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Foreword

ISO/IEC 22051:2002(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established by the respective organization to deal with
particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work. In the
field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International

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

The main tas
the joint tech
approval by ¢

Attention is d
ISO and IEC

ISO/IEC 220
Technical Co

Annexes A t(

k of the joint technical committee is to prepare International Standards. Draft International Stang
nical committee are circulated to national bodies for voting. Publication as an Internatienal S
t least 75 % of the national bodies casting a vote.

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

b1 was prepared by ECMA (as ECMA-320) and was adopted, under a_special “fast-track proc
immittee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodies

F form a normative part of this International Standard. Annexes G to K are for information only.

ards adopted by
tandard requires

of patent rights.

edure”, by Joint
fISO and IEC.
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INTERNATIONAL STANDARD

ISO/IEC 22051:2002(E)

Information technology — Data interchange on 12,7 mm, 448-track
magnetic tape cartridges — SDLT1 format

1

Section 1 - General

Scope

This International Standard specifies the physical and magnetic characteristics of a 12,7 mm wide, 448-track magnetic tape
cartridge, to enable physical interchangeability of such cartridges between drives. It also specifies the quality of the recorded
signals, a format - called Super Digital Linear Tape 1 (SDLT 1) - and a recording method, thereby allowing data interchange
between drives. Together with a labelling standard, for instance ISO 1001 for Magnetic Tape Labelling, it allows full data

interchange Y

2 Cor
2.1 Mag

A magnetic t
this Internati

2.2

A system gef
the recording

In addition, al

whether

the regis
23 Rec

A system reg
able to handl

In addition, aj

whether
de-comp

the regis

3

The followin
International
apply. Howe
applying the
normative doj

ISO 1001:19

Generating systems

Nonmative references

y means of such magnetic tape cartridges.

formance

netic tape cartridges

hpe cartridge shall be in conformance with this International Standard if it satisfies all mandatory]
nal Standard. The tape requirements shall be satisfied throughout the extent of the tape.

lerating a magnetic tape cartridge for interchange shall be in conforniance with this Internationg
5 that it makes on a tape according to 2.1 meet the mandatory requirements of this International St

claim of conformance shall state

br not one, or more registered algorithm(s) are implemented within the system,
ered identification number(s) of the implemented compression algorithm(s).
piving systems

civing a magnetic tape cartridge for interchange ‘shall be in conformance with this International
b any recording made on a tape according to2.1.

claim of conformance shall state

pr not one, or more de-compression algorithm(s) are implemented within the system, and are ablg
ress data prior to making such.data available to the host,

ered identification number(s).0f the implemented compression algorithm(s).

o normative documents contain provisions which, through reference in this text, constitute pi
Standard. Forudated references, subsequent amendments to, or revisions of, any of these pub

most recent’editions of the normative documents indicated below. For undated references, the latq

requirements of

1 Standard if all
andard.

Standard if it is

to be applied to

ovisions of this
lications do not

er, parties\to agreements based on this International Standard are encouraged to investigate the possibility of

bst edition of the

cuméntyreferred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

onInformation processing — File structure and labelling of magnetic tapes for information inter

hange

ISO 1302:2002, Geometrical Product Specifications (GPS) — Indication of surface texture in technical product documentation

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

data

4

Terms and definitions

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

4.1

back surface

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

4.2

Beginning-Of-Tape marker (BOT)

A hole punched on the centreline of the tape towards the end nearest to the leader.

© ISO/IEC 200!
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4.3 block

:2002(E)

A set of contiguous bytes recorded on a physical track and considered as a unit.

44  byte

An ordered set of bits acted upon as a unit.

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

4.5

cartridge

A case containing a single supply reel of 12,7 mm wide magnetic tape with a leader attached at the outer end.

4.6 Cyclic

Redundancy Check (CRC) character

A 64-bit character, generated by a mathematical computation, used for error detection.

4.7

A mathematical

4.8 End-Q
A hole punched

4.9 Entity
A group of twer
4.10
A mathematical
4.11
A group of Enti
4.12
The number of |
4.13
The point that e
4.14
The distance on
4.15
A group of eigh

4.16

A tape that accd
equipment.

4.17 Maste
A tape selected

Error-

Error-

Envelg

Enveld

flux tr

flux tr

logical

magne

NOTE - The Mas

pnsition position

pnsition spacing

Detecting Code (EDC)

computation yielding check bytes used for error detection.

f-Tape marker (EOT)
on the centreline of the tape towards the end farthest from the leader.

ty blocks treated as a logical unit.
Correcting Code (ECC)
computation yielding check bytes used for the correction of errors détécted by the CRC and the E
pe

ies.

pe size

Entities in an Envelope.

khibits the maximum free-space flux densitynormal to the tape surface.

the magnetic tape between successive flux transitions.
track

physical tracks that are written or read simultaneously.
tic tape

pts and retains mmagnetic signals intended for input, output, and storage purposes on computers

- Standard Reference Tape

hs the standard for Reference Field, signal amplitude, resolution, and overwrite characteristics.

erStandard Reference Tape has been established by the Quantum Corporation.

DC.

nd associated

4.18 object

A Record or a page of type Tape Mark.

4.19 page

A logical division of a block.

4.20

recording density

The number of recorded flux transitions per unit length of track.

4.21

physical track

A longitudinal area on the tape along which a series of magnetic signals can be recorded.

© ISO/IEC 2002 — All

rights reserved
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4.22 Rec
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ord

User data processed as described in Clause 12.

4.23

Reference Edge

The bottom edge of the tape when viewing the magnetic coating of the tape with the BOT to the left and the EOT to the right

of the observ

4.24

Cr.

Reference Field

The Typical Field of the Master Standard Reference Tape.

4.25

Secondary Standard Reference Tape

A tape the characteristics of which are known and stated in relation to those of the Master Standard Reference Tape.

NOTE - Seco

ndary Standard Reference Tapes can be ordered under Reference "SSRT/SDIT1" from Quantnm Corpq

ration, 333 South

Street, Shrews!

In principle, th

this Internatio:
account the de

4.26
The Average

at 2 700 ftpm

4.27

The current t

4.28

The current t

429 Typ
In the plot o

Average Sigr]

Standard Reference Amplitude (SRA)

Stanpdard Reference Current

Test

bury, Mass. 01545-4195, USA. It is intended that these be used for calibrating tertiary reference tapes forcou

ese Secondary Standard Reference Tapes will be available for a period of 10 years from the publication-of
hal Standard. However, by agreement between ECMA and Quantum Corporation, this period may/be ch:
mand for such Secondary Standard Reference Tapes.

Signal Amplitude from the Master Standard Reference Tape when it is recorded*with the Test R4
m.

hat produces the Reference Field.

Recording Current

nat is 1,1 times the Standard Reference Current.

ical Field

[ the Average Signal Amplitude against the recording field at 2 700 ftpmm, the minimum fiel
al Amplitude equal to 95 % of the maximum Average Signal Amplitude.

tine calibration.

he first version of
Inged to take into

cording Current

[l that causes an

5 Conventions and notations

5.1 Reppresentation of numbers

The following conventions and notations applytin this International Standard, unless otherwise stated.

— A measyred value is rounded off to the least significant digit of the corresponding specified value. [t implies that a
specified value of 1,26 with a positive tolerance +0,01, and a negative tolerance -0,02 allows a range of measured values
from 1,2B5 to 1,275.

— Ineach Qlock and in each field the bytes shall be arranged with Byte 1, the least significant, first. Within epch byte the bits
shall be prranged with.Bit*1, the least significant, first and Bit 8, the most significant bit, last. This ordpr applies to the
data, and to the inpuf and output of the error-detecting and error-correcting codes, and to the cyclic redundaincy characters.

