

Bitfdesignation b Ds Ds D4 D3 b, b, Do

Binjary weight 2 22 22 2 2 22 22 2
10.7  Errpr protection of data

10.7.1 Use¢r data segmentation

r data to be recorded onto the helical tracks are assembled such that-the data "oldest" in time is ass#jned the
psition in a byte stream. This byte stream combined with track subeode’data and or padfling data 1 is then divi
Litive blocks of 104 bytes and shall be called a data segment..\The 104-byte data segments are then C3

Bytes of usd
significant p
into consec
correction ¢

10.7.2 C3

The C3 cod
interleaved

114 bytes fgrming Reed-Solomen:code RS(114,104) as follows:
dafa segment - 104)bytes of segmented user data and track subcode data;

error protection =" 10 bytes of C3 parity.

pded.

114 bytes
Data bytes C3 parity
104 bytes 10 bytes

Figure 6 - C3%Error correction code block

error correction code

bver one full track set, Each track set shall contain 1264 C3 code blocks. Each code

Each logica| track shall contain 96 bytes of the track subcode data field and the 32 768 bytes of ug

figure 7. Th

s€.adjacent tracks shall belong to the same track set.

b block shall consist of a 104 byte data segment with a 10 byte C3 parity code appended [The C3 code block sha
lock shall be compose

er data or padding dat

The C3 cor¥ection code blocks shall be distributed over four adjacent tracks by applying data interlepve operation as show

Prior to C3 encoding, the C3 array shall be filled with track 0 subcode data followed by 32 768 bytes of user datanlf less tt
32 768 hytes of user data is available, it shall be padded to 32 768 bytes with padding data 1. In the same fashiorythe C3 ¢
shall be filled with track 1 subcode data followed by user data then track 2 and track 3 (See figure 8 for an exampte consist
of 2,5 tracks worth of user data). Data interleaving shall be done while data and C3 parity are read out from memory alon

different axis from the write process. C3 encoding and data interleaving over 4 tracks are shown in figure 7.

The array shall be filled horizontally 4 rows in parallel assuming, but not limited to, word length of 32 bits or 4 byttesy and
read out vertically column by column.

28,5 columns of data/parity preceded by 84 bytes of padding data 2 shall fill outer code blocks of one complete track.

As a result,

the byte serial input data stream for the track outer code blocks shall be as follows.

84 Bytes of Padding Data 2¢,8,, By, Bs, Ba1e, Ba1z Bas Batg - Bizi 04z Bis1oa3

B4: BS: BG, B7, sy &5 428 BGS 429 BGS 430 BGS 43%
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For the next track outer code blocks of the track set;

84 bytes of padding data 26844 Bgs sas Bes 8as Bes g4z -

and so forth for the remaining outer code blocks in the track set.

Columns o
Rows 0 1 2 Yy ' ° ‘I 103 104 ° °° 113|
é 0 B, B, By " | Ba 3
Wo
1 B, B;s B, B.i C3 w o
1 2 b, B¢ By By C3 / .
,_E‘; 3 B; B, By, B.is C3 y&
§§ 4 Buis B e Byos C3
+ 5 Bay; By i Bgyg C3 Wios
—\> 6 Buis B te Bsso C3 to
— . e N .o N ove .o d Waor
1260 B131040 B]3]044 °°” Bl3l452 C3
1261 | [Bia [ =*= | +-- Bl & Worg
1262 | (B | °°* e Biass 3 to
1263 B|3|043 °c °cc y: B131455 C3 W3286
N\ RN SN /
Track 1 \I\J/ Track 4
(28,5 Columns) Toouter code (28,5 Columns)

Figure 7 - C3 Encode and data interleave block structure
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< 104 Columns >
> U <« > 10
¢/ Columns Columns
A
4 Rows Subcode
é .....................................................
g i Subcode
8
faed
=7 User data 3
= g
Q
a2
..................................................... &
¢/ Subcode g
4 Rows
Subcode
Padding data 1
Togeuter coding
Figure 8 - Boundary of user data and padding data 1
Preamble Data field Postambl¢
< 256 sync blocks -
C3 data input C3 data input \
4 bytes 1 byte 153 bytes 8 bytes 4 bytes 1 byte 153 bytes 8 bytes
3 = 3 =
2z .2 B .2
8% § User data - § User data
2= = c| - 2 Cl
3 Sync s Sync s
= =t " =t
o2 £ ] £
2z 2 C2 2 2 2
Array 0 Array 1

Figure 9 - C1 and C2 ECC
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10.7.3 Outer code blocks - C2

An outer code block shall comprise 128 bytes consisting of a 118 byte data segment with a 10 byte parity forming Reed-
Solomon code RS(128,118) as follows:

data segment - 118 bytes of segmented C3 data read by column;
error protection - 10 bytes of C2 parity.
10.7.4 Inner code blocks - C1

An inner code block shall comprise 162 bytes consisting of one byte of row ID, 153 byte data segment with 8 bytes of parity
forming Reed-Solomon code RS(162,154) as follows:

1 byte Row ID identifying inner code row number;

data pegment - 153 bytes of segmented outer code data read by row.
error [protection - 8 bytes of C1 parity.

10.7.5 Error porrection methods

10.7.5.1 Error porrection coding for C3 code
Each C3 code|block shall be error protected by the following error correction code, réferred to as C3 cofle.
104 bytes of segmented user data to be encoded.

10 bytes of error check code generated as follows:

1) Type: Reed-Solomon RS(114,104);

2) Galpis field: GF(2);

3) Fielp generator:P (X) = X3+ X* + X3 + X2 + X%

(X' are place-keeping variables in G(2he biriary field);

4) Order of Use: Left most term is "oldest" in time:¢omputationally and first received for coding
or applied to product code arrays;

5) Code generator polynomial: G(X) = (X + @y (X + a') (X + &) (X + &%) (X + &%) (X + a°) (X
+a°%) (X+a) (X +&) (X + &)

in GF(Z®) where &is a-root of PX) = 0 and given by (02) in GF{R
6) C3 error check code:
Ko, Kg, K7, K, Ks, Ka, Ka, Kz, Ky, Ko, in Kge X2+ Kg e XE+ ... + K o X  +K o X°
obtained as the-femainder after dividing X*° « D(X) by G(X);
Wherd: DK)=D1o3 ¢ X%+ Dygp e X292+ .. + D o X! + Dy » X%
7) Eqliation of /€X) = Digg e X*3+ Dygpe X2+ ..+ D o XM+ Dy o X% Ko o X2+ Kg o XB + .. + Ky o X5
Where:
Diesthrough O represent the 104 bytes of user data, and K

through kg represent the 10 bytes of outer error check code (adpytés
processed before a by@g).

10.7.5.2 Error correction coding for outer code - C2
Each outer code block shall be error protected by the following error correction code, referred to as outer or C2 code
118 bytes of segmented C3 data to be encoded.
10 bytes of outer error check code generated as follows:
1) Type: Reed-Solomon RS(128,118);
2) Galois field: GF(Z)
3) Field generator: P(X) = X& + X* + X3 + X2 + X%
(X' are place-keeping variables in G§(2he binary field);
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4) Order of Use:Left most term is "oldest" in time computationally and first received for

coding or applied to product code arrays;

5) Code generator polynomial:G(X) = (X + &) (X + a') (X + &%) (X + &) (X + &) (X + &)

(X +a) (X +a) (X+3a) (X+&)
in GF(Z) where &is a root of PX) = 0 and given by (02) in GF{p

6) Outer error check code:

Ko, Kg, K7, Ke, Ks, Ky, K3, K, Ky, Ko, in Kg o X2+ Kg e X2+ .. + K o XE+K o X°

obtained as the remainder after dividing X*° « D(X) by G(X):;
Where: DK)=Di17¢ X"+ Dyge X'+ .. + D e X' + Dy o X%

Ko X%

10 bytes of outer error check code (a b@ie, is processed before a byig).

10.7.5.2.1 Coding examples for outer code

An example|of three byte patterns in hexadecimal (XX) notation is shown in table 5.of Annex A, wher
function, with the values in the error-code locations representing the expansion'ofthe code generator

10.7.5.3 Errpr correction coding for inner code - C1

The data fiejd of each sync block shall be error protected by the followifig error correction code, refe
code.

154 bytes total to be encoded, shall consist of L byte of sync block identification, follg
source information.

