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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. 1ISO 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 parfin the work.

In the field of information technology, ISO and IEC have established a joint technical committeey ISO/|EC JTC 1. Draft
Internatio:l:al Standards adopted by the joint technical committee are circulated to national bodies for votind. Publination as a
Internatioal Standard requires approval by at least 75 % of the national bodies casting a vote.

Internatioal Standard ISO/IEC 14417 was prepared by Joint Technical Committee ISQ/IEQrfoGrHtion te¢chnology
Subcommijittee SC 1Elexible magnetic media for digital data interchange

Annexes A to C form an integral part of this International Standard. Annexes D toCl-are for information only.

\Y
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Information technology - Data recording format DD-1 for magnetic tape

CasSs

ette conforming to IEC 61016

1

This In
enable

Scope

ernational Standard specifies the media characteristics, the recorded tape format and.file stry
information interchange between information processing systems using 19,0 mm wide magns

confornping to IEC 61016 Section 2.

11

The pu
perforny

The int
addition

2
2.1

Each si

Purpose

pose of this International Standard is to define the format necessary to ensure information inte
ance levels.

prchange parties complying with the applicable standards should be, able to achieve compatibility
al exchange of technical information.

Conformance

Magnetic tape cassettes

e | capacity of magnetic tape cassette shall be in cenférmance with this International Standard if it

cture requirement
tic tape and cass

rchange at accept

without the need

satisflakoall man

requirements of this International Standard and IEC 61016 Section Two. If both Standards specify the sanje subjects differer

then thi

2.2

A syste
Standa
Standa
Standa

2.3

A syste
Standa
one sh{

3

The fol
Internat]
Howevd

5 International Standard shall prevail. The tape requirements shall be satisfigubthirthe extent of the ta

Generating systems

m generating a magnetic tape cassette-for interchange shall be entitled to claim conformance
d if all the recordings that it makes\on' a tape according to 2.1 meet the mandatory requiremen
d. If there is a choice, e.g. cassette size, at least one shall meet the mandatory requiremen
d.

Receiving systems

m receiving a magnetic) tape cassette for interchange shall be entitled to claim conformance
d if it is able to handle any recording made on the tape according to 2.1. If there is a choice, e.g.
Ll meet the mandatory requirements of this International Standard.

Normative-References

owing normative documents contain provisions which, through reference in this text, constitutg
onal Standard. For dated references, subsequent amendments to, or revisions of, any of these pt

pe.

with this Internatio
Is of this Internatic
ts of this Internati

vith this Internatiol
tape théclstess, at

2 provisions of thi
blications.do not &

ripatrties to agreements based on this International Standard are encouraged to investigate the pd

ssibility bé applying

most recemnteditions of the ormmative documents mdicated—betow.—For undated-Teferences, thetatestedition 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

4
4.1

2 — Videotape cassette.

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)

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.

45 agimuth

The angular deviation, in degrees and minutes of arc, of the recorded flux transitions on a track from the line perpendicular t
the track denterline.

4.6 block

A group of bytes transported between host and controller as a unit and considered a minimum locatable unif; containing one ©
more logigal records or portions of logical records.

4.7 byte
An orderef set of 8 bits acted on as a unit.

4.8 {odeword Digital Sum (CDS)

The digita] sum variation from the beginning to the end of a NRZI(1) symbol's waveform. The CDS is calculated assuming that
the NRZI(L) waveform starts at a negative level, the binary -1 and 1, and the waveform transitions are cemtred relative to the
corresponding bit cells.

4.9 Data area

An area ofi tape that is defined by the end points of all possible helical track center lines.

4.10 Data area reference line

A basic difnension which shall be exactly 1,8075mm from the tape reference edge (no tolerence).

4.11 Data area reference point
The point pn the centreline of a helical track at the boundry between preamble run-up and preamble sync paktern.

4.12 Data field

A continugus string of bits thatds,error protected.

4.13 Digital Sum Variation (DSV)
The accurpulated sum-of-.the CDS values of the NRZI(1) symbols.

4.14  Dropout

The point pf read signal amplitude below a given threshold.

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

420 Helical track

An area-en tana _tnobinad ot o cpaall anala ta tha rafaranon adan of tha tona
quri I.u'.l\a, mroenriecu at G orrraat Mllul\' wunTie rererceiive yuuu Jiurne I.Mr.l\:-

421 | Home track ID

A recorfler manufacturer defined field used to identify the scanner head recording the first track af a track get.

4.22 | Inner code

Of the gequential error detection and correction codes, the first encountered on playback from tape (C1).

423 | Leader

A nonnjagnetic length of transparent tape joined to each end of the magnetic tape’to provide strength and convenience. A
beginnipg of the tape, it identifies the storage position of the tape. At the end of the tape, it indicateq that the gpermissil
recording area has been exceeded.

4.24 | Logical volume

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

4.25 | magnetic tape

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

4.26 | Master Standard Reference Tape

The tage selected to establish the standard fortape properties essential to data interchange.

Note - A master standard reference tape hascbeen established. It has been agreed that Sony Corporation will ma|ntaistamelarester
reference tape. (See secondary standard reference tape.)

4.27 | Outer code
Of the gequential error detection and correction codes, the second encountered on playback from tape (CP).
4.28 | physical recording-density

The number of recorded flux transitions per unit length of track, e.g., flux transitions per millimeter (ftpmm)

4.29 | Postamble

A sequence oftbits recorded at the end of each helical track on a magnetic tape to provide flux transitiorjs and special pad
area to|clear the decoding circuitry and provide tolerance area.

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

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 that 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 Kitashinagawa, Shinagawa-ku, Tokyo 141, Japan,
Tel: 81-3-5448-3560, Fax: 81-3-5448-7701, Tix: SONYCORPJ22262

4.35 Sector

The helicdl record pertaining to a single helical track.

4.36  Yector recording tolerance

The maximum allowable distance of the data area reference point from the intersection of track center|line and data are
reference [line.

4.37 Htandard Reference Amplitude

The avergdge peak-to-peak signal amplitude output from the master standard reference‘tape when it is recorded with the stande
reference |current. The signal amplitude shall be averaged over at least 280 000 flux transitions. Traceabllity to the standart
reference |is provided by the secondary standard reference tape.

4.38 Ytandard Reference Current

The current required to produce the reference field.
4.39  gync pattern

A magnetization pattern defining the start of each sync block and-the postamble or, following the preamble ryn-up.

4.40 Tlape mark

A special plock recorded on magnetic tape to serve as a'separator between files and file labels, or to defing the eed of record
data.

4.41 Tolerance zones

Narrow zgnes established to contain completely the track center lines of six consecutive helical tracks.

442 tfack
A narrow, [defined area on tape along which a series of magnetic signals may be recorded.

4.43 tfack angle

The angular deviation, expressed in degrees and minutes of arc calculated from arcsirir @f, (@6the center|ine of the
recorded helical track from the equivalent reference edge of the tape.

4.44 rack Set

Four consgcutive helical tracks uniquely identified by a track set ID.

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

446 Volume set

A collection of logical volumes.
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5
5.1

Conventions and notations

Representation 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
values 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.

5.2

Proper hames and basic elements are written with a capital initial letter.

5.3
ASA
CRC
DIT
DM
DSV
ECC
EOD
FIT
LBOT
LEOT
ELD
LSB
Isb
MSB
msb
NEOT

Numbers in binary notation and bit combinations are represented by strings of Os and 1s. Within/quch strings, X may
used to indicate that the setting of a bit is not specified within the string.

Numbers in binary notation and bit combinations are shown as Words with the MSB, to, the left, [and with the msb i
each byte to the left.

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

Names

Acronyms

Average Signal Amplitude
Cyclic Redundancy Check
Directory Information Table
Dummy

Digital Sum Variation

Error Correction Code
End of Data

File Information Table
Logical Beginning of Tape
Logical End of Tape

End of Label Data

Least Significant‘Byte
least significant bit

Most Significant Byte

mostsignificant bit

Near End of Tape

PBOT
PEOT
™
TSID
ub
UHL
ulT
uT

Physical Beginning of Tape
Physical End of Tape
Tape Mark

Track Set Identification
User Data

User Header Label

User Information Table
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 T

esting environment

Tests and measurements made on the tape to check the requirements of this standard shall be made
conditions.unless othenwise anpr‘ifipri'

ISO/IEC

under the followi

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

barometric pressure: 96 kPa + 10 kPa;

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

cgnditioning before testing: cassette shall be exposed to the test

environment for 24 h min.

perating environment

used for data interchange shall be operated under the following conditions:
mperature: 5°Cto 45 °C;

lative humidity: 20% to 80% non-condensing;

bt bulb temperature: 26 °C max.

assette conditioning

vay from the operating environment (up to maximum of 24 hours).
hg of the tape stock before recording and’testing for compliance to this standard shall be as follow

brage conditioning: not less than 24 hours;

6.2 G
Cassettes
te)
re
w
6.3 G
For interc
the time a
Conditioni
st
e
t
6.4
Cassette
te)
r

manner, o

652 F

vironmental: stabilized to the conditions specified in 6.1;

e tension: wound on a reel at a tension of 0,6 N to 1,5 N.

orage environment

shall be stored undérthe following conditions:
perature: 5°C to 32°C;

lative humidity: 40% to 60%.

hange, the cassette shall be conditioned by exp@sure to the operating environment for a time eqy

al to or greater the

oY

r through any foreseeable misuse in an information processing system.

lammability

used in the intenc

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.