— Letters apd digits-in parentheses represent numbers in hexadecimal notation.

—  The settipnglof bits is denoted by ZERO or ONE.

—  Numbers in binary notation and bit patterns are represented by strings of digits 0 and 1 shown with the most significant bit
to the left.

5.2 Dimensions

The dimensions in figures 1 to 3 are nominal dimensions. Unless otherwise stated, all dimensions in the other figures are in
millimetres with a tolerance of + 50 mm.

5.3

Names

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

5.4
BOT

© ISO/IEC 200!
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CAF
CF1
CF2
CRC
CTl1
CT2
FAF1
FAF2
ECC
EDC
EOD
EOT
EOTR

:2002(E)

Coarse Alignment Field
Control Field 1

Control Field 2

Cyclic Redundancy Check (character)
Calibration Track 1
Calibration Track 2
Fine Alignment Field 1
Fine Alignment Field 2
Error-Correcting Code
Error-Detecting Code
End of Data

End of Tape

End of Track

SRA

6

Unless otherwis
those within the

6.1

Unless otherwis
Standard shall b|

Envir

Cartri

relative hun
conditionin

6.2
Cartridges used

Cartri

relative hun
wet bulb ter

NOTE - Localisg

If during storag
conditioned bef{
operating envird
6.3 Cartri
Cartridges shall

relative hun
wet bulb ter

The stray magn
cartridge.

dge and tape testing environment

temperaturg:

fdge operating environment

temperaturg:

fdge storage environment

temperaturg:

Qo 1 Pk = ) A 1 1
L ldlltddltd NCICITIICC ATIIPITIUUC

pnment and safety

e stated, the conditions specified below refer to the ambient conditions in the test or computer ro
tape drive.

e stated, tests and measurements made on the cartridge and tape to check therequirements of this

e carried out under the following conditions:
23°C+2°C

hidity: 40 % to 60 %

b before testing: 24 h min.

for data interchange shall be capable of operating underthe following conditions:

10 °C to 40 °C
hidity: 20 % to 80 %
mperature: 26 °C max.

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

e and/or transportation a cartridge~has been exposed to conditions outside the above value
re use by exposure to the operating environment for a time equal to, or greater than, the time aj
nment up to a maximum of(24'h. There shall be no deposit of moisture on or in the cartridge.

be stored under the following conditions:

16 °Cto 32 °C
hidity: 20 % to 80 %
mperature: 26 °C max.

m and not to

International

5, it shall be
way from the

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

6.4 Safety

The cartridge and its components shall satisfy the requirements of IEC 60950 when used in the intended manner or in any
foreseeable use in an information processing system.

6.5

Flammability

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

6.6

Transportation

This International Standard does not specify parameters for the environment in which cartridges should be transported. Annex

G gives some re

commendations for transportation.

© ISO/IEC 2002 — All

rights reserved
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Section 2 - Requirements for the unrecorded tape

The measurements specified in Section 2 shall be performed on an unrecorded tape with servo marks

(See 7.20) on the back surface.

7 Mechanical and electrical requirements
7.1 Material

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

7.2 Tape length

The length OW
7.3 Tapf width

The width oflthe tape shall be 12,649 mm + 0,010 mm.
The width shill be measured across the tape from edge to edge when the tape is under a tension ef.less than 0,28 N.
7.4 Tappe thickness

The total thickness of the magnetic tape at any point shall be between 8,20 pm and 9,30,11m.

7.5 Disdontinuity

There shall pe no discontinuities in the tape between the BOT and EOT ssich as those produced by fape splicing or
perforations.

7.6 Longitudinal curvature

The longitudjnal curvature is measured as the departure of the Reference Edge of the tape from a straight line along the
longitudinal dlimension of the tape in the plane of the tape surface,

7.6.1 Requirements

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

7.6.2 Prodedure

i. Measurelat a tension of 1,39 N £ 0,28 N in,a test fixture equipped with two guides spaced at 229 mm.
il. Spring-lgad the two guides to position th€ Reference Edge of the tape against two edge control surfaces.
iii. Measure|the maximum deviation of the Reference Edge of the tape from the line drawn between the two c¢ntrol surfaces.

7.7 Outtof-Plane distortions

All visual evldence of out-of-plane)distortion shall be removed when the tape is subjected to a uniform tensiopn of 0,6 N. Out-
of-plane distqrtions are local deformations which cause portions of the tape to deviate from the plane of the sufface of the tape.
Out-of-plane|distortions aresmost readily observed when the tape is lying on a flat surface under no tension.

7.8 Cupping
The departur¢ acress'the width of the tape from a flat surface shall not exceed 2,54 mm.

Procedure

i. Cuta 1,0 m= 0,1 mlength of tape. Condition it for a minimum of 3 h in the test environment by hanging it so that both
surfaces are freely exposed to the test environment.

ii. From the centre portion of the conditioned tape cut a test piece of approximately 25 mm length. Stand the test piece on its
end in a cylinder that is at least 25 mm high with an inside diameter of 13,0 mm + 0,2 mm.

iii. With the cylinder standing on an optical comparator measure the cupping by aligning the edges of the test piece to the
reticle and determining the distance from the aligned edges to the corresponding surface of the test piece at its centre.

© ISO/IEC 2002 — All rights reserved 5
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7.9 Roughness of the coating surfaces

7.9.1 Roughness of the back coating surface

The back coating surface shall have an arithmetic average roughness R,y between 0,003 um and 0,027 pm (ISO 1302:N 2).

This measurement shall be made using a contacting stylus of radius 12,5 pm with a 20 mg load, and a 254 pm cut-off range.

7.9.2  Roughness of the magnetic coating surface

The magnetic coating surface shall have an arithmetic average roughness R, between 0,003 um and 0,008 um (ISO 1302:
N 3). The set up for this measurement shall be identical with that of 7.9.1.

7.10 Coating adhesion

The force required to peel any part of the coating from the tape base material shall not be less than 0,016 N.

Procedure

i. Take a test
of the tape

ii. Using a do
magnetic cd

iii. Fold the tes
test piece tdg

iv. Note the fo
has failed t
alternative f

v. Repeat i) to

7.11 Layer

Layer-to-layer a
adjacent layer s

25 mm from one end.

iv) for the back coating.

Recording surface

!

A
/

93-0120-A

to-layer adhesion

uble-sided pressure sensitive tape, attach the full width of the test piece to a smooth metal p
ating (recording surface) facing the plate, as shown in figure 1.

t piece over 180°, adjacent to, and parallel with, the scribed line. Attach the métal'plate and the fi
the jaws of a universal testing machine and set the speed of the jaw separationjto 254 mm per min.

Fce at which any part of the coating first separates from the base material:\If this is less than 0,0
ne test. If the test piece peels away from the double-sided pressure sensitive tape before the forc
ype of double-sided pressure sensitive tape shall be used.

Scribed line

x

— 125 mm —»

4
T

Pressure-sensitive tape

Figure 1 - Measurement of coating adhesion

dhesion refers to the tendency of a layer, when held in close proximity to the adjacent layer, to bo
thatfree and smooth separation of the layers is difficult.

piece of the tape approximately 380 mm long and scribe a line through the recording coating acJoss the width

ate, with the

ree end of the

6 N, the tape
0,010 N, an

nd itself to an

7.11.1 Requirements

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

7.11.2 Procedure

i.  Fasten one end of a 914 mm length of tape, magnetic coating inwards, to a horizontally mounted stainless steel cylinder
with a low cold-flow adhesive material.

ii. The dimensions of the cylinder shall be:

- diameter: 12,7 mm

- length:

102 mm

© ISO/IEC 2002 — All

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

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

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

Time Temperature RH

16 hto 18 h 54 °C 85 %
4h 54 °C 10 % or less

lhto2h 21°C 45 %

vii. Open the end of the roll and remove the double-sided adhesive tape

viii. Release the free end of the tape.
ix. The outefr one or two wraps shall spring loose without adhesion.
x. Hold the|free end of the tape and allow the cylinder to fall, thereby unwinding the tape.

xi. The tape|shall show no coating delamination, except for the 51 mm of tape nearest to the-cylinder.