8 bytes of inner error checkcode shall be-generated as follows:
1) Type: Reed-Solomon RS(162,154);
2) Galois field: GF(Z%)
3) Field generator: P(X) = X2 +X* +X2 +X2 +X°
(X' are place-keeping variables in GBH(2he binary field);

4) Order of use: Leftdmost term is "oldest" in time computationally and the first writter
on tape;

5) Code generator:G(X) = (X + &)(X + a)(X + &)(X + &)(X + &) (X + &)(X + &)(X + &);
in.GF(%) where &is a root of PX) = 0 and given by (02) in GF{R

6) Innererror check code: K, Kg, Ks, Ké, Ka, Ko, Ky, Koin Ky o X'+ Kgo X8+ ... +K; o X' 4
Ko+ X5

obtained as the remainder after dividing X&« D(X) by G(X).

Where: D;;through By represent the 118 bytes of user data, agttildugh k represent the

7) Equation of: C(X) = Dyy7¢ X"+ Dyjge X'+ .+ D o XM+ Dy o X% Ko o X2 + Kg o X&F ... +

b Pattern 1 is the impul
polynomial.

rred to as th@&linner or

wed by 153 bytes of

Where: DK)=lg e X3+ Dio e X2+ .. + D e X1+ Dy o X%

7) Equation of:

C(X) = lo * X*® + Dygp @ XM0+ Dygy o X0+ Dygg e X8+ ... + Dy o X3+ Ky o X + Kg o X°

+ o+ K e X+ Koo X%
Where:

lo represents the 1 byte of sync block identification, Brough B represent the
153 bytes of sync block source information, andhfough I represent the 8
bytes of inner error check code (a bytg:@s recorded before a bytg)Q

10.7.5.3.1 Coding examples for inner code

An example of three byte patterns in hexadecimal (XX) notation is shown in table 4 of Annex A, where pattern 1 is the impul

function with the values in the error code locations representing the expansion of the code generator

polynomial.
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Although all outer-code blocks are ultimately recorded on tape, it is helpful to visualize them as being arranged into two
product-code arrays first, before their bytes are processed as sync block source information. In order to provide atink betwee

outer-code blocks and sync block source information, the bytes of the outer-code blocks have assigned to them a byte marker
the form fV: X:Y).

Array locatorW: W has 2 values:

0 for left array
1 for right array

Column locatoiX: X has 161 values:

0 for first and left-most column
1 for second column, etc

160 for last and right-most column

Row locatofY: Y has 128 values:

0 for first and top most row
1 for second row, etc.
127 for last and bottom-most row

The bytes of €ach outer-code block destined for the same track shall be assigned a-byteVkhakkery | in
manner:
Outer code bloc Byte markat (X : V)

1 (0:0:0 (0:0:2) (0:0:2) (0:0:126) (0:0:127)

2 (0:1:@ (0:1:1) (0:1:2) (0:1:126) (0:1:227)

3 (0:2:0 (0:2:1) (0:2:2) (0:2:126) (0:2:127)
153 (0:15p:0) (0:152:1) (0:152:2) (0:152:126)~ (0:152:127)
154 (2:0:Q (1:0:1) (1:0:2) (1:0:126) (1:0:127)
155 (2:1:0) (1:1:1) (0:0:2) (1:1;126) (1:1:127)
156 (2:2:Q) (1:2:2) (1:2:2) (1:2:226) (1:2:127)
306 (1:15p:0) (1:152:1) (1:152:2) (1:152:126)  (1:152:127)

Note - The user

30

data byte marked (0:0:0) is the first usep data byte recorded to tape.

the following
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< 162 Bytes >
4 Byte 1 Bvte -8 Bytes
s: Y 153 Bytes e £
|‘ ,l‘
7v S 012 Column numbers [X] 152 |153 160
1
y 2
n . .
c Source information data
I Row numbers [Y] Inner 118 Rows
128 Rows| | P ECC
a |D
t (C1)
t 117
e
r 118
n Outer ECC (C2) 10 Rows
L2 -
Syne ID Tnner ECC
pattern | Byte Source Informatiom\|'S3 Bytes R Butes
4 Bytes Y y
& Row identification (0 to 127)
Innet Code Block (162 Bytes) E

Sync Block (166 Bytes)
Figure 10 - Sync block

10.7.6.1 Sync block formation anghinterleave
A sync block comprises a syncword of 4 bytes and an inner code block of 162 bytes.

Interleaving|sync blocks tesform a sector comprised of 256 sync blocks is accomplished by taking sync blocks alternately fi
from array @, then fromarray 1, then from array 0, etc.

The source |nformation bytes for each sync block have a byte markery] in the following order:

Sync block Byte markei( : X : V)
1 (0:0:0) (0:10) ((VZ4Y)) (0-I590) (0-160:0)
2 (1:0:0) (1:1:0) (1:2:0) (1:159:0) (1:160:0)
3 (0:0:1) (0:1:2) (0:2:1) (0:159:1) (0:160:1)
4 (1:0:2) (1:1:1) (1:2:1) (1:159:1) (1:160:1)
255 00:127)  (0:1:127)  (0:2:127) T(0:159:127)  (0:160:127)
256 (1:0:127) (1:1:127) (1:2:127) (1:159:127)  (1:160:127)

10.7.7 Randomization

All sector data fields (identification, auxiliary data, source information and inner error code) shall be randomized before 8
coding (preamble run-up sequence and sync patterns are not randomized).

The randomizing is equivalent to performing the XOR operation between the serial byte stream destined for recording and
serial byte stream generated by the following polynomial function:

G X) =X+ X"+ X3+ X2+ X° (in GF(2))
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The left term shall enter the division computation first. The polynomial is preset to (80) at the end of every sync pattern.

Note - With the data stream set to ZEROSs, this operation will generate a byte sequence beginning with (80), (38), (B2), &), (
hexadecimal bytes in standard notation (most significant bit on left-hand side).

10.7.8 Channel coding

8/9 coding includes the mapping of the randomized serial byte stream into a 9-bit NRZL word stream in such a manner thai
after the NRZI(1) modulation of this 9-bit NRZL word stream, a d.c.free recording waveform is obtained. With this NRZI(1)
modulation, one is represented by a transition at the centre of a bit cell and zero by the absense of such a transition.

10.7.9 Control of digital sum variation (DSV)
In order to affect the d.c.free encoding of the randomized byte sequence, the channel codlng system shall actively maintain a

NRZI(1) DSV,
mappings. Th

one-to-two sel¢

be chosen fro
with table 2 in
9-bit symbol.

previously obt
DSV shall be (
by using a 9-h
NRZI(1) wavef
table 2 in ann
corresponding

11
111

The content, f

Form

Over

content, forma,

associated wit
of the process

ained DSV. If the NRZI(1) waveform polarity at the end of the previous 9:bit symbol is p

S mappmg (see table l in annex A) mcludes both a one- to -one selection of "zero CDS"
ction of "positive or negative CDS" 9-bit NRZL words. Positive CDS or negative GDS’9-
table 1 in annex A according to the NRZI(1) waveform's DSV and polarity obtained thu

annex A. The CDS listed in table 1 assumes a negative NRZI(1) waveform polarity at t
hen this is true, the next DSV shall be calculated by adding the CDS_listed in tablg

alculated by subtracting the listed CDS from the previous DSV. Each one-to-one selec
it NRZL word whose NRZI(1) modulation results in a CDS of zefe, Table 1 in anne)
orm polarity inversion indicator for conveniently selecting positive\or negative CDS 9-bi
ex A. Aresindicates that a polarity inversion across the next-NRZI(1) 9- bit symbol wi
9-bit NRZL word is NRZI(1)-modulated.

ation of a sector

iew
brmat, and recording method of the data hlocks forming the helical data records are d
and recording method of the longitudinal ‘control record containing tracking information
n the helical record are defined. Track-dimensions and locations are specified. Figure 11

s involved in the recorder. The helical track shall be comprised of formatted computer di

vable 8-bit to 9- bit
-bit NRZL words and a
bit NRZL words shall
5 far and in accordance
he end of the previous
1 in annex A to the
ositive, then the next
ion maintains the DSV
A also contains an
NRZL words using
| take place as the

efined. In addition, the
for the scanning head
shows a block diagrat
pital data.