653 T

oxicity

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

ISO/IEC 14417:1999(E)

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
There

coding holes, detailed in normative reference IEC 1016 are further defined in the following clauses.

7.3.1

7.3.1.1| Media thickness
Manufalcturer holes 1 and 2 shall be used in combination to indicate tape thickness aecording to the follow

Identification holes
ghall be two sets of identification holes, one for the use of the manufacturer and the other for, thg

Manufacturer coding holes

user. Manufacturt

ing logic table:

Hole #1 Hole #2 Meaning

0 0 16um tape

0 1 13um tape

1 0 Undefined/reserved

1 1 Reserved, cleaning cassette only
Note - A|O in the above tables indicates that the indicator tab is remoyéd or open, denoting an undetected statustiie stawjdey/player
sensor mechanism.

7.3.1.2| Media coercivity
Manufalcturer holes 3 and 4 shall be used to indicate the coercivity of the magnetic recording tape acco

rding to the followi

table:
Hole #3 Hole #4 Meaning
0 0 Class 68kA/m
0 1 Reserved
1 0 Undefined/reserved
1 1 Reserved, cleaning cassette only
Note - A|O in the above tableS.indicates that the indicator tab is removed or open, denoting an undetected statustiie stawjdey/player
sensor mMechanism
7.3.2 | User codihg holes

The usegr plugsmechanism shall withstand a minimum axial force of 0,5 N

The di
When

follows:

rlensions and location of the users’ holes specified in normative reference IEC 1016 are defined as

ole Condition

I

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

Reserved and undefined

-bo.)l\)ld‘

Reserved and undefined
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8 Tape mechanical and electrical properties

8.1 Materials

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 rocedure

The tape, [covered with a glass plate, shall be measured without tension at a minimum of five different-positjons along the tape
using a cglibrated microscope or profile projector having an accuracy of at least 2,5 mm. Tape width is defined as the averag
of the five[readings.

8.3 elta width

8.3.1 equirement
Delta width (width fluctuation) shall not exceed 6 mm peak to peak.

8.3.2 rocedure
Measurenpent of delta width shall be over a minimum tape length of 230 mm with a tension of 1,39 N + 0,28 IN.

8.4 Reference edge straightness

Referencd edge straightness is the departure of the reference edge of.the tape from a straight line along the lpngitsidinal dime
of the tapgq in the plane of the tape surface.

8.4.1 Requirement
The refergnce edge straightness maximum deviation is 6 mm peak to peak.

8.4.2 Procedure

Edge stralghtness fluctuation is measured at the _edge of a moving tape guided by two guides having contact to the same ed
and sepatlated at a distance of 115 mm. Edge.measurements are averaged over 10 mm lengths and are made at the mid-p
between the first and second guide at a tension*of 1,00 N + 0,28 N.

8.5 Tlpe thickness
Use of tages with various thicknesses\is' permitted with the total tape thickness being within the following valyes:

— [nominal 16um tape shall)iHave a thickness between )5 16,0um;
- |nominal 13um tapé-shall have a thickness between i@ 13,0um.
8.6 Magnetic recording surface coating thickness

The magngtic recording surface coating thickness shall he®;®B,6pm

Backcoatilg surface 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

Discontinuity

ISO/IEC 14417:1999(E)

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

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.

8.9.1 Requirement

Any deyratiormoftheTeferenceedye froma straight e must begraduatand-statt ot exceed 0,04 mmmwithin a 229 mm spa
tape.

8.9.2 | Procedure

Measure at a tension of 1,39 N £ 0,28 N in a test fixture equipped with two guides spaced at 229 mm = 1 mm. The two guic
shall b¢ spring loaded to position the reference edge of the tape against two edge controf*surfaces. Measure the maxir
deviatign of the reference edge of the tape from the line drawn between the two control surfaces.

8.10 | Out-of-plane distortions

Out-of-plane distortions are local deformations that cause portions of the tape.to_deviate from the plane

tape. O
evidend

8.11

8.11.1

The ca
betwee
having

leader/frailer tape shall not separate from the hub whep'subjected to a force of 22 N or less. The width of

shall bg
the leaq

8.11.2

The sp
splicing

8.12
The tap

the tapg is unwound in a counterclockwise direction (reel turns clockwise) viewed from the top of the casst

8.13
The ten

8.13.1
The ten

ut-of-plane distortions are most readily observed when the tape is lying/on a flat surface under
e of out-of-plane distortion shall be removed when the tape is subjeeted to a uniform tension of 0,6

Leaders, trailers and splices

Leaders and trailers

csette shall include leader and trailer tape. When attached to the hub, there shall be a length
N the splice point and the outside of the cassette shell? The leader/trailer tape material shall be
B transmissivity of at least 60% when measured with a 700 nm - 900 nm light source. When att

19,010 mm + 0,025 mm The thickness of the\leader/trailer tape shall be 10 mm to 40 mm. The b
er/trailer tape shall be at least 22 N.

Splices

icing tape to attach the leader and-trailer shall be of a polyester material which may be with a m¢
tape width shall be 19,010 mm.£ 0,025 mm The splice shall not separate when subjected to a forg

Tape wind

e shall be wound on tliehubs with the magnetic coating out, and in such a way that during forwarg

Tensile yield‘force
sile yield force shall be taken as the force required to elongate the sample by 3% (tape or leader/t

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

of the surface of
no tension. All vist
N + 0,03 N.

of 300 mm £ 30
polyestambr equivi
ached to the hub,
the letajm/trailer
eak tensile strengt

tal foil baeking. T
e of 22 N or less.

read/write operati
ptte.

ailer).

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;

© ISO/IEC

The inherd

8.15 E

Electrical

8.15.1 R

The resis

resistance

8.15.2 Procedure (see figure 1)

interlayer slippage;

transfer of oxide coating to the back of the next tape layer;

separation of tape constituents causing deposits that may lead to tape sticking

or poor performance of other tapes.

nt characteristics of the tape should be such that the tape will not inhibit interchange performance.

Figure 1 - Measurement of electrical resistance

lectrical resistance of the magnetic coating and back surface

esistance-is(defined as the ohms of the magnetic coating and back surface.

equirement

afiee’ for the magnetic coating surface shall not excéedhtfs, but shall be greater than 5 ¥ bfjms. The

Lecheian.

TELS.

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-

is diffic

8.16.1
There 4

8.16.2

A 914 n
long st
small s
cylinde
tube in
prevent

EC

ISO/IEC 14417:1999(E)

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

Figure 2 - Measurement of layer-to-layer adhesion

Layer-to-layer adhesion

-layer adhesion refers to that property of a\magnetic tape wherein one layer when held in cl

t
adjace{t layer exhibits an adhesive nature and hands itself to an adjacent layer so that free and smooth

It.

Requirement

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

Procedure (see figure-2)

m length of tape(shall be fastened at one end, magnetic coating surface side down, to a 12,7 mm
inless steel cylinder with a non-oozing adhesive material. Attach the opposite end of the tape to
rip of double Coated adhesive tape shall be affixed to the magnetic side of the tape 25,4 mm a
shall thenbe slowly and uniformly rotated so that the tape, held in tension by the weight, winds
0 a compact and even roll. The double coated adhesive tape when wound into the roll acts
unwinding when the weight is removed. The cylinder supporting the weight is then expos

temperzrture and humidity cycle:

pse proximity to t
separation of the |

diameter by a 102
h 300 gradn weight
bove the weight.
Liniformly around tt
0 secure the end
bd to the following

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

4 55 °C 10% or less
1-2 21°C 45% + 5%

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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8.17

Coating aglhesion is the force required to separate any part of the coating from the-tape base film material.

8.17.1 HRequirement

The force[required to separate any part of the coating from the tape base film material shall not be less th
required tp separate any part of the back coating from the tape base.film material shall not be less than 1,0 N

8.17.2 Hrocedure (see figure 3)

a) Take & sample of the tape approximately 381 mm long and scribe a linghtltihe coating across the width
125 mm from one end;

b) Using flouble-sided pressure sensitive tape applied-to'the full width of the sample, attach the sample to a
with thé magnetic coating surface facing the plate;

c) Fold the sample 180 degrees adjacent to, .and parallel with the scribed line. Attach the metal plate and
samplg to the jaws of a universal testingimachine such that when the jaws are extended the tape is se
extensfon rate to 254 mm/min;

d) Note the force at which any part of-the'coating first separates from the base film material. If the sample s
the dolble-sided pressure sengitive tape before the force exceeds the requirement, an alternative t
pressufe sensitive tape shall be used;

e) Repea} a - d for the back eoating, if present.

8.18

The residdial elongation shall be taken as the elongation of a sample over a specified period of time.

8.18.1 Hequirement
The residLraI elengation of the tape shall be no more than 0,1%.

Recording surface Scribed line

4 ,/ 2(/

\ \

<— 125mm —> \ \_

Pressure - sensitive
tape

Figure 3 - Measurement of coating adhesion

Joating adhesion

Residual elongation

ISO/IEC

an 1,0 N The forc
.

of the tape,

smodty metal pla

the free end of th
parated. Set the ji

cpanaies away f
pe of double-side

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

Tape cupping

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

8.19.1 Requirement

The departure from a flat surface shall not exceed 0,12 mm in the tape sample.

12
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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 specifigd in Annex A.