1000 g

94-0085-A

Figure 2 - Measurement of layer-to-layer adhesion

7.12 Modulus of elasticity

The modulus of elasticity (Young's modulus) is the ratio of stress to strain in the longitudinal direction.

7.12.1 Requirement
The modulus of elasticity shall be between 5 884 N/mm? and 11 768 N/mm?.

7.12.2 Procedure

i. Clamp a test piece of tape at least 180 mm in length with an initial 100 mm separation between the jaws of a universal
testing machine with a nominal crosshead speed of 3 mm per minute.

ii. Calculate the modulus using the chord of the curve between the force at 0 % and 1 % elongation.

© ISO/IEC 2002 — All rights reserved 7
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7.13  Flexural rigidity
Flexural rigidity is the ability of the tape to resist bending in the longitudinal direction.

7.13.1 Requirement

The flexural rigidity of the tape in the longitudinal direction shall be between 3 x 10=7 N-mm and 9 x 10~7 N-mm.

7.13.2 Procedure
Calculate the flexural rigidity D from the following equation:

3
Et
)
12
where:
E  =modulus|of elasticity obtained from 7.12
t = measuredl thickness of the tape in mm
v = Poisson'g ratio, set to 0,33

7.14 Tensile yield force
The tensile yielq force required to elongate the test piece by 3 % shall not be less than 9,6 N.

7.14.1 Procedpre

i.  Use a statictweighing-constant-rate-of-grip separation tester capable of indicating the load with an accuracy 9
ii. Clamp a tegt piece of tape at least 178 mm long with an initial 102 mm separatidémbetween the jaws.

iii. Elongate thg test piece at a rate of 51 mm per minute until a minimum elongation of 10 % is reached.

iv. The force r¢quired to produce an elongation of 3 % is the tensile yielddforee.

7.15 Electrical resistance
7.15.1 Requirpment
The electrical rgsistance of any square area of the magnetic coating shall

—  be greater than 10° Q
—  notexceed f0 x 1012 Q

The electrical rgsistance of any square area of the back coating shall
—  not exceed [100 x 10° Q

7.15.2 Procedpre
i.  Condition a test piece of tape inthetest environment for 24 h.

ii. Position thq test piece over tWwo)24-carat gold-plated, semi-circular electrodes having a radius » = 25,4 mm a

at least N4, [so that the reeerding surface is in contact with each electrode.

iii. Place theselelectrodes parallel to the ground and to each other at a distance d = 12,7 mm between their centreg.

iv. Apply a forpe F 0f 1,62 N to each end of the test piece.

v. Apply a d.c] woltage of 100 V + 10 V across the electrodes and measure the resulting current flow.

£2 %.

nd a finish of

vi. From this value, determine the electrical resistance.
vii. Repeat for a total of 5 positions along the test piece and average the 5 resistance readings.

viii. For the back coating repeat the procedure with the back surface in contact with the electrodes.

8 © ISO/IEC 2002 — All rights reserved
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When mount
under test.

NOTE - Partic
7.16

This Internat]
annex H give

7.17

The light tray
annex A.

7.18 Ab

ISO/IEC 22051:2002(E)

A
\ 4

v
F

93-0050-B

Figure 3 - Measurement of electrical resistance

ng the test piece, make sure that no conducting paths exist between the electrodes ex¢ept that thr

lar attention should be given to keeping the surfaces clean.

Inhibitor tape

5 further information on inhibitor tapes.

Light transmittance of the tape and the leader

sivity

Tape abrasivity is the tendency of the magnetic coating to wear the magnetic heads. When measured according

depth of the
7.19

ear pattern in the specified ferrite bar shall be in the range 45 pm to 65 pum.

Coefficient of dynamic friction

The coefficignt of dynamic friction shall be meéasured between the two surfaces of the tape and between th
titanate cerarpic.

7.19.1 Req

Between the
Between the
Between the

7.19.2 Prod

1.

irements

magnetic surface and thé.back surface : greater than 0,15
magnetic surface and calcium titanate ceramic: 0,05 to 0,35
back surface and ¢al¢ium titanate ceramic: 0,05 to 0,20

edure for thé\measurement of the friction between the magnetic surface and the back surfad

Wrap a fjrst piecelofjtape around a calcium titanate ceramic cylinder (R, = 0,05 pm) of diameter 25,4 mm

Fap angle of more than 90° with the back surface outwards.

econd test piece, with the magnetic surface inwards, around the first test piece with a total wrap ai

onal Standard does not specify parameters for assessing whether¢or rot a tape is an inhibitor

pbugh the coating

tape. However,

ismittance of the tape and the leader shall be less than 5-%.when measured according to the method specified in

to annex B, the

em and calcium

(3

and wrap it with

ngle of 90°.

a total w|
ii. Wrapag
iii. Exert on
iv.
v.
vi.

one end of the outer test piece a force of /| = 0,64 N.

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

Drive the slide at a speed of 1 mm/s, measure the force F', required.

Calculate the coefficient of dynamic friction y from the equation

y:lln

¢

F,

2

where ¢ is the value of the wrap angle in radians.
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7.19.3 Procedure for the measurement of the friction between the magnetic surface or the back surface and calcium
titanate ceramic

i.  Wrap a piece of tape around a calcium titanate ceramic cylinder (R, = 0,05 um) of diameter 25,4 mm and wrap it with a
total wrap angle of 90° with the magnetic surface or the back surface, as appropriate, inwards.

ii. Exert on one end of the test piece a force of /| = 0,64 N.

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

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

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

A
¢ \F)
where ¢ is the value of the wrap angle in radians.

7.20 Servo

There shall be fpur servo bands of 17 servo tracks each. In each servo band these servo tracks shall.be numbered |0 to 16. Each
servo track shall consist of servo marks recorded on the back side of the tape.

7.20.1 Servo Bands
The four servo hands recorded optically are designated as Servo Bands 0, 1, 2 and 3,

The centreline of Servo Track 0 of Servo Band 0 shall be at a distance of 2,43 mm £'0,05 mm from the Reference|Edge.

All Servo Bands shall be at a distance from their adjacent band(s) of 2,794 0 mm =+ 0,018 0 when measured between the
centrelines of their respective Servo Track 0.

The cumulative lerror over the distance between Servo band 0 and Servo.band 3 shall not exceed = 0,0018 0 mm.

Servo|Band 3 R\ \

/ 2,794 0+0,0180
Servo|Band 2 ) *

/ 2,794 0+0,0180
Servo|Band 1 A\ 3 l

> 2,794 0+0,0180
Servo|Band 0 / y

) \ 2,43+0,05

Reference Edge /

Figure 4 — Servo Bands

00-0055-A
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7.20.2 Servo Tracks

Each servo mark shall have a diameter of 12,0 um + 0,6 um (See figure 5). They shall be at a distance of 141,0 pm £+ 2,0 pm
from each other. The servo tracks shall be at a distance of 24 um + 1 pm from each other. In every second servo tracks the
servo marks shall be shifted by 70,5 pm + 2,0 um relative to those in the adjacent servo tracks. In each servo band the
cumulative tolerance over the distance between Servo Track 0 and Servo Track 16 shall not exceed 1 pm.