Byte serial » 8/9 NRZI
. | M L—y| Data >
user data Outer ECC > Mux Inner ECC ux randomizer encoder
stream x
Adix Tata
Preamble &
< | postamble
L.D.gen P Sync and b Mux
< runup X
I f Serial l
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data
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information interface serial conv
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External —3»| Track ctr > 14 | Bi-®mark, sync 4f
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Figure 11 - Digital recorder: conceptual block diagram of record path
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Data shall be arranged in one sector per track, as shown in figure 12 The sector (figure 12(a)) is divided into the followif

elements:

— preamble (figure 12(b)) containing a clock run-up sequence, a synchronization (sync)
pattern, an identification pattern, and auxiliary data;

- sync blocks (figure 12(c)) containing a sync pattern followed by an identification pattern
and an information block, both of which are protected by error control;

— postamble (figure 12(d)) containing a sync pattern and an identification pattern.

11.2  Secttor details

11.2.1 Geperal

Details of the_sector are shown in figure 12(a). All sectors shall contain a preamble, 256 sync blocks,
tatal of 382 842 caded hits in 42 538 Qymhnlc of 9-hits A pnrtinn of the gnarrl space,

account for

Figure 12 - Sector details

Preamble 256 Sync blocks Postamble
(a) Sector
Run-up sequence Sync pattern Identification Auxillary data
{ndefined 180 bits 36 bits 36 Kits 54 bits
(b) Preamble
Sync pattern Ident . . Inner ECC [C1)
36 bits 9 bits Source Information 153°X'9'bits 72 bits
(c) Syaic block
Sync pattern Identification
. . defined
36 bits 36 bits Undefine
(d) Postamble

and a postantible and «
ot shown in 12(a), at

beginning of the sector may contain extended run-up sequences of up to 90 symbols of 9-bits in length. Any extended run
sequence must be added in pairs of run-up 9-bit symbols.

11.2.2 Pre

Details of the preamble are shown in figure 12(b).

arranged as

- run-up

- sync pattern

amble

follows:

20 symbols of 9-bits, magnetization pattern as follows:

- LSB 001110001 110001110...001110001 110001110 MSB

4 symbols of 9-bits, magnetization pattern as follows:

- LSB 000011001 111111110 010111000 000001101 MSB
- data field 10 symbols of 9-bits, comprised of 4 bytes of track identification followed by 6 bytes of auxiliary data

All sectors shall commence with a preamble of 34 symbols of 9-bi
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(a) Identification - 4 bytes as follows:

LSB 11111111 TTSSSSSS SSSSSSSS SSSSSSSS MSB

Where:

LSB SS...S MSB are the 22 least significant bits of the
corresponding TSID on the control track and LSB TT
MSB indicates the track position with respect to the
corresponding control track sync word as follows:

- 0 for track coincident with the control track sync word;

(b) apxiliary Data - 6 bytes of unspecified content;

11.2.3 User ¢lata sync block
ync block are shown in figure 12(c). All sectors shall contain 256.8ync blocks. Each sync block shall comprise

Details of the 5

166 symbols of

- sync pattgrn 4 symbols of 9-bits, magnetization pattern as follows:
- LSB 111100110 000000001 101000111 111110010 MSB
- data field | 162 symbols of 9-bits, shall comprise 1 byte of syncthlock identification followed by 153
source information, both protected by 8 bytes of inrer error code, all of which are proceg
defined below.
(a) Identification - 1 byte as follows:
LSB PPPPPPPP MSB
Whete:
LSB PP...P MSB shall be the identification byte indicating the sync block
position within the sector, starting with 0 for the first sync
block and ending with 255/for the last sync block;
(b) spurce information - 253*bytes of row information derived

(c) e

Fror protection-+'8 bytes from encoding (a) and (b) above

- 1 for first track atter the control track sync word,
- 2 for second track after the control track sync word;

- 3 for track before the next control track sync word;

9-bits arranged as follows:

from the product code arrays

with Reed-Solomon RS (162, 154) code;

© ISO/IEC

bytes of
sed as

hbols of 9-bils arrang

11.2.4 Postamble
Details of the pastamble are shown in figure 12(d). All sectors shall terminate with a postamble of 8 sy
as follows:
- sync pattern 4 symbols of 9-bits, magnetization pattern as follows:
- LSB 000011001 111111210 010111000 000001101 MSB
- data field 4 symbols of 9-bits, comprise 4 bytes of post identification processed as defined below
Identification - 4 bytes created as follows:
- LSB 00000000 TTSSSSSS SSSSSSSS SSSSSSSS MSB
Where:

34

LSB SS...S MSB are the 22 least significant bits of the
corresponding TSID on the control track and LSB TT MSB

indicates the track position with respect to the corresponding
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control track sync word on the control track as follows:
- 0 for track coincident with control track sync word;

- 1 for first track after the control track sync word;

- 2 for second track after the control track sync word;

- 3 for track before the next control track sync word;

cording method

The method of recording shall be the "non-return to zero, change on ones" (NRZI(1)), which utilizes a serial bit strea
modulated with an 8/9 run length limited (RLL) group code. For recording, a flux transition representing ONE shall be move

to the begin

11.3.1 Infl

The DSV at
non-zero co
the entry fo
patterns.

11.3.2 Ma

For the pres
of cell flux s
during the t
magnetic dg

114 Re
1141 Se

The recordq
component
measureme

4 times, 8 tifnes and 16 times the bit length.

1142 Re
If a previou

amplitude shall be suppressed by at least 26 dB relative to the original 170 ftpmm playback amplituda.

1143 Re

Using eithef
chosen to m
current shal
occurs, then

11.5 He

ning of a bit cell. It shall be recorded to tape at a density of 2 252 ftpmm max.

lence of the preamble run-up and sync patterns on DSV

the beginning of each track is defined as zero and is not changed by an even number o
htribution to the DSV by each 36-bit sync pattern, however, shall be included in the calcy
table 2 in annex A. Table 3 in annex A summarizes the change in DSV effected by

jnetization

mble run-up, sync patterns, and data fields, during the time interval of a recorded "+" lev
hall be such that the north pole of the magnetic domain shall-point in the direction of
me interval of a recorded "-" level of NRZI(1), the polarity.ofiCell flux shall be such thg
main shall point in the direction of head motion.

cord optimization

ond harmonic distortion

d magnetization as measured by the playback signal amplitude on tape shall have a
hich is at least 26 dB below the total signal amplitude correcting for equalization effects
nt). This distortion level shall be verified 0y making measurements on recorded wavelend

bidual signal level
5ly recorded tape at 170 ftpmim is over-recorded with 2 252 ftpmm signal or erased,

cord level optimization

a previously recorded or erased tape and a record waveform with rise time and other
eet the second harmonic distortion, non-linear intersymbol interference, and residual sigf
be chosen.teimaximize the playback amplitude of a signal component recorded at 2 2
the recordCurrent shall be set at the lowest level which produces the maximum playback

ical tracks

11.5.1 Tra

run-up 9-bit symbols.
lation of the DSV used
reamble run-up and sy

bl of NRZI(1)ityhe polar
head motion. Similarly
t the south pole of the

second harmonic disto
(equivalent fled equaliz
ths approximately eque

the 170 ftpmm playba

wave shape characteri
al level critenid, the rec
b2 ftpmm. If no clear p
amplitude.

ck.geometry

The measurement edge of the tape for dimensions specified in this standard shall be the equivalent reference edge as sho

figure 14.

The magnetic coating, with the direction of tape travel as shown in figure 13 shall be on the side facing the observer.
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~—T

Annotation track 2

———

Preamble runup

{ -
o0 ©
0"{6W T
e:& "/‘,.,v,
® . ’ Iy

Direction of
tape motion

I l, ho
7\% Data area
e Teference e
“ Control track Ny v
11 A
\)/ Annotation track 1 V v V
Data area J Reference edge Y ﬁ ﬁ ﬁ ﬁ % (Magnetic coating
Reference point Iy Lz Ly lg s side shown)
Figure 13 - Location and dimensions of recorded tracks
11.5.1.1 Dimenpsions

All dimensions

in the figures 13 and 15 shall be measured from an equivalent reference edge. The e

edge shall be defined as a line through three points on the edge ofdape. These points shall be separate

This constraint
The data area

I; =115 mm + 3 mm and constrained to lie in‘one straight line.

may be a physical deformation or an equivalént mathematical transformation.
center line shown in figure 14 shall be a theoretical line parallel to the equivalent refereng

I, =8,9 mm + 0,1 mm above the center point of the equivalent reference edge.