The leader tape shall have a light transmittance of more than 60 when measured according to the method specified in Anne»

9 Magnetic properties

9.1 Magnetic coating

The cogpting formulation shall produce a coercivity on the order of 68 kA/m (850 o€rsted class) as megsured by a 50 Hz
60 Hz BH meter. The magnetic particles (pigment) shall be longitudinally oriented.

9.2 Ease of erasure

The maximum peak-to-peak signal amplitude remaining after subjecting(a tape recorded at 170 ftpnm with the stande
referenge current to a maximum longitudinal steady field of 204 kA/m~(2 550 oersteds) shall be less thgn 3% of the aver:
peak-torpeak signal amplitude prior to exposure to the erasing field.

9.3 Average signal amplitude

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

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

9.4 Resolution
The redolution of the tape under test shallnot'deviate more than +35% or -15% from that of the standard feference tape.

The tage under test and the secondary standard reference tape shall be recorded on the same equipment using the st
referenge 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 Mastef Standard Referel
Tape.

9.6 Tape quality
9.6.1 | Dropout

Dropout refers to any read-back signal that falls below a base-to-peak amplitude of less than 35% of thg average base-to-
(one-hglfiof the peak-to-peak) signal obtained from the ASA when recorded at 2 252 ftpmm.

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
ek + 1 £ £1
- fhanagement information of files
- tultiple volumes and associated management
- fast search and retrieval of data files and blocks
- high degree of data protection
- 4nd restoration of a failed directory.

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

The procgssing 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

- generation of the Logical Track Set destined to occupy 4 tracks, ineluding a Subcode data field,
padding data and C3 ECC code blocks,

- the C3 code blocks shall be interleaved within all 4 tracks to form a track set array,
i
1

hen further processed with outer C2 and inner C1 ECCs, interleaved, randomized and channel codec
he formation 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

Sync Pattern

Sync Block ID
OuterECC (C2)
Iriger ECC (C1)

Sync Block Interleave
Randomization

r

v

Preamble
Postamble

Track disttibution

v

l

Wieite*channel

Write channel

I

Tracks 1, 3

'

Tracks 2, 4

Figure 4 - Dataflow of record information processing
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10.2

Formation of a Logical Track Set

10.2.1 Types of information track sets

There are 9 types of information track sets.

1. Volume Set Information Table (VSIT) track set
2. Volume Information Table (VIT) track set
3. File Information Table (FIT) track set
4. UserinformationTabtes(Bt)trackset
5. Upflate Table (UT) track set
This tape

A VSIT at|the beginning of the tape contains information to manage one or more logical volumes+on this tg
location information for each logical volume on the this tape.

A logical jolume consists of a DIT followed by the User Data area.
The DIT cpntains information to locate and manage files within the logical volume
and compyises the VIT, FIT, UIT and UT.

In the casg of UD, the following definitions shall apply:
UD blpcks shall be allocated to one or more logical tracks.
Each
If the
Each
is not C3 ¢rror corrected, thus forming 36 108 bytes of information prepared for further processing.

The demdrcation of files may be defined by the host and be refefred to as a Tape Mark (TM).
EOD tracKs identify the end of recorded data area in a logical volume as indicated by the host.

DM trackg identify fill areas on the tape where continuous<ontrol track signals are required and are transpar

10.3

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

ISO/IEC

PN N Y 3 Y] —V—N — Y 1 -
J. LTNU Ul dld (EULU ) UTdUR SC1

ormat supports multiple logical volume function both within and exceeding one physical yolume.

ogical track shall contain data from only one user data block.
Iser data for the track is less than 32 768 bytes, it shall be padded with padding data 1 to fill the u
ogical track shall comprise a subcode data field and the userdata area C3 error corrected plus pa

pe. The VSIT has

ber data area.
dding data 2, whic

ent to the host.

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

Data 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.

ISO/IEC 14417:1999(E)

10.3.1.8 Data field

The daja field carries up to 32 768 bytes per track of user data or control data. The data field is pretected by C1, C2, and
error cqrrection codes. The content of the data field is indicated by the track identification, word 0 of suljcode dédta field. T
byte count indicates the number of valid data bytes in the data field.

10.3.1.4 Padding data 1 field

In casel| valid data does not fill the data field to its capacity of 32 768 bytes, the padding data 1 fills the|rest. Fanther, wh
track s@t is partially filled by valid data, the rest of the track(s) are assigned to padding data 1 field. The paddiagcdata 1
C2 and|C3 protected. The padding data 1 shall be binary all ZEROs. When the data field consists entirely|of padding data 1,
byte copnt of this track shall be zero.

10.3.1.% C3 parity field

The thifd layer of error correction is Reed-Solomon code to protegt~subcode data, user data and padding data 1, an
interleajved over a track set consisting of four consecutive tracks.

10.3.2 | Format and contents of information tables

Unless [otherwise stated the contents of each word field within’the information tables shall be unsigned binary representati
accordipg to the data ordering. Where character fields aresused they shall be coded in accordance with ISO/IEC 646. The
characters used shall be those in the following positions;of the standard code table in ISO/IEC 646.

Character Graphic  Code position

Space 2/0

Exclamation point ! 2/1

Quotatipn mark " 2/2

Percen{ sign % 2/5

Amperdand & 2/6

Apostrgphe ' 217

Left parenthesis ¢ 217

Right parenthesis ) 2/8

Asterisk * 2/9

Plus sign + 2/10

Commg , 2/11

Hyphen - 2/13

Period 2/14

Slant / 2/15

Digit zero to nine 0..9 3/0-3/9

Colon 3/10

Semicolon ; 3/11

Less-than sign < 3/12

Equals sign = 3/13

17
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Greater-than sign
Question mark
Capital letters

Underline

©

> 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.

104
10.4.1

The VSIT
number o
multiple t3
striped ac

Table.

Informati

access type field of word 59. Volume sets recorded in sequential mode have all files' of the first volume red
files of the

extendin

following

Volume s

specific

V1F2, V2i

The logical volume set number (words O ... 3), physical volumie~humber which follows in the set (words 4
volume nu

Tiraek t'y'pco

Volume set information table (VSIT)

shall be recorded at the beginning of tape near LBOT and be followed by UT. The VSIT includes i
volumes contained on the tape cassette, as well as the number of tape cassettes in\the volumg
pe cassettes to be used in a volume set, with multiple volumes on a cassette. A logical volume
ross multiple parallel physical volumes are indicated through the striping fields. Fer UT, refer to

op on the volume set can be recorded in either a volume sequential mode onrandom volume modg
second volume etc. If the volume space which was allocated is filled, additional volume space ¢
the volume space by creating a secondary VIT with the same dagical volume number using
hysical volume pointers.

g

bt recorded in random mode has the files for each volume qntefspersed such that the files of eg
dering except that they are added to the end of recorded. data (an example of such one such
-1, V1F3, V3FL1.... etc. Where VnFn represents Volume ' File n)

(o]

mber which precedes in this set (words 50 ... 53), tape number of this physical volume (words

hformation on the

b set. This allows |
set which has dat
10.4.2.4 - Update

as indicated by th
orded and then al
an be obtained by
the previous and

ch volume have n
sequence is: V1F

b ... 49), physical
b5 ... 58) and total
shall be character

number of stripes in this logical volume set as well as stripe number of this physical volume (word 59)
numeric. [The volume set label (words 4 ... 43) shall be-gharacter alphanumeric.
VSIT shall have the following Word definitions:

Word ( Shall contain the Logicalvelume set number, bytes 0 - 3

Word 1 Shall contain the Logical volume set number, bytes 4 - 7

Word 2 Shall contain the\Logical volume set number, bytes 8 - 11

Word 3 Shall containithe Logical volume set number, bytes 12 - 15

Word 4 Shall cantain the Volume set label, byte 0 - 3

Word 5 ShallTontain the Volume set label, byte 4 - 7

Word 42 Shall contain the Volume set label, byte 152 - 155

Word 43 Shall contain the Volume set label, byte 156 - 159

Word 44 Shall contain the physical TSID of the VIT track set of the first Logical volume in this

physical volume.
Word 45 Shall contain the physical TSID of the first EOD track set of the last Logical volume in
this physical volume.

Word 46 to 53 Shall be Reserved and set to all ZERO’s

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

Word 55 Shall contain the physical volume number of this tape bytes 0 - 3

Word 56 Shall contain the physical volume number of this tape bytes 4 - 7

Word 57 Shall contain the physical volume number of this tape bytes 8 - 11

Word 58 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

ISO/IEC 14417:1999(E)

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.

Worg-63 Shait-be-Reserved-and-settoalt ZEROS"s:

Worfl 64 Shall be Reserved and set to all ZERO's.

Worfl 65 Shall contain the Physical TSID of VIT #1

Worfl 66 Shall be Reserved and set to all ZERO's.

Worfl 67 Shall contain the Physical TSID of VIT #2, if present.

Worfl 8190 Shall be Reserved and set to all ZERO's.

Worfl 8191 Shall contain the Physical TSID of VIT #4063, if present
10.4.2 | Directory information table (DIT)

The DI
informa
track,
inform

10.4.2.]
The VI

T shall be recorded at the start of each logical volume _oh tape. The DIT includes the volu
tion. This table allows a tape drive to search at high speed.~The track format configuration is the S
d shall be so indicated by the track identification field,,word O of the subcode data field. The DIT
ion table (VIT), file information table (FIT) an updatestatus table (UT) and a user information tablg

| Volume information table (VIT)
[ shall contain volume control information. This data shall be recorded in the data field of all 4 tra

set. Th¢ remainder of the track shall be filled with<padding data 1.