7.20.3 Signal

When the optical beam from an optical pickup is focussed on the back side of the moving tape, a series of pulses due to the
servo marks will be detected by the detector in the pickup. The modulation amplitude of the envelope divided by 212 is called
the signal. Measurements shall be performed with the incident beam from the spectrometer being perpendicular to the sample
surface within 10°. The wavelength of the light beam shall be in the range 250 nm to 1 100 nm.

7.20.4 Signal-to Noise Ratio

When the fogussed beam traverses the tape over the non-marked zone, the reflected beam, as seen by the, detector contains
noise. This npise signal shall be low-pass filtered at a cutoff of 4 kHz at the 3 dB point. The resultant RM$ value is called
noise. The Signal-to-Noise Ratio shall be 24,5 dB + 1,5 dB.

7.20.5 Misding servo mark

If the requirement for the Signal-to-Noise Ratio of 7.20.4 is not satisfied by three consecutive seérvo marks, thigis considered to
be a missing| servo mark. Over 100 consecutive servo marks there shall not be more than ene missing sefvo mark. In the
consecutive 100 servo marks following such a missing servo mark, there shall not be any.sérvo mark missing|the requirement
of 7.20.4. If the tape presents 4 consecutive missing servo marks, it shall be rejected.

© ISO/IEC 2002 — All rights reserved 11
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Servo Track
Number < »
l 141,0 um = 2,0 um <4 » 70,5 pm+ 2,0 um
O (D) \
16 O O
15 (M) (1) (M
A4 \ o
O 0O
14 —O O O
13 0O 0O Y
/ \ o4 A4 \ o
£ PN L0\
12 / 9 9 O
11 0O O 0O
( J S N\ Al
10 O O O
\ 240 pnf + 1,0 pm
9 0O O 0O
\ J N J
3 O O O
\ A \y N\
7 ) O )
\ Ny A o
6 ey O M
l O/ O/ o/
5 ) ) O
/ O o O /
4 0O 0O Y
Ao \ \ {
3 ) -\ )
O o O \
0O 0O Y
2 () () () \
1 O O 0O
\ A \y N4 \
0 0O 0O 0O
\ A p o J \
> < 12,0 um = {,6 Um
00-0056-A
Figure 5 — Servo Tracks
8 Magngptic recording characteristics
The magnetic rgcording characteristics shall be defined by testing the requirements given below.
When performirlg the tests, the output or resultant signal shall be measured on the same relative pass for both a tgpe calibrated
to the Master Sfandard Reference Tape and the tape under test (read-while-write, or on equipment without read-while-write

capability, on the Tirst forward-read-pass) on the same equipment.

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

—  Tape condition:
— Tape speed:

— Read track:

—  Gap alignment:
—  Write gap length:
—  Write gap width:
— Read gap length:

12

a.c. erased to 2 % or less of the Average Signal Amplitude
2,946 m/s + 0,029 m/s

within the written track

the read gap and the write gap to be parallel within 2,54 um
1,00 pm + 0,10 pm

23 um= 1 pm

0,376 3 um + 0,037 6 um

© ISO/IEC 2002 — All rights reserved
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— Read gap width:
—  Tape tension:
—  Recording current:

—  Physical recording
density

— Bandwidth of the read
amplifier

14 uym=1 pum
0,83 N+0,01 N

Test Recording Current

5400 ftpmm + 100 ftpmm

25,0 MHz

8.1 Typical Field
The Typical Field shall be between 85 % and 125 % of the Reference Field.

Traceability
Tape.

8.2 Sign
The Average
Traceability t

al amplitude
Signal Amplitude shall be between 85 % and 115 % of the SRA.

o0 the SRA is provided by the calibration factors supplied with each Secondary Standard Referenc

8.3 Res¢lution

The ratio of
same ratio fo

Traceability {
Secondary St

8.4 Ovel

Overwrite is
5400 ftpmm

he Average Signal Amplitude at 2 700 ftpmm to that at 1 350 ftpmm shall’be between 85 % a
- the Master Standard Reference Tape.

o the resolution of the Master Standard Reference Tape is provided.by the calibration factors su
andard Reference Tape.
'write

the ratio of the residual signal of the Average Signal Amplitude recorded at 675 ftpmm after bein
to the average signal amplitude of the 675 ftpmm signal.

8.4.1 Reqpirement

The overwrit

Traceability {
Secondary St

9 Tap
9.1 Mis

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

o the overwrite of the Master Standard Reference Tape is provided by the calibration factors suj
hndard Reference Tape.

e quality
ying pulses

A missing pylse is a loss of read signal amplitude. When a base-to-peak read signal amplitude is less than

Average Sigf
measurement

al Amplitude (See.8.2) for the preceding 25,4 mm of track, then these 25,4 mm constitute a mis
shall be carried out/in steps of 25,4 mm of track.

9.1.1 Reqgpirement

The average

9.2 Mis

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

jing pulse zone

A missing pt

ISO/IEC 22051:2002(E)

ajidard Reference

e Tape.

hd 125 % of the

bplied with each

g overwritten at

bplied with each

10% of half the
sing pulse. This

sevzone is a sequence of missing pulses exceeding 100 mm

9.2.1 Requirement

Missing pulse zones shall not occur.

9.3 Tap

e durability

This International Standard does not specify parameters for assessing tape durability. However, a recommended procedure is
described in annex J.

© ISO/IEC 2002 — All rights reserved
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Section 3 - Mechanical specifications of the tape cartridge

General

The tape cartridge shall consist of the following elements

a case

a reel for the magnetic tape

a locking mechanism for the reel

a magnetic tape wound on the hub of the reel
a write-inhibit mechanism

a tape leader

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

cartridge. Wher

Where they are
trihedral. Whers
surface of the c4

In the enclosed

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19
Figure 20
Figure 21
Figure 22

Figure 6 shows
cannot rotate. W

During the loadE1

the drive engagi

The position of
the right side lig

10.1 Botton

The overall dim|

] :— 1 £ . L | el — 11 + . £l 1 4 1 1 1 LI L
UICTT IS TITCUUNT UT UTSTEI, ULy UIC TUTTCTTUTIAT VIIdT AUTTTISUIUS UT UHIC TITIITTIINS UTSUTTOTU al T TITUTU

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

frawings a typical implementation is represented.

shows a general view of the cartridge.

shows the reference planes A, B, C.

shows the bottom side of the cartridge.

shows the right side of the cartridge.

shows the back side of the cartridge with the door closed.

shows the left side of the cartridge.

shows a partial cross-section of the cartridge in locked position.

shows a partial cross-section of the cartridge in operating\position.

shows the leader-to-tape connection.

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

shows a partial top view at a larger scale of the buckle of the leader.

shows a perspective view of the relative position of the leader buckle and the take up part beforg
shows a partial, enlarged view of figure 17.

shows a perspective view of the relative(position of the leader buckle and the take up part after g
shows the front side of the cartridge.

shows the position of the door lo¢kon the back side of the cartridge.

shows the back side of the cartridge with the door open.

h general view of the cartridge.*When it is not in the operating position, the reel of magnetic tape
(hen loaded into the driye; the back side is introduced first and the front side remains visible dur
g process the tape réelis unlocked and the position of the cartridge within the drive is fixed b
g with corresponding/elements of the case.

he case relativeto the reference planes A, B and C is shown in figure 7. The top side lies in refer
s in referenceplane B and the back side lies in reference plane C.

h side-and right side (Figures 8 and 9)

ensions of the cartridge shall be

ated.

h geometrical
ed to another

contact.

ontact.

is locked and
ng operation.
y elements of

ence plane A,

ll = 105,’

a A0
7 1 = U, ZU THIHT

[, =105,41 mm % 0,20 mm

3 =25,40 mm £ 0,25 mm

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

[;=4,85 mm= 0,05 mm

[s=6,25 mm = 0,10 mm

le = 83,61 mm 0,20 mm

I;=3,81 mm 0,05 mm

14
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This window allows one of the fingers of the drive to penetrate into the case for partially unlocking the reel of tape (See 10.6).