As shown in figure 14, the center point of the equivalent reference edge shall be chosen along the tapg

of the track for
edge.
All tape edge 1

11.5.2 Helicd
The distance d

The distance f

The helical tra

zone 1 intersects the data-area_centerline along a perpendicular from the center point of

heasurements shall be based on an average over a tape edge length of 10 mm = 1 mm.

| recorded track geometry
f the data area lower edge from the Reference edge of the tape shall be
I3 = 1,8 mmsAaominal.

om the_lower to the upper data area edge shall be
|, =%6;00 mm nominal.

quivalent tape referenc
d by

e edge and

e such that éhe centerlil
the equisadent refer

Lk pitch as measured from one centreline to the centreline of an adjacent track shall be

Is = 0,045 mm nominal.

The helical track width shall be

l¢ = 0,045 mm nominal.

The helical record head width and position tolerances shall be chosen so as to ensure a minimum recorded track width c

0,040 mm and

a maximum recorded overlap of 0,015 mm.

The length of a helical track as measured from the beginning to the end on the centreline shall be

l;=170,00 mm £ 0,3 mm

11.5.2.1 Helical track angle

The nominal angle of the helical track shall be arc-sine (16/170) nominal

36
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muth angle, helical tracks

The azimuth angle of the head gaps used for the helical records shall be + 15° with respect to the perpendicular of the he
track within a tolerance of £10 minutes of arc. Alternating negative and positive azimuth angles shall result in magnetizati

patterns on

11.5.2.3 Re

tracks that are inclined relative to the data area reference line by

oip = 80° 24’ for the first and third tracks and
ap =110° 24" for the second and fourth tracks of every tradk set

lative position of recorded signals

The Data area reference point shall be defined as a point corresponding to the end of the preamble run-up sequence i

helical track

The distanc

[T

The Nomina
track center

The Sector
point and sH

The spatial
The Control

Control timimg reference point.

The Control

The distanc

For every rg

£ +ho Raf Al ot Pat £ L .
EITUTTTE LTS TATTTTUTIOL TUYT U U1 JAatad drca TCTCTTTICT TS oAl T

l11 = 1,8075 mm nominal

| data area reference point shall be the point determined by the Data area reference
line as shown in figures 13 and 15.

ecording tolerance shall be the distance between the Data area reference|point and the
all be

lg=0,0 mm £ 0,1 mm

elationship between the helical tracks and Control record is shown in figures 13 and 15.
track sync tolerance shall be the distance the Nominal data area reference point on ever

track sync tolerance shall be

lg=0,0 mm £ 0,1 mm
b between Data area reference point and the Pointof annotation records shall be
lig=118,7 mm = 0,3 mm

corded helical track set (trackrgethere shall exist continuous control track information ex

ine intersecting the he

Nominal data area refe

fourth helidad track to

tending at least from

n-127 ton+63, with the TSID for track sat located;relative to the corresponding Data area referepce point as shown in
figure 15.
li —\
5 places /
/'/ A
. /
l1) ﬂ '/‘/ '/¢/ ;
'/ "/ 20
L /' Dl
Daia arca /
centerline

Tape edge

6 12 places

l] ll

Ny &
,‘\

Figure 14 - Location and dimensions of tolerance zones for helical tracks

Y
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11.5.2.4 Track curvature

The centrelines of any six consecutive tracks shall be contained within the pattern of the six tolerance zones established i
figure 14.

Each zone shall be defined by two parallel lines which are inclined at arBamigterespect to the tape reference edge.
The centrelines of all zones shall be spdgeghart.

The width of the first zone shall be l19= 0,010 mm nominal.

The width of zones 2 through 6 shall be I,,= 0,015 mm nominal.

These zones are established to contain track angle errors, track straightness errors, and track pitch errors.

l]S

Annotation track 2

= a (“0\.\00
: Start of track Start of track ‘(\6% - -~

setn set n+1

T T~—T"

Data areca
reference

point

g ape motion

~ Data area reference li

( n n+62 n+63 Control track

11
\I \L Annotation track

Control timing reference edge of control track

Figure 15 - Location of longitudinal tracks and 32 bit control word

11.6 Longitudinal tracks

11.6.1 Overview

This clause of the standard specifies the content, format and modulation method of the longitudinal records contained in the
control and annotation tracks for DD-1 helical scan cassettes.

11.6.1.1 Definition

The longitudinal control record shall be a series of 32-bit control words recorded as shown in figure 15. The location of the
control record and its positioning relative to the helical track information shil. be
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Control Control
timing > 64T étiming
reference > reference
edge edge
Recording
waveform
|S|S|S|S|0|1|0|C0ntroltrack 1|0|0|0|0|1|S|S|S|S|
Even
LS]? MSB Parity
_ Syncword _| | Home track Ql Sync word,
N [N P s
4 bits 23 bits 4 bits 1 bit 4 bits

Control track example

Control timing

reference point \
‘E 3T E‘EITE‘EHE‘E 3T \

T is 1/64th the period.of4 helical tracks

Control track sync word
Figure 16"+-Recorded control track waveform timing

11.6.1.2 Cohtrol record content

The control [record uniquely identifies each set of four consecutive helical tracks with a 23-bit track| set ID. The four helic:
tracks with TSID equal to or Jarger than 128 shall be the first helical tracks recorded on tape. Every fdur subsequbatitracks s
be identified by a TSID that is-one higher than the previous track set ID. In addition, there is a 4-bit home track IDktbat may
used to idertify the heads-of a scanner that were recording the four helical tracks. If the home track ID feature isheot used,

the 4-bit fieldl is set to-ZERO (see figure 16)

11.6.1.3 Coptroltrack sync word

The control fecord content shall be set between two control track sync words as shown in figure 16. [The centre points or ce
edges of thetomrottrack syt words provide the Comntrot timing Teferernce poirts or edyes, winctTstall be separated by a p
distance equivalent to four helical tracks. They shall be aligned with the Nominal data area reference point as shown
figure 15.

11.6.1.4 Recording method

The 23-bit TSID, 4-bit home track ID, and an even parity bit shall be bi-phase-mark encoded before recording between t
control track sync words takes place. A flux transition occurs at every boundary of bit cells and a ONE is represented b
second transition in the center of the bit cell, while a ZERO creates no such transition (see figure 16).

During time intervals A and C of the control track sync word (see figure 16), the polarity of the control track magnetizatio
shall be such that the south pole of the magnetic domain points in the direction of normal (forward) tape travel. Similarl
during time intervals B and D, the north pole shall point in the direction of tape travel. The recorded control trackdsync wol
shall have intervals A and D a length 3T and intervals B and C a length 1T, where T = 1/64 the period of four helical tracks.

The record current rise and fall times shall be less than 0,15T (10% to 90%) and be matched within 0,05T. The peak-to-pi
recording current shall maximize the playback signal when using a test signal of period 2T.
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11.6.2 Annotation tracks

11.6.2.1 Method of recording

The signals may be recorded using the anhysteretic (a.c. bias) method or the saturate recording (without bias) method. The bi
wavelength shall be sufficiently shorter than (about one fifth of) the shortest signal wavelength supported by a recorder.