Each o
the sta
indicatd
to tape,

The log
number
numeri

VIT shg
Wor
Wor
Wor

the user table entries (words 64 ... 127) shall provide information about the user table type (UIT,
ting TSID's of the table. The end of the user table list is indicated by a (00000000) type indi
r for the user table matches the type indicator (W8) of the user data subcode assignment when t

ical volume number (words 0"... 3), physical volume number which follows in the set (words 46 ... 4
which precedes in this set (words 50 ... 53) tape number of this physical volume (words 55 ... §
and volume label (Words 4 ... 43) shall be character alphanumeric.

Il have the following Word definitions:
o0 Shallkcontain the Logical volume number, bytes 0 - 3
1 Shall contain the Logical volume number, bytes 4 - 7

2 Shall contain the Logical volume number, bytes 8 - 11

Wor

me and file contr
ame as tiae usual
consistsrd a vol

e (UIT).

Cks of thekVIT trac

ser) antba pointe
cator field. The tyy
he user table is wr

19), physical volum
8) shall be charac

i 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
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Word 47
Word 48
Word 49
Word 50
Word 51
Word 52
Word 53

Shall contain the Physical volume number which follows in this logical volume bytes 4 - 7
Shall contain the Physical volume number which follows in this logical volume bytes 8 - 11
Shall contain the Physical volume number which follows in this logical volume bytes 12 - 15
Shall contain the Physical volume number which precedes in this logical volume bytes 0 - 3
Shall contain the Physical volume number which precedes in this logical volume bytes 4 - 7
Shall contain the Physical volume number which precedes in this logical volume bytes 8 - 11

Shall contain the Physical volume number which precedes in this logical volume bytes 12 - 15

Word 5
Word 5
Word 5
Word 5
Word 5
Word 5

© 00 N o o b

Word 40
Word g1
Word g2
Word g3
Word g4
Word g5
Word g6
Word g7

Word 126
Word 127
Word 128

Word §191 Shall béRéserved and set to all ZERO's.

10.4.2.2 Hile information table (FIT)

Shall contain the Binary physical volume number of this tape

Shall contain the Tape physical volume number of this tape bytes 0 - 3
Shall contain the Tape physical volume number of this tape bytes 4 - 7
Shall contain the Tape physical volume number of this tape bytes 8 - 11
Shall contain the Tape physical volume number of this tape bytes 12 - 15

Most significant bit 31, "T" indicatescess type and shall be ZERO for sequential or ONE for ragdom
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

Shall be Reserved and set to all ZERO's.

Shall contain the Data compression type identifier.

Shall contain the Number of entries in FIT

Shall contain the Physical TSID for UT

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

Shall contain the Physical TSID for table\UIT #1, if present.
Shall contain the Table type for UI'k#2, if present.

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

Shall contain the Tablestype for UIT #32, if present.
Shall contain the Physical TSID for table UIT #32, if present.
Shall be Reserved and set to all ZERO's.

The FIT injcludes file control information. The number of valid words in the FIT shall be identified in the VIT| The remainder
of the dat_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

Word 1

Word 2n
Word n+1

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

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

Shall contain the Physical TSID of the TM #ack set.
Shall contain the Absolute block number of the TiMréck 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).
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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 fie
contents and levels of interchange. The end of label data (ELD) header shall be used to signify the end,gf the filenstructure
labelind table.

Volume header:

The volume header label shall identify the volume, the owner, the accessibility conditions, the.implemeptation recording t
volume|header label, and the version of this standard that applies. The following definitions 'shall apply:

Bytes Field name Length Content

0-2 Label identifier 3 VOK

3 Label number 1 1

4-19 Logical volume number in VIT 16 Alphanumeric
20-23 Volume Accessibility 4 Alphanumeric
24-36 Implementation Identifier 13 Alphanumeric
37-50 Owner Identifier 14 Alphanumeric
51 Label standard version 1 1

52-1023 Reserved 972 Spaces

Filg header label:

The file| header label shall identify the file section, specify the position of the file section within a file set,|andcspeaify
attributés of the file section:

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
274-277 File sequence number 4 Character numeric
278-281 Generation number 4 Character numeric
282:283 Generation version number 2 Character numeric
284-289 Creation date 6 Space, Char. numeric
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:

ISO/IEC

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 FretdName tength Content
0-2 Label identifier 3 ELD

3 Label number 1 1
4-1023 Reserved 1020 Spaces

10.4.2.4 Update table (UT)

The UT ingludes information of temporary update status of the volume. When a tape caSsette is loaded into
is read firgt and then word 0 of UT is set to all ONEs in the UT following VSIT and of.the’UT in the DIT of the
of interest| Just before a tape is unloaded from a tape drive for the purpose of interchange, firstly the VIT, FI
updated and then word 0 of the UT shall be set to all ZEROs in the updated logicalvolume, secondly the VS
and word P of the UT following VSIT shall be set to all ZEROs. This data shatlbe recorded in the data field
the UT track set. The remainder of the track shall be padding data 1 field.

UT shall have the following word definitions:

Word 0 Shall contain the Update status, before upddt&ERRFFFF)after update = (00000000)
ord 1 Shall be Reserved and set to all ZERO'’s.

ord 2 Shall be Reserved and set to all ZERO'’s.

ord 3 Shall be Reserved and set to all ZERO'S.

ord 4 Shall be Reserved and set to all ZERO'’s.

ord 5 Shall be Reserved and set to.all ZERO'’s.

ord 6 Shall be Reserved and set to-all ZERO'’s.

Word 7 Shall be Reserved andiset to all ZERO's.

=S === =

10.4.3 Data track configuration

10.4.3.1 User data track(UD)

The User data shall occupy up to 32 768 bytes of the data field per track and is error protected by C1, C2,
The track shall be identified by the subcode data field as follows:

Absolute Iblock number shall be incremented by one for each data block and each TM. The counter shall 4
for the first block-@rFM which ever appears first following DIT.

The type ihdicator field, W8, of the subcode data field shall be set to all ZEROs.

A tape drive, the U
e logical volume

T andbel T shal

T shall be updatet
of all 4 tracks of

and C3 code blocl

e set to all ZERO

Logical tra b 5
first track set carrying valid data after each run up area.

10.4.3.2 Tape mark track (TM)

The TM shall consist of a track set. The TM identification in the subcode field indicates that this track is a pal
data field is not used for any representation of the TM tracks. Padding data 1 shall be recorded in the data
set shall be used 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 s
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
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 | Subcode word defintions

Worf 0 Shall contain the track type identification as follows:
VSIT (OOFFFFFF)

VIT (OOFFFFO00)

FIT (OOFFOOFF)

uiT (FF000000)

uT (OOFF0000)

uD (O000FFFF)

™ (O000FF00)

EOD (O00000FF)

DM (00000000)

Worfl 1 For VSIT, VIT, FIT, UT, UIT and UD track types shall contain the byte count of track.
For TM, EOD and DM track types shall contain all ZERO'’s

Worf 2 Shall contain the track number in corre§ponding block.

Word 3 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

Worg 4 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

Worfl 5 For UD and TM track-types shall contain the File number.
For VSIT, VIT, FIT, UT, UIT, EOD and DM track types shall contain all ZERO'’s

Worf 6 For VSIT, VIT&EIT, UT, UIT, UD and TM track types shall contain the Logical TSID
number incremented starting with 0 at the beginning of VSIT, VIT and the first UD after
VIT.
For EOD and DM track types shall contain the Logical TSID number not incremented.
The Append file bit “A”, msb of Byte 3, shall be set to ONE for the first Track Set of pppended data.

Worfl 7 Shall contain the Write retry count. See 11.8.

Worfl 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.

Worfl 9 Shall contain the Logical volume #, bytes 0-3

Worfl ‘10 Shall contain the Logical volume #, bytes 4-7

Word 11 Shall contain the Logical volume #, bytes 8-11

Word 12 Shall contain the Logical volume #, bytes 12-15

Word 13 to 23 Shall be Reserved and contain all ZEROs.

23


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

ISO/IEC 1

4417:1999(E)

10.5.2 Summary of subcode data configuration

© ISO/IEC

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 All ONEs File number All ONEs
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 (0OKFFFFF)

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 Ipformation processing
10.6.1 I1troduction

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 D

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

ata ordering to tape

072 input data bytes, and so forth.

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 incoming order.
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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 time:

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.

10.7
10.7.1

Bytes of user data to be recorded onto the helical tracks are assembled such that\the data "oldest" in tir
significant position in a byte stream. This byte stream combined with track subcade data and or padding
into copsecutive blocks of 104 bytes and shall be called a data segmentsThe 104-byte data segme
correctipn coded.