A positioning hole on the bottom side and a guiding notch, followed by a positioning notch in the right side determine the
position of the cartridge in the drive.

The dimensions and the position of the positioning hole shall be defined by

lg =21,59 mm + 0,10 mm

+0,13 mm
ly = 4,45 mm
- 0,00 mm

4 I

=4
lll

The dimensid

= 313,60 mm * 0,20 mm

113 3

=508 mm + 0,10 mm

a1:1

The dimensid

l15=28
lg=2
h7=1
a,=4
a;=1

The right si
dimensions a

I3 =38
lio=3
Ly =38
=1

Writing is en
by at least 5,

£Q 020
5o O 1T = U, U TTIITT

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

L56 mm + 0,10 mm

02 mm £ 0,10 mm

o+ 30

ns and the position of the guiding notch shall be defined by
159 mm + 0,10 mm

4,64 mm = 0,10 mm

50 mm + 0,05 mm

b + 30

o+ 30

le shall have an indicator connected to the manually operable write-inhibit switch describg
hd the position of this indicator. shall be defined by

,64 mm + 0,10 mm
108 mm 0,10 mm
6,11 mm + 0,20.mm
0,16 mm £0;10 mm

hbled-when the surface of the indicator is substantially flush with the cartridge wall. When this su
| mim~writing is inhibited. When a force of up to 1,0 N is exerted perpendicularly on the centre

d in 10.5. The

rface is recessed
bf the surface of

the indicator

it'shall not recede by more than 0,5 mm from reference plane B

10.2 Back side and left side (Figures 8 and 10 and 11)

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

l3=4,25 mm £ 0,10 mm

4 =4,45 mm = 0,10 mm

© ISO/IEC 2002 — All rights reserved
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This window allows a further finger of the drive to penetrate into the case to finally unlock the reel of tape (See also 10.6).

A door shall be rotatably mounted at the corner of the back side and the left side. At a distance
l73=70,65 mm £ 0,20 mm

from reference plane B, the width of the door is reduced as specified by

mm £ 0,01 mm

l75=2,18 mm £ 0,10 mm

The left side shall have two vertical edges and one horizontal edge the positions and lengths of which shall be

lr6=61,47 mm £ 0,20 mm

171 = 41)(

NOTE - This hori

10.3

The bottom sid
transmits torque

d; =35,0
The position of
lgg =504
l70= 52,9

The interface bd
the surface of th

The tooth profil

Tape 1jeel (Figures 8, 12 and 13)

U, 11 3 paseesy
mm
—0,00 mm

mm + 0,20 mm
+0,18 mm
mm
—-0,00 mm
4 mm =+ 0,10 mm
5Smm= 0,10 mm
mm £ 0,10 mm

2mm= 0,10 mm

zontal edge is intended to prevent the insertion of the cartridge'into a DLT drive.

b of the case shall have a circular window through which the drive spindle contacts the hub o
The diameter of this window shall be

5 mm £ 0,08 mm

ts centre shall be defined by

2mm= 0,31 mm
3mm= 0,10 mm

tween the spindle and the hub is provided by 48 evenly spaced teeth in the hub. In the non-operg
e hub shall be.reeessed from the outside surface of the case by

mm =+ 0,05,mm

e conSists of straight flanks. The envelope dimensions of the teeth shall be

dy =238

[ the reel and

ting position,

B mam £ 0,13 mm

dy=29,2

I mm= 0,13 mm

dy=34,29 mm = 0,13 mm

ay=22°+30'

as=15°+30'

where d5 is the pitch diameter of the teeth.

16
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In the operating position the surface of the hub shall be at a distance

3,55 mm= 0,10 mm

from reference plane A.

10.4

Tape leader (Figures 14, 15 and 16)

22051:2002(E)

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

The BOT sha

11 be at a distance

3= 13 260 mm + 100 mm

from the lead

The EOT sha

er/tape connection.

11 be at a distance

from the phy

Figure 15 shqg
L=

l5=0
L= 0
L5=0
L= 0

Dimensions |

tape shall in o case extend beyond the edges of either the-tape or the leader.

There shall b

A buckle con
buckle and a

when measur

below the spliice shall be

620 mm =+ 152 mm

ical end of the tape, which is fixed to the hub of the reel. Both the BOT hole and EOT holg¢ shall 1

60 mm = 0,10 mm
ws the relative positions of the tape, the leader and the splice tape. They shall beydefined by
11,81 mm min.

20,32 mm max.

D5 mm max.
41 mm max.
00 mm min.
20 mm max.

b4, 35 and 54 are related to, and depend on, edch other. Dimension /55 expresses the requiremer

b no yield of the splice when a force of-22;2 N max. is applied in longitudinal direction across the

sisting of two arms fixed to an axis'is attached at the end of the leader. Figure 16 shows at an en|
perspective view of a buckle arm,,;The length of these buckle arms shall be

3,51 mm = 0,13 mm

ed between their right~hand end and said axis. The distance of the axis of the buckle arms to the

nave a diameter

it that the splice

splice.

larged scale this

end of the leader

37 =425,00 mm £ 0,13, mm
The width of]the leadershall be
+0,00 mm
35 = 12,65 mm
—0,10 mm

The axis to which the buckle arms are fixed is attached to the leader so as to be able to rotate freely. It has a middle part with a

diameter larg

d6:O’

d7:O,

er than that of its ends fixed to the buckle arms. These diameters shall be

91 mm £ 0,13 mm

71 mm = 0,25 mm

The attachment of the axis to the leader shall be as defined by

© ISO/IEC 200!

,33 mm + 0,16 mm

,65 mm = 0,09 mm
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The position of the buckle arms relative to the leader shall be as defined by

L, =16,1

5mm= 0,25 mm

lp =22,76 mm £ 0,11 mm

mm £ 0,25 mm

Figures 17 and 18 are a perspective view showing the leader buckle and the take up part of the drive before contact.
The height of the arm shall be

The side opening on the arm shall be

182 = 5,71
The distance be

Figure 18 show
shall by

Within the arm

186 = 12,’-
There shall be a

that allows the
position shown

10.5

The manually oj

Front

min = U, 15 1mim

ween the end of the arm and the edge of the opening shall be

mm £ 0,13 mm

a partial view of the inside of the end of an arm as seen in direction A in figure 17y The inside wi

+0,05
6 mm
-0,00
here is an inclined surface having a length

0 mm+ 0,08

free space with a width

6 mm= 0,13 mm

ake up part of the drive to slide between thecwall of the arm and the inclined surface to as to
n figure 19.

side (Figure 20)
perable write-inhibit switch shall have-the dimensions

+0,00 mm
9 mm
-0,20 mm

) mm + 0,20 mm

This switch sha

The front side shall have d slot intended for labels. The dimensions of this slot shall be

leo = 54,40 mm'£0,20 mm

have a detent-atiits two end positions. The force depends on the design of the write-inhibit indicg

ith of the arm

reach its end

tor.

le1= 18,40 mm + 0.20 mm

lgp = 21,40 mm = 0,20 mm

10.6

Operation of the cartridge (Figures 19 and 21)

When the cartridge is introduced into the drive, the sequence of events is as follows.

1.