11.6.2.2 Flux level

11.6.2.2.1

Anhysteretic method

The recorded reference analog level shall correspond to an RMS magnetic short-circuit flux level of
70 nWb/m = 10 nWb/m at a recorded wavelength of | 250

© ISO/IEC

11.6.2.2.2
The peak-to-p4
11.6.2.3 Polar

A signal which
pattern on the
During the sol
the direction of

11.6.3 Longi

Salurate metroa
pak recording current shall maximize the playback signal at a recorded wavelength. of-10

ty

traverses from a negative level to a positive level with respect to system>ground sha
tape with a polarity sequence of south-north-north-south, when recordedrin’the forward d
th-north polarity portions, the magnetization shall be such that the squth pole of the mal
tape travel.

udinal track geometry

The longitudingl track information shall be placed on tape toward BOT relative to the Data area refereng

shown in figurg
The distance f

The distance f

The distance f

The distance f

The distance f

The distance f

11.6.3.1 Azimy

15.

om the Reference edge to the lower edge of the Anngtation track 1 shall be
l15=0,2 mm = 0,1 mm.

om the Reference edge to the upper edge of the Annotation track 1 shall be
l13=0,7 mm = 0,1 mm.

om the Reference edge to the lower.edge of the Control track shall be
l1a=1,0 mm + 0,1 mm.

om the Reference edge to thé\upper edge of the Control track shall be
li5=1,50 mm %= 0,05 mm.

om the Reference edge to the lower edge of the Annotation track 2 shall be
l16= 18,10 mm.£.0,/15 mm.

om the Referénce edge to the upper edge of the Annotation track 2 shall be

l;7=18;8¥nm = 0,2 mm.

th angle, longitudinal tracks

Il result in a magnetic
irection of tape motion.
hnetic domain points in

e point atlagdistance

The azimuth o

fluxtransitions on Annotation track 1, Control track, and Annotation track 2 longitudinal r

pcords shall be
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11.7 Recorded information

11.7.1 Recording area
The recording area shall be defined as the area between logical beginning of tape (LBOT) and logical end of tape (LEOT).
shown in figure 17.
The distance from the PBOT to the LBOT shall be
|21 = 10,0 mt 0,5 m.
The area between PBOT and LBOT is not used for recording any data for information interchange purpose.

The distance from the LEOT to the PEOT shall be
I =15 m min.

The area bdgtween LEOT and PEOT shall not be used for recording data for information interchange.

Both the PBOT and PEOT are defined as actual edges of a tape.

11.7.2 Mapnetic tape layout
The first recprded area from LBOT on the magnetic tape shall be the volume set informiation table (V$IT), reference figure 1¢
A position tplerance band shall follow the VSIT area. This band is used to accommodate the pgsitioning tolerance wh
updating thg VSIT.

The first dirgctory information table (DIT) shall follow the first position tolerarice band.
A second pgsition tolerance band shall follow after the DIT and shall be uSed to accommodate the positioning tolerance wi
updating thg DIT.

The area after the second position tolerance band and before néarrEOT (NEOT) shall be defined @as recorded data area.
area may cqntain additional DIT's for subsequent volumes.

The area bgtween NEOT and LEOT shall be defined as virtual'end of volume (VEOV) area.
Any necessary processing which requires recording dataon the magnetic tape shall be terminated within this area.

11.7.3 Fogtprint on the magnetic tape

The track fgrmat shall consist of the helical datatracks and three longitudinal tracks as shown in figure 15. The annotat
track 1 and the annotation track 2 are defined.as the user's area, and shall not be used for recording fata for intpageange pu

with this format.
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Figure 18 - Magnetic tape layout
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Position tolerance band Position tolerance band
PBOT LBOT s bs
[ Annotation track 2
/17717/)77777777/7N/ 7/ 17717777/ //77/477/ /1771777
171717/ 77777777/77Y/ 11717777/ /)77 /N 7/ /7771777
/11711/77777777/777 11717777/ //71/77 /1171777
/17771)77777777/7777 17777777/ //77/777 /1777777
171711/ 77777777/7777 /1771717///71/777 /7171777
/11717/77777777/7777 11717777/ //77/77/ /1171777
[ /N 4N ContréMrad
| Annotation t
Nl N ~ < D> < < < ~
A |\ , ) Il S W TN ,
by ‘ ‘ User data fpor volume
Run up area Margin area  Run up area Margin area  Run up-area
124 Dummy 123 lz4 123 124
Volume UT Directory
set information
information table
table area

Figure 19 - Allocation of VSIT

11.7.4 Layout of VSIT
The layout gf the VSIT shall include the following
the run up area for auto tracking capability starting at LBOT and shall be a distance of
lb4=25mx0,1m
thg margin area for write retrysequences and shall be a distance of
l,3=2,5m+ 0,1 m
a position toleranc€ hand to accommodate update positioning and shall be a distance of
l,5=0,5m+ 0,1 m

The run up drea shall be for recording the required 127 TSIDs prior to the first track set of the VSIT.
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Position tolerance band

bs
126 N
>
Annotation track 2
/17777, /1IN 77 /11717777
/17777, 1/77/¢77/777/ /1771777
////1/7, 11117/N /1777 /11777777
/{7777, 117777770777/ /1771777
1IN/ 17777777/ 0/ 7/ /1771777
/17777, 11777777/ 77Y/ /1771777
Control track
Annotation track 1
<~ < > |l ~, < ~¢
r\\ > <77 << > < >
‘ User data for volume
Run up area Margin area Run up area
L File ~Dummy Iy L
information
table and uUT
user

Volume information
information ~ tables
table

Figure 20 - Allocation of DIT

11.7.4.1 Layoyt of DIT
Figure 20 shows the magnetic tape layout of DIT area. The capacity of each table shall be as follows:

Table ___Tracks
Volume information table wvIT) 4
Fild information table (FIT) mM(m=number of track sets for FIT)
Usér Information Tables (UIT) n4n = number of track sets for UIT)
..Uppate information table (Ut 4

The length of the DIT shall*be

4= 140 m min

The length of the.DIT area shall be 5 m min includia®@f margin area and, of run up area.
The margin area shall be used for write retry when necessary in the preceding tables.

Note - With this configuration, approximately 1 million files may be addressed.

11.8  Write retry sequence

To ensure that the quality of the recording is adequate for it to be read reliably, the write-retry sequence may be used whils
recording.

A track-set found to be in error, and the following tracks sets, up to a maximum of 15, shall be recorded again; the original
track-sets shall not be erased. The maximum delay to start write-retry is 16 track-sets. For each occurrence of write-retry th
write-retry count in the subcode field shall be incremented by 1. Figure 21 illustrates the write-retry sequence.
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11.9 Append file operation

To append a file to the end of data, overwrite EOD track sets leaving at least one EOD track set next to the TM track ¢
Logical TSID of subcode data field shall be given an offset of exactly 32, and also the append file pointer shall be set at 1
first track set of the appended file. Alternatively, to append a file on to an existing file or files, overwrite the alasting f
leaving one DM track set next to the TM. In this case, old files(s) from the point of append file operation beginning ahd beyol
within the Logical volume is(are) considered to be destroyed by having been partially or totally overwritten. The append fil
operation shall be terminated with EOD track sets.

The Logical TSID and append file pointer in the subcode data field shall be set the same as in the previous case. Befer to te
C.2and C.3.

Further, only if a TM track set is preceded by a DM track set, a resume operation or file extension may be performed
follows.

Overwrite thie existing TM and following track sets with data to be added, leaving the DM track set-préceding the TM track s
Then, the extended file shall be terminated by a DM, TM and EOD track sets. Logical TSID,and appgnd pointer in the subcc
data field shall be set the same as previous cases.

When the append operation is carried out under the condition that write retries took place over TM, |it is performed to the |
rewritten TM. Refer to table C.2

Data to be recorded onto tape

1 213 4 5 6 |7 8 9 |10 [+11] 12

Data on magnetic tape

11 2 3 |4 5 6 7 81 9 5| 6 7 8 [9 |10

Track set

including C2 error Maximum delay Retried records

16 track sets

Eigure 21 - Example of write retry sequence
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Annex A
(normative)

Measurement of light transmittance

A.1 Introduction
The following description outlines the general principle of the measuring equipment and measuring method to be applied wher
measuring the light transmittance of the tape and leader.

For the purpose of the Standard light transmittance is defined by convention as the relationship between the reading obtaine
from the measuring equipment with the test piece inserted and the reading when no test piece is present. The transmittan
value is expressed as the percentage ratlo of the two readlngs The requwement of a value less than 5 % for tape shall be n
for the twopradia 21—Fherequirermen , 6 egder shall be met for the
two radiatipn sources specified in A.2.1.

A.2 Descriptipn of the measuring equipment
The equiprent shall comprise:

— the radiation sources,
— the fadiation receiver,
— the measuring mask,

— the pptical path,

— the measuring circuitry.

A.2.1 Radiatipn sources
A tungsten|lamp operating at a color temperatu2060 °K + 200°K;

A light emitting diode having a peak output at 900 nm £50 nm.

A.2.2 Radiatipn receiver
A flat silicoh diode shall be used. It shall operatein the short-circuit mode.

A.2.3 Measuling mask

The measuring mask shall have a thickness of 2 mm and a circular aperture of diasoeterthat the area is 80 % to
100 % of the active area of the photo diode.