10.7.2
The C3|

interlealved over one full track set.\Each track set shall contain 1264 C3 code blocks. Each code block
114 bytes forming Reed-Solomon-code RS(114,104) as follows:

Each Ig
The C3
figure 7

Prior to

Bit position in the byte 8 7 6 5 4 3 2 1
Bit designation b bs bs b, bs b, b, by
Binary weight 2 22 22 2 2 22 22 2
Error protection of data

User data segmentation

114 bytes
Data bytes C3 parity
104 bytes 10 bytes

Figure 6 - C3-Error correction code block

C3 error correction code

ne is assggned the
data 1 is then divit

nts are then C3

code block shall consist of ait04 byte data segment with a 10 byte C3 parity code appended The [C3 code block sha

data segment - 104 bytes of segmented user data and track subcode data;

error protectiony~ 10 bytes of C3 parity.

shall be compose

gical track shall contain 96 bytes of the track subcode data field and the 32 768 bytes of user dpata or padding dat
correctian“code blocks shall be distributed over four adjacent tracks by applying data interleave pperation as show

. Thesesadjacent tracks shall belong to the same track set.

32 768

C3'encoding, the C3 array shall be filled with track 0 subcode data followed by 32 768 bytes of Iser datanif less tt

bvies of user data is available, it shall be padded to 32 768 bytes with padding data 1. In the sanme 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 ou

t 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.

© ISO/IEC

Columns o
Rows 0 1 2 Yy i,' ° ‘I 103 104 ° ° ° 113|
A\ 0 B, B, Bg o B C3 \ o
7 [t |[B B, B, Bun C3 o
o 2 B, Bs Bio Bajs C3 \;
g 3 B, B, B Byis C3 1
§ 4 Bais B e Byos C3
= 5 Bais B e Bsy C3 Wios
§ 6 Bus B tc Bsso C3 to
... ... . ... ... . Woos
1260 Bisi040 Bisiou °c Bisiss C3
1261 Bisioar e LI B 3 W0
1262 | (B | °*° e Bisss 3 o
1263 Bisios e e B 131455 C3 Wisses

Track 1 \I\J/

(28,5 Columns) Toouter code

N\ RN

/

(28,5 Columns)

Track 4

Figure 7 - C3 Encode and data interleave block structure
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< 104 Columns >
> U <« > 10
¢/ Columns Columns
A
4 Rows Subcode
= T RSP RRRRRRR PRRR
a,
= Subcode
8
S 3
5 User data C3
= g
=}
B,
..................................................... -
¢/ Subcode g
4 Rows
Subcode
Padding data 1
Tocouter coding
Figure 8 - Baundary of user data and padding data 1
Preamble Data field Postamble
< 256 sync blocks -
C3 data input C3 data input
4 bytes 1 byte 153 bytes 8 bytes 4 bytes 1 byte 153 bytes 8 bytesl
3 = 3 =
g % 8 S S
S g User data 2 g User data
2= = c| - 2 Cl
3 Sync s Sync s
= =t =t
3 3 2
9 < z 2 z
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 segment - 153 bytes of segmented outer code data read by row.
grror protection - 8 bytes of C1 parity.

10.7.5 Hrror correction methods

10.7.5.1 Hrror correction coding for C3 code

Each C3 ¢ode block shall be error protected by the following error correction code, referred to as C3 code.
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) Galois field: GF(2);

3) Field generator:P (X) = X8+ X* + X3 + X2 + X%

(X' are place-keeping variables in GE(2he binary field);

4) Order of Use:Left most term is "oldest" in time gomputationally 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)) (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, KerKs, Ka, Ka, Ko, Ky, Ko, in Kg e X+ Kg e X2+ ... + K o XM +K o X°
obtained as the femainder after dividing X*° « D(X) by G(X);
Where: DK)=Dios ¢X*%% Dygp e X%+ ... + D o X' + Dy ¢ X%
7) Equation of /€0%) = Digg* X*3+ Dygpe X2+ ... + D o XM+ Dy o X% Ko o X%+ Kg o X+ .. + Ky o X5
Whetg:
Dioz through B represent the 104 bytes of user data, and K
through kg represent the 10 bytes of outer error check code (adpytés

processed before a byi®).

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 +2a%) (X +a) (X +&°) (X +2)

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, Ko, Ks, Ka, K3, Ko, Ky, Ko, in Kg e X2+ Kg o X2+ ... + K o X' +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%

7) Equation of: C(X) = Dyy7+ X7 + D1165X126+ ot Do XM 4 Dy e X4 Koo X0+ Kgo X0 .. 1
Ko X5

Where: D;;through By represent the 118 bytes of user data, agttildugh kK represent the
10 bytes of outer error check code (a bte; is processed before a'bydg).

10.7.5.2.1 Coding examples for outer code

-+

7:1999(E)

An example of three byte patterns in hexadecimal (XX) notation is shown in table 5yof Annex A, where Paftern 1 is the impul

functior), with the values in the error-code locations representing the expansion-of the code generator poly

10.7.5.8 Error correction coding for inner code - C1

The data field of each sync block shall be error protected by the following error correction code, referred
code.

154 bytes total to be encoded, shall consist of Lhyte of sync block identification, followed
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: Left-most term is "oldest" in time computationally and the first written
on tape;

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

6) Inn€r efror check code: Ky, Kg, Ks, Ké, Ka, Ko, Ki, Koin Ky e X'+ Kge X8+ ... +Ky o Xt +
Ko+ X5

obtained as the remainder after dividing X&« D(X) by G(X).
Where: DK)=lg* X3+ Dygpe X122+ ..+ D o X' + Dy o X

nomial.

to as th@linner or

by 153 bytes of

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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10.7.6 Outer code block destination

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 logatorY: 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 each outer-code block destined for the same track shall be assigned a hyteWwhakery | in the following
manner:

Outer code] block Byte markat (X : V)

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

2 0:1:0) (0:1:1) (0:1:2) (0:1:126) (0:1:427)

3 0:2:0) (0:2:1) (0:2:2) (0:2:126) (0:2:427)
153 0:152:0) (0:152:1) (0:152:2) (0:152:126)~  (0:152:127)
154 1:0:0) (1:0:1) (2:0:2) (1:0:126) (1:0:127)
155 1:1:0) (1:1:1) (0:0:2) (1:1:126) (1:1:127)
156 1:2:0) (1:2:2) (1:2:2) (1:2:126) (1:2:127)
306 1:152:0) (1:152:1) (1:152:2) (1:152:126)  (1:152:127)

Note - The|user data byte marked (0:0:0) is the first usep data byte recorded to tape.
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< 162 Bytes >
4 Byte 1 Byt -8 Bytes
NS: e 153 Bytes e £
|‘ ,l‘
7v S 012 Column numbers [X] 152 |153 160
1
y 2
n . .
c Source information data

[ Row numbers [Y] Inner 118 Rows

T2 Rows| | P Eee
a |D
t (C1)
t 117
e
r 118
n Outer ECC (C2) 10 Rows

\2 .
Syne ID Tnner ECC
pattern | Byte Source Informatiof]53 Bytes R Butes
4 Bytes Y y

.

Row identification (0 to 127)

Inner Code Block (162 Bytes)

SyincBlock (166 Bytes)
Figure 10 - Sync block

10.7.6.1 Sync block formation and.interleave
A sync plock comprises a sync-word of 4 bytes and an inner code block of 162 bytes.

Interleaving sync blocks.to)form a sector comprised of 256 sync blocks is accomplished by taking sync blocks alternately fi
from arfay 0, then from‘afray 1, then from array 0, etc.

The sodirce information bytes for each sync block have a byte markery] in the following order:

Sync bldck Byte markeiy : X : Y)
1 (0:0:0) (0:1:0) (0:2:0) (0:159:0) (0:160:0)
2 (1:0:0) (1:1:0) (1:2:0) (1:159:0) (1:160:0)
3 00T (0TT) 0:ZT) (0-I59°T) (0-160:1)
4 (1:0:2) (1:1:1) (1:2:1) (1:159:1) (1:160:1)
255 ©0:0:127)  (0:1:127)  (0:2127) ..  (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))

31


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

ISO/IEC 14417:1999(E)

©

ISO/IEC

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 tqg
NRZI(1) O
mappings
one-to-twad
be choser
with table

9-bit symipol. When this is true, the next DSV shall be calculated by adding the CDS/isted in table 1 i

previously
DSV shall

by using & 9-bit NRZL word whose NRZI(1) modulation results in a CDS of zero.)Table 1 in annex A

NRZI(1) W
table 2 in
correspon

11 H
111 g

The contd
content, fq

associatedl with the helical record are defined. Track-dimensions and locations are specified. Figure 11 shd

affect the d.c.free encoding of the randomized byte sequence, the channel coding system shall
SV, calculated from the NRZI(1) symbol codeword digital sum (CDS) for each of the allowabls
This mapping (see table 1 in annex A) includes both a one-to-one selection of "zero CDS" 9-bit
selection of "positive or negative CDS" 9-bit NRZL words. Positive CDS or negative CDS+9-bit N
from table 1 in annex A according to the NRZI(1) waveform's DSV and polarity obtained thus far
2 in annex A. The CDS listed in table 1 assumes a negative NRZI(1) waveform polarity at the e

obtained DSV. If the NRZI(1) waveform polarity at the end of the previous 9;bit' symbol is positi
be calculated by subtracting the listed CDS from the previous DSV. Each, ene-to-one selection

aveform polarity inversion indicator for conveniently selecting positive.or negative CDS 9-bit NR
annex A. AYesindicates that a polarity inversion across the next NRZI(1) 9- bit symbol will tak
ding 9-bit NRZL word is NRZI(1)-modulated.