The door shall have a movable lock the lower edge of which shall be at a distance

lgq = 14,50 mm + 0,20 mm

18
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from reference plane A. A cam of the drive raises this lock in order to unlock the door, which shall be unlocked when the
edge is raised by 1,0 mm min.

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

les = 35,79 mm £ 0,20 mm.

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

shall be free for a drive element to contact the edge defined by /,¢ and /,4 (See figure 11).

il.

A finger of the drive penetrates into the case through the window defined by /,, to /,5 (See figure 10) to partially unlock

the reel.
larger th

When th
the posit

iii.

A secon
completg

The driv|
with whi

When th|
by a driy
shape of]
rest whe

iv.

The tape
with a sf]
drive, th

10.7

vi.

Tap

e winding

Thc bUllePU[ldi[lg pd[l Uf lhc iULki[lg [IlehdIlibIIl bhdi‘l 11010 quuiIC d pCIlCleLiUIl iuugu Lhdll 7
in 3,7 N for actuation.

b cartridge has been completely introduced into the drive, it is held in position by elements of th:
oning notch of the right side (Figures 8 and 9) and the positioning hole in the bottom side (Figure|

I finger of the drive penetrates through the window of the bottom side definedyby /, to I; (S
ly unlocks the reel. The requirements for penetration and force are the same as specified in ii. for

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

e cartridge is within the drive in the operating position (Figures 13\and 19), the tape is pulled ou
e leader attached to the hub of a reel within the drive. The tip of'this drive leader is designed so
the buckle of the tape leader and to engage it. The case shallchave an abutment against which the
1 the tape is completely pulled back into the cartridge.

leader and the abutment shall withstand the impact ofthaving to stop the full reel when the tape 1g
eed in the range 152 mm/s to 178 mm/s. Until thel¢eel is fully locked, i.e. until the cartridge is
buckle shall be held against the abutment with aiferce in the range 1,1 N to 1,7 N.

The tape sha
tape is unwo

The tape shalll be wound with a tension of 1,14 £ 0,28 N.

10.8 Mo
A full reel of]

The moment

Full reel

Empty r¢

10.9
The cartridgd

Material

| be wound on the hub with the magnetic<oating facing inwards, so that during forward read/wr]
nd from the cartridge reel in a counterclockwise direction when viewed from the top of the cartrig

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

of inertia shall be:
Between 13121076 kg'-m? and 160 x 1076 kg-m?

el: Between 19 x 1076 kg'm? and 23 x 1076 kg-m?

¢afvbe made of any material as long as the requirements of this International Standard are met. }

mm nor a force

b drive engaging
9).

be figure 8) and
the first finger.

e 13). The force

of the cartridge
as to match the
buckle comes to

ader is retracted
ejected from the

ite operation the
loe.

for example, the

hub and the case could be made of 10 % glass-filled polycarbonate. A typical wall thickness is T,5 mm.

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

© ISO/IEC 2002 — All rights reserved
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Top side

Back side

Front side

Left side

Bottom side

9-0077-A

Figure 6 - General view

99-0078-A

Figure 7 - Reference planes
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Figure 8 - Bottom side
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Figure 10 - Back side
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Figure 12 - Cross section, non-operating position
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Figure 13 - Cross section, operating position
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Figure 14 - Leader/tape connection
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Figure 15 - Position of the splice tape
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See figure 17

Figure 16 - Enlarged top view of the buckle

lg A
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00-0076-B

Figure 17 — Perspective view of the leader buckle and of
the take up part before contact
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186

Enlarged view)A

01-0001-A

Figure 18 — Partial enlarged view. of figure 17

00-0077-A

Figure 19 - Perspective view of the leader buckle and of
the take up part after contact
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Figure 22 - Back side with the door open
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Section 4 - Requirements for an interchanged tape

11 Tape format
11.1  Reference Edge

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

11.2  Direction of recording
Recording shall take place in two directions:

—  forward: from BOT to EOT
— reverse: from EOT to BOT

11.3 Tapj}e layout
The tape sha

be partitioned into three areas:

—  the Data|Area

— the Forward Alignment and Directory Area,
— The Revgrse Alignment Area

BOT EOT
3 2z o o D e
= ~
= | .| B E |¢E 2| =
el ) Q Q
g S| 29 % 5 21 2|9
5 [~ B B > >
] = = 1= 5 [
= a ° i 2 | &
Reverse
Forward Alignment Alignmer]t
and Diréctory Area Data Area Area

00-0058-A

Figure 23 — Tape Layout
11.3.1 Datgq Area

The Data Arg¢a shall eontain data that is transmitted by the host to the drive and recorded according to the fofmat specified in
clause 12. THe quantity of recorded data may be such that the total capacity of the maximum number of phydical tracks, viz.,

448, is requifed{n,order to contain it. It may, under other circumstances, be less in which case fewer than 44§ physical tracks
will be requiwmwmm case

11.3.1.1 Physical tracks

There shall be 448 physical tracks in the Data Area, each identified by a Physical Track Number from 1 to 448. Physical Track
448 shall be that farthest from the Reference Edge and Physical Track 1 shall be that nearest to the Reference Edge. The
physical tracks are grouped into 4 Recording Bands of 112 physical tracks each.

11.3.1.2 Width of the physical tracks
The width of a physical track shall be 0,023 mm + 0,001 mm.
11.3.1.3 Positions of the physical tracks

In each band the centreline of the first forward physical track shall be at 1,906 5 mm + 0,002 0 from centreline of the 9th servo
track in each band.
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The distance between the centrelines of all adjacent forward and all adjacent reverse tracks in all bands shall be 0,024 mm

+ 0,001 mm.

The distance between the last forward track and the following reverse track in all bands shall be 0,026 mm £ 0,001 mm.

The distance bet
11.3.1.4 Forwa

ween the physical tracks of each logical track shall be 0,343 mm + 0,010 mm.
rd tracks (Figure 25)

The physical tracks with an odd Physical Track Number shall be recorded in the forward direction, i.e. from BOT to EOT, The
recording shall start at 8 458 mm + 50 mm from the BOT and continue until 1 525 mm max. before the EOT.

11.3.1.5 Reverse tracks (Figure 26)

The physical tracks with an even Physical Track Number shall be recorded in the reverse direction, i.e. from EOT to BOT. The
recording shall start at 8 458 mm + 50 mm from the EOT and continue until 1 525 mm max. before the BOT.

11.3.1.6 Logics
A logical track s

Logical tracks a
Track Numbers

Logical tracks ¥
Physical Track ]

Logical tracks ¥
Physical Track ]

The allocation o

There shall be T
1 000 mm =+ 10(

There shall be
Track ID Start H

Data blocks co
Track ID End

B

1 tracks
hall consist of eight physical tracks recorded and read simultaneously.

re identified by a Logical Track Number from 0 to 55. They are recorded in ascending order of]
starting with Logical Track No. 0.

ith an even Logical Track Number shall be recorded in the forward directionn |physical track:
Number.

ith an odd Logical Track Number shall be recorded in the reverse directioh on physical tracks
Number.

f physical tracks to logical tracks shall be as specified in annex F

rack ID Start Blocks (See 15.2.1) written at the start of eachlogical track. These blocks shall be
mm, starting at the beginning of the Data Area, viz. at 8 458 mm + 50 mm from the BOT or the §

. minimum of one complete Envelope of Track ID End Blocks (See 15.2.5) recorded immedi
locks.

taining data from the host and processed as described in clause 12 shall be recorded immedig
ocks.

their Logical

with an odd
with an even
recorded over
EOT.

tely after the

tely after the

30
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Recording Band 3

Logical Tracks 42 to 55 Physical Tracks 337 to 448

11.3.2 Fory
The Coarse /
direction.

The CAF fiel
shall consist

The Director

The Director
not specified

The Forward|
tracks, record

Figure'24 — Data Area

vard Alignment and Directory Area

f flux transitions at/1"350 ftpmm.
b Area shall be recerded in the same physical tracks as the CAF.

by this International Standard and shall be ignored in interchange.

edMinvthe forward direction after the BOT.