The surfacg of the mask shall'be mat black.
The test pigce shall be held firmly against the mask to cover the aperture and to ensure that no ambignt light leaks past.

A.2.4 Opticallpath

The optical|path-shall be perpendicular to the mask. The didtafinom the emitting surface of the radiation source to the
mask.

d
L= mm
2tana

wherea is the angle where the relative intensity of the radiation source is not less than 95 % of the maximum intensity of
the optical axis.

A.2.5 Finish
The whole assembly shall be enclosed in a mat black case.
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A.2.6 Measuring circuitry
The components of the measuring circuitry are:
E : regulated power supply with a variable output voltage
R : current-limiting resister
LED : light-emitting diode
TL : tungsten lamp
Di : silicon photo diode
A : operational amplifier
Rro, Re1 : feedback resisters
S : gain switch
\Y : voltmeter
The forwprd current of the LED, and consequently its radiation power, can be varied by means of the power supply E.
Di is opefating in the short circuit mode.
Vo = I X R wherel, is the short-circuit current of Di.

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

Rio and B shall be low temperature-drift resisters with an accuracy of 1 %.

The follo

ving ratio applies:
RfO to Rlz 1 to 20

A.3 Measuring method

Set switgh S to position O.

With no test piece mounted, vary the supply voltage of E until voltmeter V reads full scale 100 %.

Mount a

Mount a

est piece of leader on the mask. Greater than 60 % of full scale deflection is required.

fest piece of magnetic tape onthe mask. Set switch S to position 1. Full deflection of the

a light trgnsmittance of 5 %.

Repeat t

ne test method twice for‘each test piece, once with LED and once with tungsten lamp.

....... B Silicon photo
.......... diode

......... N v

i ,___ ........ 20 [ %Z_L._Optical
/LlE/g ......... — Axis
............ A
< L > Mask

Figure A.1 - Optical arrangement

voltmeter now represe
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Di

S

Maoaciirinao oo tey
vreasor g ooty
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Annex B
(normative)

Tables

Table 1 - Randomized 8-bit byte to 9-bit binary NRZL word mapping

Positive CDS selection Negative CDS selection
Randomized 9-bit NRZL NRZI (1) Selection 9-bit NRZL NRZI (1) Selection
byte value word symbol inverts word symbol inverts
(decimal) LSB MSB CDS polarity? LSB MSB CDS polarity?
0 000100000 +2 Yes 010011100 -1 No
1 001000011 +2 Yes 001000100 ] No
2 001000110 +2 Yes 001001110 -1 No
3 001001100 +2 Yes 001011010 -1 No
4 001011000 +2 Yes 000100101 -2 Yes
5 001110000 +2 Yes 000101010 -2 Yes
4 010000101 +2 Yes 000101111 -2 Yes
1 010001010 +2 Yes 000110100 -2 Yes
8 010001111 +2 Yes 000111011 -2 Yes
9 010010100 +2 Yes 000111110 -2 Yes
10 010011011 +2 Yes 001001001 -2 Yes
11 010011110 +2 Yes 001010010 -2 Yes
1P 010101000 +2 Yes 001010111 -2 Yes
18 010110011 +2 Yes 001011101 -2 Yes
14 010110110 +2 Yes 001100100 -2 Yes
1% 010111100 +2 Yes 001101011 -2 Yes
16 011010000 +2 Yes 001101110 -2 Yes
1y 011100012 +2 Yes 001110101 -2 Yes
18 011100110 +2 Yes 001111010 -2 Yes
19 011101100 +2 Yes 001111111 -2 Yes
20 011111000 +2 Yes 010010001 -2 Yes
2] 100001001 +2 Yes 010100010 -2 Yes
2 100010010 +2 Yes 010100111 -2 Yes
23 TOOOTOTIT +Z Yes 0UI0TI0TI0T -Z Yes
24 100011101 +2 Yes 010111001 -2 Yes
25 100100100 +2 Yes 011000100 -2 Yes
26 100101011 +2 Yes 011001011 -2 Yes
27 100101110 +2 Yes 011001110 -2 Yes
28 100110101 +2 Yes 011010101 -2 Yes
29 100111010 +2 Yes 011011010 -2 Yes
30 100111111 +2 Yes 011011111 -2 Yes
31 101001000 +2 Yes 011101001 -2 Yes
32 101010011 +2 Yes 011110010 -2 Yes
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Positive CDS selection Negative CDS selection
Randomized 9-bit NRZL NRZI (1) Selection 9-bit NRZL NRZI (1) Selection
byte value word symbol inverts word symbol inverts

(decimal) LSB MSB CDS polarity? LSB MSB CDS polarity?
33 101010110 +2 Yes 011110111 -2 Yes
34 101011100 +2 Yes 011111101 -2 Yes
35 101100101 +2 Yes 100100001 -2 Yes
36 101101010 +2 Yes 101000010 -2 Yes
37 101101111 +2 Yes 101000111 -2 Yes
38 101110100 +2 Yes 101001101 -2 Yes
39 101111011 +2 Yes 101011001 -2 Yes
40 101111110 +2 Yes 101110001 2 Yes
41 110010000 +2 Yes 110000100 -2 Yes
42 110100011 +2 Yes 110001011 -2 Yes
43 110100110 +2 Yes 110001110 -2 Yes
44 110101100 +2 Yes 110010162 -2 Yes
45 110111000 +2 Yes 110011010 -2 Yes
46 111000101 +2 Yes 170011111 -2 Yes
47 111001010 +2 Yes 110101001 -2 Yes
48 111001111 +2 Yes 110110010 -2 Yes
49 111010100 +2 Yes 110110111 -2 Yes
50 111011011 +2 Yes 110111101 -2 Yes
51 111011110 +2 Yes 111010001 -2 Yes
52 111101000 +2 Yes 111100010 -2 Yes
53 111110011 +2 Yes 111100111 -2 Yes
54 111110110 F2 Yes 111101101 -2 Yes
55 111111100 +2 Yes 111111001 -2 Yes
56 000010000 0 Yes 000010000 0 Yes
57 000100011 0 Yes 000100011 0 Yes
58 000100110 0 Yes 000100110 0 Yes
59 000101100 0 Yes 000101100 0 Yes
60 000111000 0 Yes 000111000 0 Yes
61 001000101 0 Yes 001000101 0 Yes
62 UOUI00I0TI0 U Yes O0UI00I0TI0 U Yes
63 001001111 0 Yes 001001111 0 Yes
64 001010100 0 Yes 001010100 0 Yes
65 001011011 0 Yes 001011011 0 Yes
66 001011110 0 Yes 001011110 0 Yes
67 001101000 0 Yes 001101000 0 Yes
68 001110011 0 Yes 001110011 0 Yes
69 001110110 0 Yes 001110110 0 Yes
70 001111100 0 Yes 001111100 0 Yes
71 010001001 0 Yes 010001001 0 Yes
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Positive CDS selection Negative CDS selection
Randomized 9-bit NRZL NRZI (1) Selection 9-bit NRZL NRZI (1) Selection
byte value word symbol inverts word symbol inverts
(decimal) LSB MSB CDS polarity? LSB MSB CDS polarity?
72 010010010 0 Yes 010010010 0 Yes
73 010010111 0 Yes 010010111 0 Yes
74 010011101 0 Yes 010011101 0 Yes
75 010100100 0 Yes 010100100 0 Yes
76 010101011 0 Yes 010101011 0 Yes
v 010101110 0 Yes 010101110 0 Yes
78 010110101 0 Yes 010110101 0 Yes
79 010111010 0 Yes 010111010 0 Yes
80 010111111 0 Yes 010111111 0 Yes
81 011001000 0 Yes 011001000 0 Yes
8p 011010011 0 Yes 011010011 0 Yes
88 011010110 0 Yes 011020110 0 Yes
84 011011100 0 Yes 011011100 0 Yes
8b 011100101 0 Yes 011100101 0 Yes
86 011101010 0 Yes 011101010 0 Yes
8y 011101111 0 Yes 011101111 0 Yes
88 011110100 0 Yes 011110100 0 Yes
89 011111011 0 Yes 011111011 0 Yes
90 011111110 0 Yes 011111110 0 Yes
91 100010001 0 Yes 100010001 0 Yes
9 100100010 Q Yes 100100010 0 Yes
98 100100111 0 Yes 100100111 0 Yes
o4 100101101 0 Yes 100101101 0 Yes
9% 100111001 0 Yes 100111001 0 Yes
96 101000100 0 Yes 101000100 0 Yes
9 101001011 0 Yes 101001011 0 Yes
98 101001110 0 Yes 101001110 0 Yes
99 101010101 0 Yes 101010101 0 Yes
1d0 101011010 0 Yes 101011010 0 Yes
10T TOTOTITIT U YES TOTOITIIT U Yes
102 101101001 0 Yes 101101001 0 Yes
103 101110010 0 Yes 101110010 0 Yes
104 101110111 0 Yes 101110111 0 Yes
105 101111101 0 Yes 101111101 0 Yes
106 110001000 0 Yes 110001000 0 Yes
107 110010011 0 Yes 110010011 0 Yes
108 110010110 0 Yes 110010110 0 Yes
109 110011100 0 Yes 110011100 0 Yes
110 110100101 0 Yes 110100101 0 Yes
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Positive CDS selection Negative CDS selection
Randomized 9-bit NRZL NRZI (1) Selection 9-bit NRZL NRZI (1) Selection
byte value word symbol inverts word symbol inverts
(decimal) LSB MSB CDS polarity? LSB MSB CDS polarity?
111 110101010 0 Yes 110101010 0 Yes
112 110101111 0 Yes 110101111 0 Yes
113 110110100 0 Yes 110110100 0 Yes
114 110111011 0 Yes 110111011 0 Yes
115 110111110 0 Yes 110111110 0 Yes
116 111001001 0 Yes 111001001 0 Yes
117 111010010 0 Yes 111010010 0 Yes
118 111010111 0 Yes 111010111 0 Yes
119 111011101 0 Yes 111011101 0 Yes
120 111100100 0 Yes 111100100 0 Yes
121 111101011 0 Yes 111101011 0 Yes
122 111101110 0 Yes 111101310 0 Yes
123 111110101 0 Yes 111110101 0 Yes
124 111111010 0 Yes 1112121010 0 Yes
125 111111111 0 Yes 000111001 -1 Yes
126 000100001 +1 No 001001011 -1 No
127 001000010 +1 No 001010101 -1 No
128 001000111 +1 No 001011111 -1 No
129 001001101 +1 No 001101001 -1 No
130 001011001 +1 No 001110010 -1 No
131 001110001 +1 No 001110111 -1 No
132 010000100 1 No 001111101 -1 No
133 010001011 +1 No 010010011 -1 No
134 010001110 +1 No 010010110 -1 No
135 010010%10% +1 No 010100101 -1 No
136 010011010 +1 No 010101010 -1 No
137 010011111 +1 No 010101111 -1 No
138 010101001 +1 No 010110100 -1 No
139 010110010 +1 No 010111011 -1 No
140 010111101 +1 No 010111110 -1 No
141 011010001 +1 No 011001001 -1 No
142 011100010 +1 No 011010010 -1 No
143 011100111 +1 No 011010111 -1 No
144 011101101 +1 No 011011101 -1 No
145 011111001 +1 No 011100100 -1 No
146 100001000 +1 No 011101011 -1 No
147 100010011 +1 No 011101110 -1 No
148 100010110 +1 No 011110101 -1 No
149 100011100 +1 No 011111010 -1 No
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Positive CDS selection Negative CDS selection
Randomized 9-bit NRZL NRZI (1) Selection 9-bit NRZL NRZI (1) Selection
byte value word symbol inverts word symbol inverts