ormation of a sector

verview

nt, format, and recording method of the data blocks forming the helical data records are defing
rmat, and recording method of the longitudinakcontrol record containing tracking information for t

actively maintain a
b 8-bit to 9- bit
NRZL words and a
RZL words shall
and in accordance
hd of the previous
N annex A to the
e, then the next
maintains the DSV
also contains an
7L words using

e place as the

ed. In addition, the
he scanning head
ws a block diagrar

of the progesses involved in the recorder. The helical track shall be comprised of formatted computer digital data.
Byte s¢rial > 8/9 NRZI
user ddta > Outer ECC | (Mix | Inner ECC Mux | Data >
» randomizer encoder
stream| x
Aux Tata
Preamble &
< | postamble
LD. gen Sync and —> Muk
< runup i
f Serial l
helical
== data D Hal
SCIVO Tapc < T ararrcr
information interface serial conv
v 7 Ctl trk
External —3»| Track ctr > 14 | Bi-®mark, sync 4f
preset & parity gen
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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

11.21

Details
accoun
beginni

Sector details

General

add

HA—O-SE

Figure 12 - Sector details

it

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

of the sector are shown in figure 12(a). All sectors shall contain a preamble, 256 sync blocks, and
forca\total of 382 842 coded bits in 42 538 symbols of 9-bits. A portion of the guard space, not s
Ng-of'the sector may contain extended run-up sequences of up to 90 symbols of 9-bits in length.

sequen

11.2.2

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

Preamble

arranged as follows:

- run-up

- sync pattern

Raat P2 £ Beta-O-bii-cavwahala
oSttt attt o Panr S O o opP— I ot Sy rioorSt

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

a postantible and «
hown in 12(a), at 1
Any extended run

All sectors shall commence with a preamble of 34 symbols of 9-bi
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a) ldentification - 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:

ISO/IEC

11.23 U

Details of
166 symb

- sync

- data field 162 symbols of 9-bits, shall comprise 1 byte of sync block identification followed by 153 byte

- 0 for track coincident with the 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;

b) auxiliary Data - 6 bytes of unspecified content;

ser data sync block

the sync block are shown in figure 12(c). All sectors shall contain 256,sync blocks. Each sync bl
bIs of 9-bits arranged as follows:

hattern 4 symbols of 9-bits, magnetization pattern as follows:
- LSB 111100110 000000001 101000111 111110010 MSB

source information, both protected by 8 bytes of inher error code, all of which are processed
defined below.

@) ldentification - 1 byte as follows:
LSB PPPPPPPP MSB
\Vhere:
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;
) source information - 153 bytes of row information derived
from the product.code arrays
C) error protection™ 8 bytes from encoding (a) and (b) above
with Reed-Solomon RS (162, 154) code;

bck shall comprise

of 9-bits arrang

11.2.4 PFostamble
Details of the postamble are shown in figure 12(d). All sectors shall terminate with a postamble of 8 symbols
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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11.3

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;

Recording method

ISO/IEC 14417:1999(E)

The method of recording shall be the "non-return to zero, change on ones" (NRZI(1)), which utilizes a serial bit strea

modul
to the

11.31

ed with an 8/9 run length limited (RLL) group code. For recording, a flux transition representing
ginning of a bit cell. It shall be recorded to tape at a density of 2 252 ftpmm max.

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

The DYV at the beginning of each track is defined as zero and is not changed by an even number of run

non-ze
the ent

patterns

11.3.2

For the
of cell 1
during
magne

114
1141

The req
compor
measur
4 times

11.4.2

If a prg
amplitu

11.4.3

Using §
chosen
current
occurs,

11.5

11.5.1
The mdg

0 contribution to the DSV by each 36-bit sync pattern, however, shall be included in'the calculatio
y for table 2 in annex A. Table 3 in annex A summarizes the change in DSV.-effected by prear

Magnetization

preamble run-up, sync patterns, and data fields, during the time interval-of a recorded "+" level of
lux shall be such that the north pole of the magnetic domain shallpoint in the direction of hea

Ilhe time interval of a recorded "-" level of NRZI(1), the polarity<of cell flux shall be such that thd

¢ domain shall point in the direction of head motion.

Record optimization

Second harmonic distortion

orded magnetization as measured by the playback signal amplitude on tape shall have a secg
ent which is at least 26 dB below the total sighal;amplitude correcting for equalization effects (equ
ement). This distortion level shall be verified by making measurements on recorded wavelengths &
8 times and 16 times the bit length.

Residual signal level

viously recorded tape at 170 ftpmm is over-recorded with 2 252 ftpmm signal or erased, the
He shall be suppressed by at Jeast'26 dB relative to the original 170 ftpmm playback amplitude.

Record level optimization

ither a previously recorded or erased tape and a record waveform with rise time and other wavg
to meet the second frarmonic distortion, non-linear intersymbol interference, and residual signal le
shall be chosen.teomaximize the playback amplitude of a signal component recorded at 2 252 ft
then the recard current shall be set at the lowest level which produces the maximum playback am

Helical sracks

Track-geometry
asurement edge of the tape for dimensions specified in this standard shall be the equivalent refe

NE shall be move

up 9-bit symbols.
n of the DSV used
hble run-up and s\

NRZI(1)ityhe polar
0 motion. Similarly
south pole of the

nd harmonic disto
ivalent fled equaliz
\pproximately eque

170 ftpmm playba

2 shape characteri
\vel critenid, the rec
bmm. If no clear p
litude.

ence edge as sho

figure 1

4.

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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) Annotation track 2 )
o0 © i ;
VO N
0\( M g s
we?
Preamble runup , Direction of he
tape motion Ly
17 Z 10
Data area
reference line
AT \|/ v
“ / Control track \i/ v
11
\9 ¢ Annotation track 1 V vl YV
Data grea J Reference edge Y ﬁ ﬁ ﬁ ﬁ ﬁ (Magnetic coating
Referg¢nce point Iy Lz Ly L{l)"  side shown)

115110

All dimens
edge shal

This consl:aint may be a physical deformation or an equivalent mathematical transformation.

The data

As shown
of the trac
edge.

All tape eq

11.5.2 H
The distar

The distar]

The helicd

Figure 13 - Location and dimensions of recorded tracks

imensions

ions in the figures 13 and 15 shall be measured from an\equivalent reference edge. The equiv
be defined as a line through three points on the edge ofitape. These points shall be separated by

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

rea center line shown in figure 14 shall be a theoretical line parallel to the equivalent reference ed
I, =8,9 mm + 0,1 mm above the center point of the equivalent reference edge.

in figure 14, the center point of the eduivalent reference edge shall be chosen along the tape sug

k for zone 1 intersects the data-aréajcenterline along a perpendicular from the center point of the

ge measurements shall be based on an average over a tape edge length of 20 mm + 1 mm.

elical recorded track geometry
ce of the data area lower edge from the Reference edge of the tape shall be
I3 = 1,8 mm-nominal.

ce from the lower to the upper data area edge shall be
|, =-16,00 mm nominal.

| track pitech as measured from one centreline to the centreline of an adjacent track shall be

Is = 0,045 mm nominal.

hlent tape referenc

ge and

h that ¢he centerlir
bquisadent refer

The helica

I'TraCK Widthn Shiall 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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11.5.2.2 Azimuth angle, helical tracks

ISO/IEC 14417:1999(E)

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 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

11.5.2.3 Relative 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 frack.

The dis|

The Nd
track cq

The Se
point a

fance from the Reference edge to the Data area reference line shall be
l11 =1,8075 mm nominal

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

Ctor recording tolerance shall be the distance between the Data area reference, point and the Nom
d shall be

lg=0,0 mm £ 0,1 mm

The spatial relationship between the helical tracks and Control record is shown'in figures 13 and 15.

The Co
Control
The Co

The dis|

For evsg
n-127 t
figure 1

htrol track sync tolerance shall be the distance the Nominal data area reference point on every fou
timing reference point.
htrol track sync tolerance shall be

lg=0,0 mm £ 0,1 mm
fance between Data area reference point and the Poirit'of annotation records shall be
lig=118,7 mm = 0,3 mm

ry recorded helical track set (trackrgethere shall’exist continuous control track information extend
b n+63, with the TSID for track set located, relative to the corresponding Data area reference
5.

Iy ——
5 places /

Data area

ntersecting the he

inal data area refe

rth helida track to |

ing at least from
point as shown in

centerline

Reference edge

Tape edge 0 12 places

l] ll

A

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 zolj€S are established 10 contain rack angle errors, ack stralgniness errors, and track pitch errors.

l]S

1
Annotation track 2 ()

Start of track Start of track
setn set n+1

Data areca
reference

point

g ape motion

~ Data area reference line

Annotation gaps location
%
©
2
\
\
\

_______________ . — )
n n+62 n+63 Control track (
11
\L Annotation track 1 \l
>,

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 Qvetview

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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11.6.1.3

The co
tracks ||
be iden
used to
the 4-b

11.6.1.