Recording Band 2
Logical Tracks 28 to 41 Physical Tracks 225 to 336
BOT O OEoT
RUDUIC‘I;IIE Balld 11
Logical Tracks 14 to 27 Physical Tracks 113 to 224
Recording Band 0
Logical Tracks 0 to 13 Physical Tracks 1 to 112
< >« Data Area >« >
Forward Reverse
Alignment and Directory Alignment Area
Area
00-0059-A

Alignment Field (CAF) shall be(recorded on Logical Track 6, i.e. eight physical tracks, recorde

d shall start at 9 150 mriv+ 0,50 mm from the BOT and shall end at 2 440 mm + 50 mm from the

Area shallstart from 915 mm + 50 mm from the BOT and end at 76 mm + 15 mm from the B(

Finé Alignment Field 1 (FAF1) shall be recorded on the four Logical Tracks 6, 20, 34 and 48,

 in the forward

BOT. This field

T. Its content is

i.e. 32 physical

The FAF1 shall start at 1 525 mm = 50 mm from the BOT, and shall end at 6 090 mm #+ 50 mm from the BOT. This field shall
consist of flux transitions at 1 350 ftpmm.

The Forward

Fine Alignment Field 2 (FAF2) shall be recorded on all physical tracks.

The Forward FAF2 shall start at 7 112 mm + 50 mm from the BOT, and shall end at 8 330 mm #+ 50 mm from the BOT.

The FAF2 field shall consist of Track ID Start Blocks (See 15.2.1) and Track ID End Blocks (See 15.2.5).

© ISO/IEC 200!
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Fwd
FAF2
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7

915+50

2440 50

—P

1'525+50

I

™ 6090+50

I
«—  »
I 7112 £50

I
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I
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\ 4
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00-0060-A

11.3.3 Revers

The Reverse F4
physically rever

13260 +150

e Alignment Area at EOT

I
r 8 458 +50
1
I
I
I

v

Figure 25 — Forward Alignmént and Directory Area

A\F1 shall be recorded on the four Legical Tracks 7, 21, 35 and 49, i.e. 32 physical tracks, reporded in the
5e, logically forward, direction from'the EOT.

The recording off the Reverse FAF1 shall stast\at™l 525 mm £ 50 mm from the EOT, and shall end at 6 090 mm 4 50 mm from

the EOT.
The Reverse FA

The Reverse FA
consist of Track]

F2 shall be recorded.ifi:the physically reverse, logically forward, direction in all physical tracks.

F2 shall start at 7A.112 mm + 50 mm from the EOT, and shall end at 8 330 mm # 50 mm from the|EOT. It shall
ID Start Blocks\(See 15.2.1) and Track ID End Blocks (See 15.2.5).

32
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Rev.
Data Track FAF? Reverse FAF1
1525+50 |
al ‘l
- 609050 'I
f
< >
7 112 +£50 |
dl Ll
h 833050 ':
< >
8 458 +50 |
I
00-0061-A
Figure 26 — Reverse Alighment Area

12 Dath format
12.1 Recprd

The host transmits to the drive data in form of recordsgeach comprising one or more bytes. The interpretation
outside the sqope of this International Standard and a-matter of agreement between the interchange parties.

If the numbefr of bytes of a record received frony the host is not a multiple of 4, it is completed by 1, 2 or
appropriate. fA 32-bit CRC is computed over the bytes of the record or completed record according to annex D
the record o1 completed record. A record or completed record together with its CRC shall be referred to a

maximum siZe of a Record shall be (224-1) bytes.

12.2 Data Bytes
Data Bytes shall be

— The bytes of a Record
—  8-byte MAP entries(See 12.3.4)
— Pad Bytds,@s required (See 12.3.2)

of these bytes is

3 Pad Bytes, as
and appended to
5 a Record. The

12.3 Data Field
Records shall be arranged in groups of 4 096 Data Bytes to form a Data Field structured as shown in figure 27.

© ISO/IEC 2002 — All rights reserved
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12.3.1 Pages

A page shall contain a Record or a part of a Record of variabledength.

12.3.2 Pad Byjtes

Pad Bytes shall

Byte position Number of bytes Field
lto ... Variable Page 1: Record 1 and CRC

* Variable Page 2: Record 2 and CRC
* Variable Page (n-1): Record (n-1) and CRC
* Variable Page n: Record n and CRC
* Variable Pad Bytes as required
* 8 MAP of page n
* 8 MAP of page (n-1)

4084t04077 8 MAP of page 2

4092 to 4 085 8 MAP of page 1

4096 to 4 093 4 EDC

Figure 27 — Data-Field

be set to all ZEROs. After the last pagey the Data Field shall be completed with Pad Bytes. The

e shall be no

MAP Entry (Se¢ 12.3.4) for these bytes. The Page*I'ype shall be Filler (See figure 25). No new page shall start [f 16 bytes or

less remain in tHe Data Field. There shall be no MAP entry for these bytes.

12.3.3 Page layout

The number of hytes in a page shall always-be a multiple of 4.
In each pagp a Record shall be followed by an additional 32-bit Record CRC (See annex D), except as specified below.

b. If the total humber of Data\Bytes of a Record and its CRC in a page is a multiple of 4, this page is followad by the next
page, if any]

c. Ifa Record|or part of-a Record comprises 4 096 bytes, its CRC shall be recorded in the first page of the next Data Field.

The content

12.3.4 MAPe

of this,first page shall consist of this CRC.

ntries

Each MAP entry shall consist of 8 bytes. It specifies attributes of a page. The content of each MAP entry shall be as specified
in figure 28. The MAP entry for Record 1 is recorded in the byte positions 4 092 to 4 085 of the Data Field, that of Record 2 in
positions 4 084 to 4 077 and so on, i.e "upward" as seen in figure 27.

34

© ISO/IEC 2002 — All

rights reserved


https://iecnorm.com/api/?name=7c2929a415a75f4747ec0c3db7d783d7

ISO/IEC 22051:2002(E)

Bit positions Field Setting
1 C Bit ZERO = The data of the Record is not compressed
! ONE = The data of the Record is compressed.
001 Filler
2t04 Page Type 010 Data
3 bits 100 Set Mark
011 Tape Mark
5 N Bit ZERO = The Record ends in this Data Block
! ONE = The Record continues in the next Data Block
6 P Bit ZERO = The Record starts in this Data Block
! ONE = The Record does not start in this Data Block
7 L Bit ZERO = There is a further MAP
! ONE = This is the last MAP
gto 16 9 bits These bits shall be set to ZERO
17 to 32 Page Byte Count Number of User Bytes and/or Pad Bytes of the page
16 bits
33 to 64 Record Byte Count Total number of bytes in the Record
32 bits

Figure 28 - Content of MAP entries

If the Page type is Filler, Tape Mark or Set Mark, the Page Byte Count ghall specify the number of Pad Bytes ip the Data Field,
and the content of the Record Byte Count shall be ignored.

12.3.5 EDC

The 32-bit EDC shall be recorded in bytes 4 096 to 4 093 of thie;Data Field. It shall be computed over the previious 4 092 bytes
of the Data Fjeld as follows.

Each EDC shall be a 32-bit word computed over 1 023,32-bit Data Words formed from the previous 4 094 Hytes of the Data
Field. The firgst Data Byte constitutes the least significant part of the first Data Word, the second Data Byte cofpstitutes its most
significant pgrt, and so on. With these 1 023 Data Words identified by 1 < i < 1 023, the EDC word is jobtained by the
following algorithm.