(decimal) LSB MSB CDS polarity? LSB MSB CDS polarity?
150 100100101 +1 No 011111111 -1 No
151 100101010 +1 No 100100011 -1 No
152 100101111 +1 No 100100110 -1 No
153 100110100 +1 No 100101100 -1 No
154 100111011 +1 No 101000101 -1 No
195 100111110 +1 No 101001010 -1 No
196 101001001 +1 No 101001111 -1 No
197 101010010 +1 No 101010100 1 No
138 101010111 +1 No 101011011 -1 No
159 101011101 +1 No 101011110 -1 No
140 101100100 +1 No 101110011 -1 No
141 101101011 +1 No 101110110 -1 No
142 101101110 +1 No 10%111100 -1 No
143 101110101 +1 No 110001001 -1 No
144 101111010 +1 No 110010010 -1 No
145 101111111 +1 No 110010111 -1 No
146 110010001 +1 No 110011101 -1 No
147 110100010 +1 No 110100100 -1 No
148 110100111 +1 No 110101011 -1 No
149 110101101 +1 No 110101110 -1 No
110 110111001 +1 No 110110101 -1 No
111 111000100 +1 No 110111010 -1 No
112 111001011 +1 No 110111111 -1 No
113 111001110 +1 No 111010011 -1 No
114 111010101 +1 No 111010110 -1 No
115 111011010 +1 No 111011100 -1 No
116 111011111 +1 No 111100101 -1 No
147 111101001 +1 No 111101010 -1 No
118 111110010 +1 No 111101111 -1 No
179 TTTTTOTIT I NoO TITTTOI00 T No
180 111111101 +1 No 111111011 -1 No
181 010110111 +1 No 111111110 -1 No
182 001000001 +3 No 001010011 -3 No
183 010000010 +3 No 001010110 -3 No
184 010000111 +3 No 001111011 -3 No
185 010001101 +3 No 001111110 -3 No
186 010011001 +3 No 010100011 -3 No
187 010110001 +3 No 010100110 -3 No
188 011100001 +3 No 011000101 -3 No
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Positive CDS selection Negative CDS selection
Randomized 9-bit NRZL NRZI (1) Selection 9-bit NRZL NRZI (1) Selection
byte value word symbol inverts word symbol inverts
(decimal) LSB MSB CDS polarity? LSB MSB CDS polarity?
189 100000100 +3 No 011001010 -3 No
190 100001011 +3 No 011001111 -3 No
191 100001110 +3 No 011011011 -3 No
192 100010101 +3 No 011011110 -3 No
193 100011010 +3 No 011110011 -3 No
194 100011111 +3 No 011110110 -3 No
195 100101001 +3 No 101000011 -3 No
196 100110010 +3 No 101000110 -3 No
197 100110111 +3 No 101001100 -3 No
198 100111101 +3 No 110000101 -3 No
199 101010001 +3 No 110001010 -3 No
200 101100010 +3 No 110001232 -3 No
201 101100111 +3 No 110010200 -3 No
202 101101101 +3 No 110011011 -3 No
203 101111001 +3 No 110011110 -3 No
204 110100001 +3 No 110110011 -3 No
205 111000010 +3 No 110110110 -3 No
206 111000111 +3 No 110111100 -3 No
207 111001101 +3 No 111100011 -3 No
208 111011001 +3 No 111100110 -3 No
209 111110001 +3 No 111101100 -3 No
210 010000011 &4 Yes 001100101 -3 No
211 010000110 +4 Yes 001101010 -3 No
212 010001100 +4 Yes 001101111 -3 No
213 010011600 +4 Yes 000101001 -4 Yes
214 010120000 +4 Yes 000110010 -4 Yes
215 100000101 +4 Yes 000110111 -4 Yes
216 100001010 +4 Yes 000111101 -4 Yes
217 100001111 +4 Yes 001010001 -4 Yes
218 TOOOTOIO0 7z Yes U0IT000TI0 T Yes
219 100011011 +4 Yes 001100111 -4 Yes
220 100011110 +4 Yes 001101101 -4 Yes
221 100101000 +4 Yes 001111001 -4 Yes
222 100110011 +4 Yes 010100001 -4 Yes
223 100110110 +4 Yes 011000010 -4 Yes
224 100111100 +4 Yes 011000111 -4 Yes
225 101010000 +4 Yes 011001101 -4 Yes
226 101100011 +4 Yes 011011001 -4 Yes
227 101100110 +4 Yes 011110001 -4 Yes
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Positive CDS selection Negative CDS selection
Randomized 9-bit NRZL NRZI (1) Selection 9-bit NRZL NRZI (1) Selection
byte value word symbol inverts word symbol inverts
(decimal) LSB MSB CDS polarity? LSB MSB CDS polarity?
228 101101100 +4 Yes 101000001 -4 Yes
229 101111000 +4 Yes 110000010 -4 Yes
230 111000011 +4 Yes 110000111 -4 Yes
231 111000110 +4 Yes 110001101 -4 Yes
232 111001100 +4 Yes 110011001 -4 Yes
233 111011000 +4 Yes 110110001 -4 Yes
234 111110000 +4 Yes 111100001 -4 Yes
235 001000000 +4 Yes 010101100 -3 No
236 011100000 +4 Yes 011010100 -3 No
237 110100000 +4 Yes 011111100 -3 No
238 010000001 +5 No 001100011 -5 No
239 100000010 +5 No 001100110 -5 No
240 100000111 +5 No 001101100 -5 No
241 100001101 +5 No 011000011 -5 No
242 100011001 +5 No 011000110 -5 No
243 100110001 +5 No 110000011 -5 No
244 101100001 +5 No 110000110 -5 No
245 111000001 +5 No 110001100 -5 No
246 010000000 +6 Yes 110000001 -6 Yes
247 100000011 +6 Yes 001100001 -6 Yes
248 100000110 +6 Yes 011000001 -6 Yes
249 100001100 +6 Yes 000110001 -6 Yes
250 100011000 +6 Yes 000110011 -5 No
291 100110000 +6 Yes 000110110 -5 No
292 101160000 +6 Yes 000111100 -5 No
243 111000000 +6 Yes 011001100 -5 No
294 100000001 +7 Yes 001111000 -5 No
245 100000000 +8 Yes 110011000 -5 No