Control Control
timing > 64T étiming
reference > reference
edge edge
Recording
waveform
sl s]s{s|lol 1] o] contoltrack | 1] 0] of of of i{s]s[s]s]
LS Sj arty
Sync word ]? iv[ \Home track QT | e Sync word; |
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 0f4 helical tracks

Control\track sync word
Figure 16\.-.Recorded control track waveform timing

P Control record content
ntrol record uniquely identifies each set of four consecutive helical tracks with a 23-bit track set

ID. The four helic:

vith TSID equal to or larger than 128 shall be the first helical tracks recorded on tape. Every four siibsequbatltracks s

tified by a TSID thatiS’lone higher than the previous track set ID. In addition, there is a 4-bit home
identify the heads of a scanner that were recording the four helical tracks. If the home track ID fe
t field is set to-ZERO (see figure 16)

B Controlrack sync word

edges ¢f the control track sync words provide the control timing reference points or edges, which shall b

The CO{troI record content shall be set between two control track sync words as shown in figure 16. The

distance “‘equivalent to four helical tracks. They shall be aligned with the Nominal data area refereng

track IDiddat may
ature isheot used,

Centre points or ce
b separated by a

e 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
11.6.2.2.2
The peak-

11.6.2.3 R

A signal V
pattern on
During thq
the directi

1163 L

The longit
shown in f

The distar]

The distar]

The distar]

The distar]

The distar]

The distar]

11.6.3.1 A
The azimy

ISO/IEC

£ L0 WO/ at a recordet- wavetengtT of 250
Saturate method

to-peak recording current shall maximize the playback signal at a recorded wavelength.ef 10
olarity
vhich traverses from a negative level to a positive level with respect to system ground shall re

south-north polarity portions, the magnetization shall be such that the south*pole of the magnet
bn of tape travel.

pngitudinal track geometry

Ldinal track information shall be placed on tape toward BOT relative to the Data area reference pd
gure 15.

ce from the Reference edge to the lower edge of the Annatation track 1 shall be
l15=0,2 mm = 0,1 mm.

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

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

ce from the Reference edge to the upper edge of the Control track shall be
l15=1,50 mm % 0,05 mm:

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

ce from the Reference edge to the upper edge of the Annotation track 2 shall be

l17=18/8%m = 0,2 mm.

sult in a magnetic

the tape with a polarity sequence of south-north-north-south, when recorded’in-the forward directon of tape motion.

c domain points in

int atlagdistance

Os shall be

40

zimuth angle, longitudinal tracks
th of flux transitions on Annotation track 1, Control track, and Annotation track 2 longitudinal recor
o3 =0°0"+£5".
Physical begmning Physical end
of tape of tape
(PBOT) Logical beginning Logical end (PEOT)
of tape (LBOT) of tape (LEOT)
A\ ¢
Recording Recording
arca area

NN\

Figure 17 - Recording area
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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.

Th d + o frona th LEOT otk DEAOT ckhall 1
e disgaheetromtett=oTtotheT=oT—Snarne

I =15 m min.
The arda between 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 | Magnetic tape layout
The first recorded area from LBOT on the magnetic tape shall be the volume set information table (VSIT),

A positjon tolerance band shall follow the VSIT area. This band is used to accommodate the positio
updating the VSIT.

The firgt directory information table (DIT) shall follow the first position tolerarice *band.

A second position tolerance band shall follow after the DIT and shall b€ used to accommodate the posit
updating the DIT.

The arga after the second position tolerance band and before near EOT (NEOT) shall be defined as rg
area may contain additional DIT's for subsequent volumes.

The arga between NEOT and LEOT shall be defined as virfyal'end of volume (VEOV) area.

reference figure 1¢

ning tolerance wh

oning tolerance wi

corded data area.

Any negessary processing which requires recording data.an the magnetic tape shall be terminated within this area.

11.7.3 | Footprint on the magnetic tape

The track format shall consist of the helical data.tracks and three longitudinal tracks as shown in figur
track 1 pnd the annotation track 2 are defined as-the user's area, and shall not be used for recording data
with thi$ format.

e 15. The annotat
for intpod®nge pu

41


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

ISO/IEC 14417:1999(E)

PBOT

by
112131(1) Ep area ——> 7/// A
VSIT >

Position Tolerance >

NN

Run up area >

N\
it

DIT >
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Position Tolerance >

Run up area >

NN\
a,

Data area
of
Volume 1

Position Tolerance >

N

Runuparea —>

NN
0000

DIT >

Position Tolerance —>

NN

Runup area ——>

NN
Yottt

-

-~

I

%

Data arca
of
Volume N

1

NEOT
Implementation -
dependent

Virtual end
of volume
area

LEOT

bZ

PEOT

Figure 18 - Magnetic tape layout
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Position tolerance band

PBOT LBOT bs bs
[ Annotation track 2
1177777777 7777) A/ 77 17717777///77(777 /11777777
117777/ 77777777/77¢7 17717777///77/ /7 /117777777
/11717/17777717/777 11117717///77/7/ /1171777,
117777/ 17777777/7777 17777777///77/777 /11777777
111777/ 77777777/7777 11717777///77/777 /1171777,
117777/71777777/7777 1171777 7/777/7777 /1777777
[ 7\ VN Control track
[ Annetation track 1 |
AN < D> < < < N
A N[~ S TN W -
by ‘ ‘ User data for volume
Run up area Margin area  Run up area Margin area Runup-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 layput of the VSIT shall include the following

The rur

the run up area for auto tracking capability starting at LBOT and shall be a distance of
l,=25mx0,1m

the margin area for write retryssequences and shall be a distance of
l,3=2,5m+0,1m

a position tolerance band to accommodate update positioning and shall be a distance of

l,5=0,54120,1 m

up area shalldbe for recording the required 127 TSIDs prior to the first track set of the VSIT.

43


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

ISO/IEC 14417:1999(E) © ISO/IEC

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
/17777, 11777777/ 77Y/ /1771777
/1777 /1177177777777 /1171777
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 Uayout 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
File information table (FIT) mM(m=number of track sets for FIT)
User Information Tables (UIT) n4n = number of track sets for UIT)
| .Update informationtable (Ut 4

The length of the DIT shall*be

lo6= 1450"m min

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

Note - With - dion-filas ay 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

ISO/IEC 14417:1999(E)

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.2andC3

Further
follows.

Overwr
Then, t
data fie

When t
rewritte|

only if a TM track set is preceded by a DM track set, a resume operation or file extension-n

te the existing TM and following track sets with data to be added, leaving the DM track,Set preced
ne extended file shall be terminated by a DM, TM and EOD track sets. Logical TSID and append

d shall be set the same as previous cases.

ne append operation is carried out under the condition that write retries took place over TM, it is

h TM. Refer to table C.2

Data to be recorded onto tape

1 213 4

5 6

10

11

12

Data on magnetic tape

1 2 3

4

10

Track set

including C2 error

Makximum delay

Retried records

16 track sets

kigure 21 - Example of write retry sequence

hay be performed

ng the TM track se
ointer in the subcc

performed to the I:
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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.

ISO/IEC

For the purpose of the Standard light transmittance is defined by convention as the relationship between the reading obtaine

from t

he measuring equipment with the test piece inserted and the reading when no test piece is present. The transmittan

value
for thq
two ra

A.2 Desq
The e

A.2.1 Ra
A tung

A light

A.2.2 Ra
A flat

A.2.3 Me

The m
100 %

The su
The tes

A2.4 Op

The op
mask.

s expressed as the percentage ratio of the two readings. The requirement of a value less than 5o
two radiation sources specified in A.2.1. The requirement of a value greater than 60 % for leader
diation sources specified in A.2.1.

ription of the measuring equipment
uipment shall comprise:

the radiation sources,
the radiation receiver,
the measuring mask,
the optical path,

the measuring circuitry.

diation sources
sten lamp operating at a color temperatu2060 °K + 200°K;

emitting diode having a peak output at 900 nm +50 nm.

diation receiver
bilicon diode shall be used. It shall operate-in the short-circuit mode.

asuring mask

pasuring mask shall have a-thickness of 2 mm and a circular aperture of diasoeterthat the area
of the active area of the phote diode.

rface of the mask shall be'mat black.

t piece shall be held.firmly against the mask to cover the aperture and to ensure that no ambient li

tical path
tical pathsshall be perpendicular to the mask. The didtainom the emitting surface of the radiation g

for tape shall be n
shall be met for the

is 80 % to

ght leaks past.

ource to the

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

the opt
A.2.5 Fini

ical axis.

sh

The whole assembly shall be enclosed in a mat black case.
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A.2.6 Measuring circuitry

The
E

R
LED
TL
Di

components of the measuring circuitry are:
: regulated power supply with a variable output voltage
: current-limiting resister
: light-emitting diode
: tungsten lamp

- silicaon phnfn diode

ISO/IEC 14417:1999(E)

A

Rro,
S

Vv

The
Di i
Vo=
The
Rro 4
The

A3 M
Se
With

Mou

—

Mou
a lig

Rep

: operational amplifier
Riq : feedback resisters
: gain switch
: voltmeter
forward current of the LED, and consequently its radiation power, can be varied-by means of the p
operating in the short circuit mode.
I X Rs wherel is the short-circuit current of Di.

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

ind R; shall be low temperature-drift resisters with an accuracy;'of 1 %.

following ratio applies:

Ry to Ry = (1,10 20

pasuring method

Ewitch S to position 0.

no test piece mounted, vary the supply voltage of E until voltmeter V reads full scale 100 %.
ht a test piece of leader on the mask. Gréater than 60 % of full scale deflection is required.

ht a test piece of magnetic tape on.the mask. Set switch S to position 1. Full deflection of the volt
Nt transmittance of 5 %.

bat the test method twice for each test piece, once with LED and once with tungsten lamp.

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

ower supply E.

meter now represe

.................. }\ v
_7/7‘ h_ .......... 20 — -/%—-L.-Optical

LEDI | / | Axis

|
................... — \

< L > Mask

Figure A.1 - Optical arrangement
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™
LA 4~
v

Di

S
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Figure A.2 - Measuring circuitry
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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
andomized 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 X 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
6 010000101 +2 Yes 000101111 -2 Yes
7 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
12 010101000 +2 Yes 001010111 -2 Yes
13 010110011 +2 Yes 001011101 -2 Yes
14 010110110 +2 Yes 001100100 -2 Yes
15 010111100 +2 Yes 001101011 -2 Yes
16 011010000 +2 Yes 001101110 -2 Yes
17 011100011 +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
21 100001001 +2 Yes 010100010 -2 Yes
22 100010010 +2 Yes 010100111 -2 Yes
23 100010111 +2 Yes 010101101 -2 Yes
24 100041101 2 ¥es 040111001 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 110010104, -2 Yes
45 110111000 +2 Yes 110011010 -2 Yes
46 111000101 +2 Yes 110011111 -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 +2 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 000200110 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 001001010 0 Yes 001001010 0 Yes
83 001001111 Q Yas. 001001114 0 \/es
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

50



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

© ISO/IEC ISO/IEC 14417:1999(E)

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
77 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
82 011010011 0 Yes 011010014 0 Yes
83 011010110 0 Yes 011010110 0 Yes
84 011011100 0 Yes 011011100 0 Yes
85 011100101 0 Yes 011100101 0 Yes
86 011101010 0 Yes 011101010 0 Yes
87 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
92 100100010 0 Yes 100100010 0 Yes
93 100100111 0 Yes 100100111 0 Yes
94 100101101 0 Yes 100101101 0 Yes
95 100111001 0 Yes 100111001 0 Yes
96 101000100 0 Yes 101000100 0 Yes
97 101001011 0 Yes 101001011 0 Yes
98 101001110 0 Yes 101001110 0 Yes
99 101010101 0 Yes 101010101 0 Yes
100 101011010 0 Yes 101011010 0 Yes
101 101011111 0 Yes 101011111 0 Yes
102 1011010041 Q Yas 1011010041 Q 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 Q 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 111101110 0 Yes
123 111110101 0 Yes 111110101 0 Yes
124 111111010 0 Yes 1¥1111010 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 010010101 +1 No 010100101 -1 No
136 010021010 +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
4+ 0+1+646664+ +t Ne 0+1+661+664+ + (o]
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
155 100111110 +1 No 101001010 -1 No
156 101001001 +1 No 101001111 -1 No
157 101010010 +1 No 101010100 - No
158 101010111 +1 No 101011011 -1 No
159 101011101 +1 No 101011110 -1 No
160 101100100 +1 No 101110014 -1 No
161 101101011 +1 No 101110130 -1 No
162 101101110 +1 No 101121100 -1 No
163 101110101 +1 No 110001001 -1 No
164 101111010 +1 No 110010010 -1 No
165 101111111 +1 No 110010111 -1 No
166 110010001 +1 No 110011101 -1 No
167 110100010 +1 No 110100100 -1 No
168 110100111 +1 No 110101011 -1 No
169 110101101 +1 No 110101110 -1 No
170 110111001 +1 No 110110101 -1 No
171 111000100 +1 No 110111010 -1 No
172 111001011 +1 No 110111111 -1 No
173 111001110 +1 No 111010011 -1 No
174 111010101 +1 No 111010110 -1 No
175 111011010 +1 No 111011100 -1 No
176 1711011111 +1 No 111100101 -1 No
177 111101001 +1 No 111101010 -1 No
178 111110010 +1 No 111101111 -1 No
179 111110111 +1 No 111110100 -1 No
180 1111111041 +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
P00 101100010 +3 No 110001114, -3 No
P01 101100111 +3 No 110010200 -3 No
P02 101101101 +3 No 110011011 -3 No
P03 101111001 +3 No 110011110 -3 No
P04 110100001 +3 No 110110011 -3 No
P05 111000010 +3 No 110110110 -3 No
206 111000111 +3 NO 110111100 -3 No
P07 111001101 +3 No 111100011 -3 No
P08 111011001 +3 No 111100110 -3 No
209 111110001 +3 No 111101100 -3 No
010 010000011 +4 Yes 001100101 -3 No
P11 010000110 +4 Yes 001101010 -3 No
P12 010001100 +4 Yes 001101111 -3 No
P13 010011000 +4 Yes 000101001 -4 Yes
D14 010116000 +4 Yes 000110010 -4 Yes
P15 100000101 +4 Yes 000110111 -4 Yes
016 100001010 +4 Yes 000111101 -4 Yes
P17 100001111 +4 Yes 001010001 -4 Yes
P18 100010100 +4 Yes 001100010 -4 Yes
219 100011011 +4 Yas. 001100111 Vil 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 001100014 -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
251 100110000 +6 Yes 000110110 -5 No
252 101100000 +6 Yes 000111100 -5 No
253 111000000 +6 Yes 011001100 -5 No
254 100000001 +7 Yes 001111000 -5 No
255 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
syrc
(36 hits)
Block pync + X - X+1
(36 bits) - X - X
Postamble + X + X
syrc
(36 bits) - X + X\ T
Table 4 - Inner error coding examples (hexadecimal\aotation)
Byte ID io Disz  Disi Diso  Daag Dy Do K7 Ke Ks Ka Ks Kz Ki Ko
Pattern 1 (00) (00) (00)  (00)  (0O) (00) (01) «(FF (0B) (1) (36) (EF) (AD) (¢8) (18)
Pattern 3 (00) (©01) (02) (03) (04) 98) (99)@ (A1) (93) (200 (86) (F9) (5B) (E7) (DO)
Pattern 3 (CC) (Cc) (cc) (cc) (co) (CC) (CE) (249 @B) (05 (220 (ED) (700 (PC) (D9)
Timing First processed Last to tgpe
Table 5 - Outer error,eoding examples (hexadecimal notation)
Byte ID Dii7  Die  Dus  Diua Dy Do Ko Ks K7 Ks Ks Ka Ks Kz Ki Ko
Pattern1 | (00) (00) (00)  (0O) (00) (01) (D8) (C2) (9F) (6F) (C7) (BE) (BF) (71) |©D) (C1)
Pattern2 | (00) (01) (02) (03) (74) (75) (6B) (78) (59) (23) (8A) (14) (AA) (DD) (EF) (5E)
Pattern 3 | (CC) (CC) (CC) ~(Ge) (CC) (CC) (33) (32) (4A) (DD) (AE) (EB) (E7) (AF) (24) (BF)
Timing First processed Last progessed
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Annex C
(normative)
Append file and file termination
C1 Introduction

ISO/IEC 14417:1999(E)

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.

Cl1
The

The)

Cl1l2
Pos

C.2
Dur|
mul

A

file

The)
C.3

Tal

Tal]

Tal]

Ne
Fig

Set to ONE: Only if the associated track set is the first track set of those appended as a single sessian; pos
also is the track set next to the DM track set right after a TM track set.

Otherwise set to ZERO.
logical TSID becomes a 31 bit long binary number in the range 00 - - 00 to 7F - - FF.

Positive track offset

Read out
ng playback, the combination of two pieces of information provides a méans to detect loss of file(s) and/or fg
iple short sessions of append file were executed and in cases where writg re-tries have taken place.

onotonic discontinuity of the logical TSID may mean that there is less\of data, the intentional positive offset ofr}
pointer indicate that it is a legal operation.

attached tables and figures explain the cases as examples.

Attached tables and figures

le C.1: Example of write re-try
For simplicity, all four tracks of a track set are assumed to be the same category of data. Resolution down to g
The delay of re-tried records is assumed to befive track sets.

le C.2: Example of append file
For simplicity, all four tracks of a track set are assumed to be the same category of data. Resolution down to
The delay of re-tried records is assumed to be five track sets.

le C.3: Example of subcodedata field
Details of more general Case. Resolution down to a track.

t four figures show vjsual (conceptual) explanations of how logical TSID changes under different con

iIre C.1: Normal TSI sequence

Figlire C.2: Write(re-try TSID sequence

Fig
Fig

ire C 3: Append file over write re-tried area without track set ID offset
ire C4: Append file with track set ID offset

C4

heset:as f

Siblyilematiple

itive offset, of 32 (20) shall be added to subsequent logical TSIDs. The first appendedtrack-set shall have the ppipéerdstiieto

uttyefilefdere

kP ttROpppend

track set.

h track set.

Hitions.

Terfmination 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
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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
track set
ID
Figure C.1 - Normal track set ID sequence
Tape Old Tape
Old file Mark file Mark Old file
7 V,
S n / n+1 n // n+1 (
A / / )
( Write re-try )
Same data ——_|
Logical Error J \
track set
ID
/
Figure C.2 - Write retry track set ID sequence

61


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

ISO/IEC 14417:1999(E)

62

© ISO/IEC

Tape Old Tape
Old file Mark file Mark New file
Y/ Y/
7/ RN/
A / Z
( Write re-try )
Append
T coical = Old data (garbage)
=osTeat TITOT
track set New data
1D
Figure C.3 - Appending file over re-tried area without track set ID offsét
Old file Tape Old Tape New Tape New
Mark file Mark file (1) Mark file (2)
n n+l n n+} N-+2
/ /. /)
A ( Write re-‘rrv)
Append 1 Append 2
Error
Logical
track set Pt
.t Offset
D Old-data (Garbage)

Offset

(easy to identify garbage)

Figure C.4 - Append file with track set ID offset
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