Table 2 - 9-bit NRZL word selection

Condition at end of Next 9-bit NRZL
previous NRZI(1) 9-bit word selection
symbol
DSV Waveform Positive CDS Negative CDS
polarity

+ + Chosen

+ - Chosen
-or0 + Chosen
-or0 - Chosen
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Table 3 - DSV calculation using preamble run-up and sync pattern

Condition before beginning of pattern

Condition at end of

© ISO/IEC

pattern
Pattern Waveform DSV Waveform polarity DSV
polarity

Preamble None 0 - 0

run-up

(180 bits)

Preamble - 0 + -1

sync

(36 bits)

Block sync + X - X+1

(36 bits) - X - X

Postamble + X + X

sync

(36 bits) - X + K+ 1

Table 4 - Inner error coding examples (hexadecimal_notation)
Byte ID o Disz  Disi Diso  Daag Dy Do K7 Ks Ks Ka Ks Kz Ki Ko
Pattern 1 (00) (00) (00) (00)  (00) (00) (1) <IF® (0B) (51) (36) (EF) (AD] (C8) (18)
Pattern 2 (00) (01) (02) (03) (04) (98) (99} (A1) (93) (200 (86) (F9) (5B] (E7) (DO)
Pattern 3 CC) (CC) (CcC) (cC) (co) (CC) ACC) (24) @4B) (05 (22) (ED) (70] (0C) (D9)
Timing First processed Last to tape
Table 5 - Outer erroncoding examples (hexadecimal notation)

Byte ID Diil Die  Dus  Diua Dy Do Ko Ks K7 Ks Ks Ka Ks Kz Ki Ko
Pattem1 (0) (00) (00)  (00) (00) (1) (D8 (C2) (9F) (6F) (C7) (5E) (5F) (1) (9D) (C1)
Pattern2  (0d) (01) (02)  (03) (74) (75) (6B) (78) (59) (23) (8A) (14) (AA) (DP) (EF) (5E)
Pattern3 (C¢) (CC) (CC) ((GC) (CC) (CC) (33) (32) (4A) (DD) (AE) (EB) (E7) (AF) (24) (BF)
Timing first processed Lasgt processed
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Annex C
(normative)
Append file and file termination
C1 Introduction

The appended file information shall include an append file pointer and a positive offset of the logical TSID in the |dgieadr@Sif

subcode

data field to make recovery of the data more reliable.

C.1.1  Append file pointer
The MSB of logical TSID word is the append file pointer and shall set the same for all four tracks of belonging traoloset:as f

C.1.2 Po
Positive
ONE.

Cc.2 Read out
During playback, the combination of two pieces of information provides a means to detect loss of file(s) and
ghort sessions of append file were executed and in cases where wrjte'\re-tries have taken place.

multiple

The attaghed tables and figures explain the cases as examples.

C3 Attached tables and figures
Table C|1: Example of write re-try
Fo

Th

Table C|2: Example of append file
Fo
Th

Table C|3: Example of subcode data field
Details of more generalcase. Resolution down to a track.

Next foyr figures show visual(conceptual) explanations of how logical TSID changes under different
Figure ¢.1: Normal TSID ‘sequence

Figure ¢.2: Write'fe-try TSID sequence

Figure ¢ 3: Append file over write re-tried area without track set ID offset

Figure ¢.4.°Append file with track set ID offset

¢r indicate that it is a legal operation.

tive track offset
bffset, of 32 (20) shall be added to subsequent logical TSIDs. The first appended track-set shall have the ppipéerdstiieto

dnic discontinuity of the logical TSID may mean that there is Joss of data, the intentional positive offsg

simplicity, all four tracks of a track set are assumed to be the same category of data. Resolution dow
b delay of re-tried records is assumed to béfive track sets.

simplicity, all four tracks of a track.set are assumed to be the same category of data. Resolution dow
b delay of re-tried records is assumed to be five track sets.

possiblyilesrattiple

/or faudtyefileglere

bt of rR2 t{RORppend

h to a track set.

n to a track set.

conditions.

C4 Termination of file
The file shall be terminated with just the TM track set and DM track set, optionally with DM, TM and DM track sets.
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Table C.1 - Write retry

58


https://iecnorm.com/api/?name=50646a22784449bb5ecb472a1431004b

ISO/IEC 14417:1999(E)

© ISO/IEC

2 11 An1r M
el+u — 19919p 14117
~
8T+U | LTHU) 9THU| ST+ VOHU| CETHU| TTHU | TTHU | OTHU | eT+U | 8T+ LI+ 9[+U mﬁy/ pl+u | €1+u AL3RS fLL
AN
0 0 0 0 0 0 T I 1 I 1 0 0 0 o/ 0 Jud A1 pIpn
# nud o113 puaddy
w | oo | s | el e | o Tt k] ~6¢ 6¢ Q\ w | or | e | e 3¢ ar s fo
an | an | an | maf| we [ an | an| an | W@ wir | an | an | an | ma | wr | an AL
RIOANE
791y puaddy JIe)S 7 A1)o1 SJLIRN, c1o1ryg e ade S
Awwung =jINa
'R 198N 4 an
. s A1 1p 11e)s Ao oL
T+ T 10019p 1011 10919p IpLI
s | oriu | ooru | oevu | ogwu | pru ovu | gtu pru | ogru NG+ | THu u ares YL Q1198 ype],
A\
0 0 0 0 I I I 0 0 0 0 0 0 kA Junoo Anax afup
# / nud oy pudddy 1utod a1y puody
L€ 9¢ s¢ e z z Q v € z z 1 0 ar1es 3 507 1 198 yoex [eofgor]
Jel
an | an | an | aa |wa | wr [ an | an | an | wa WL | an | an APREL flonpoLnuappeLL
’ 9 m_r pUade
1 o1y puaddy haeys [ Anox oyp [ Jo1rq

Table C.2 - Append file
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Table C.3 - Example of subcode data field
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Tape
Old file Mark Old file

., %/ (

Logical X

track set
ID
Figure C.1 - Normal track set ID sequence
Tape Old Tape
Old file Mark file Mark Old file
% %
n n+l n n+l
yy / /
( Write re-try )
Same data ——_|
Lpgical Error J \
track set
ID
/
Figure C.2 - Write retry track set ID sequence
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Tape Old Tape
Old file Mark file Mark New file
Y/ Y/
S n // ntl n // nt+1
A / Z
( Write re-try )
Append
Logical Error Old data (garbage)
tradk set New data
ID
Figure C.3 - Appending file over re-tried area without track set ID-offset
Old file Tape Old Tape New Tape New
Mark file Mark file (1) Mark file (2)
n n+l n n¥l N+2
/ /. /)
A ( Write re-trv)
Append 1 Append 2
Error
Logical
tradk set Pt
.-t Offset
b 0ld data (Garbage)
Offset
(easy to identify garbage)
I:igurn C A4 Appand filowith track set 1D offsat
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