Set EDC,, to (FFFFFFFF)
Set EDC; to EDC,_; @ (Data Word);
Shift EDC; Idftwards by one bit position, with the most significant bit moved to the least significant bit positior.

where: @ stapds for Exclasive OR.

12.4 Datj Blocks
Each Data Figldshall be completed with the following elements to form a Data Block of 4 144 bytes.

i mb |

- a Controtfretd€FH+t

— a Control Field CF2
— a64-bit CRC
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Number of Bytes Field
4096 Data Field
16 CF1
24 CF2
8 CRC
Figure 29 — Data Block
12.4.1 Control Field 1 (CF1)
CF1 is a 128 - bjt field. It specifies attributes of a block.
The content of ¢F1 shall be as shown in figure 30
Bit Field name Length
positions in/bits
1to 16 Logical Block Number or Sequential File Mark 16
Offset
17 to 28 Sequential File Mark Number 12
29 Logical Block Number Valid 1
30to 32 These bits shall be set to ZERO 3
33 to 56 Set Mark Number 24
57 to 64 Compression 8
65 to 88 Tape Mark Number 24
89 and 90 These bits shall be'set to ZERO 2
91 to 96 Format 6
97 to 128 Object Number 32
Figure 30 - Content of Control Field 1
This format is npt applicable to ECC-Blocks (See 15.2.4).
12.4.1.1 Logicgl Block Number'/ Sequential File Mark Offset
The contents of|this field speCify either the Logical Block Number or the Sequential File Mark Offset. The sele¢tion depends
on the setting ofl the LBNValid bit (See 12.4.1.3).
The Logical Blgck Number shall specify in binary notation the ordinal number of the blocks in each Record startjng with 1 for
the first block apddhcremented by 1 for each subsequent block recorded in the same Record.
Each block ma bsequent File

Marks in this group, they shall be recorded one F 11e Mark per block in sequent1a1 blocks.

The Sequential File Mark Offset field shall specify in binary notation the number of File Marks within such a group of
sequential File Marks.

12.4.1.2 Sequential File Mark Number

This field is a count of the number of sets of at least two or more consecutive blocks (See 15.1) having pages of type Tape
Mark starting with 1 and incremented by 1 for each such set. These sets may be separated by one or more Data Blocks having
no page of type Tape Mark.

12.4.1.3 LBN Valid

This bit shall be set to ZERO to indicate that the bytes specified in 12.4.1.1 represent the Sequential File Mark Offset. This bit
shall be set to ONE to indicate that these bytes represent the Logical Block Number.
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For EOTR and EOD Blocks (See 15.2.2 and 15.2.3), this bit shall be set to ZERO.

12.4.1.4 Set

Mark Number

This field shall be set to all ZEROs for all blocks prior to the first one containing a page of type Set Mark. In this first block
containing a page of type Set Mark, this field shall also be set to all ZEROs.

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

For EOTR and EOD Blocks, this field shall be set to all ZEROs.

12.4.1.5 Compression Type

This field shall specify in binary notation a numerical identifier of the compression algorithm, where applicable, else it shall be
set to all ZEROs (See ISO/IEC 11576).

12.4.1.6 Tag
This field sha

For Data Blo|
type Tape M

For EOTR ar]

12.4.1.7 For
This field shd

12.4.1.8 Obj
This field is
Record and ¢

The content g

12.4.2 Con

CF2isa 192
content of CH

e Mark Number
11 be set to all ZEROs for all blocks prior to the first one containing a page of type Tape Mark,

cks this field shall specify in binary notation the ordinal number of the previous Data Block cont
k.

d EOD Blocks, this field shall be set to all ZEROs.
mat
11 be set to 001010.

ect Number

h count of all Records and pages of type Tape Mark on the tapejstarting with 1 and increments
hch page of type Tape Mark.

f this field in EOTR and EOD Blocks shall be set to all ZEROs.

rol Field 2 (CF2)

Lbit field. It specifies further attributes of a blocks; of the Entity and of the Envelope in which it
2 shall be as shown in figure 31.

hining a page of

bd by 1 for each

is recorded. The

© ISO/IEC 2002 — All rights reserved

37


https://iecnorm.com/api/?name=7c2929a415a75f4747ec0c3db7d783d7

ISO/IEC 22051

:2002(E)

12.4.2.1 Track
This field shall
recorded.
12.4.2.2 K bit
In the first eight]
erroneous block
12.4.2.3 Envelq

This field shall
comparing the ¥
ignored in interd

12.4.2.4 Physiqal Block Number

This field shall
on the physical

12.4.2.5 Back]

Bit Field name Length
positions in bits
1to8 Track Number 8

9 K Bit 1
10 to 32 Envelope Instance Tag 23
33 to 64 Physical Block Number 32
65 to 96 Back Link, Physical Block Number 32
97 to 101 Entity Offset 5
102 to 104 Block Type 3
105 Logical Block 0 1
106 to 128 Back Link Instance Tag 23
129 to 133 Entity Number S
134 to 138 Entity Size 5
139 to 143 Envelope Size 5
144 This bit shall be set to ZERO 1
145 to 160 Envelope Number 16
161 to 192 Envelope First Object Number 32

Figure 31 - Content of Centrol Field 2

Number
specify in binary notation the Logical Track,Number (from 0 to 55) of the logical track on whic

blocks of an Envelope, this bit shall'\be set to ONE if any block in the preceding Envelope is in e1
s) of the preceding Envelope hds,been re-written, these K Bits shall be re-set to ZERO.
pe Instance Tag

specify in binary notation a pseudo-random number. This number provides an additional check
alue obtained by the tead-while-write process with the pseudo-random number generated. This
hange.

specify the physical block number. This number shall be set to the value 1 for the first physical
rack-and shall be incremented by 1 for each successive physical block.

Link Physical Block Number

h the block is

rror. Once the

capability by
field shall be

block written

This field shall specify the block number of the last physical block written in the previous Envelope.

12.4.2.6 Entity

Offset

This field shall specify the ordinal number of the block within the Entity.

12.4.2.7 Block

Type

This field shall specify the types of block as a 3-bit pattern.
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Bit pattern Type of the block
001 Data Block
010 Track ID Start Block
011 End of Track Block
100 End of Data Block
101 ECC Block
110 Track ID End Block

12.4.2.8 Logical Block 0
This bit shall be set to ONE if the block is the first logical block of the entity. Otherwise, it shall be set to a ZERO.

12.4.2.9 Back Link Instance Tag
This field shall specify the number of the last completed Envelope of the logical track.

12.4.2.10 Eq
This field shg
The most sig
by 1 (mod 16
12.4.2.11 Eq
This field sha

12.4.2.12 Ex
This field shd

12.4.2.13 En

This field sh|
incremented

12.4.2.14 Ed
This field shd

12.4.3 CR(

This field sh
algorithm forq

13 Met
The method

When th|
20% to 2

When th

another transition shallsbe'recorded at 20% to 25% from the leading boundary of the bit cell.

tity Number

11 specify the ordinal number of an Entity within an Envelope. The least significant four bits\sped
hificant four bits specify the number 0 for the first Envelope on logical track No. 0. This mumbe
for each following Envelope on the tape.

tity Size
11 specify the number of blocks recorded within the Entity.

velope Size
11 specify the number of Entities in the Envelope (See clause 17).

velope Number

pll specify the ordinal number of the Envelopes of a logical track, starting with 1 for the fir
by 1 for each subsequent Envelope of this logical track.

velope First Object Number
11 specify the Object number of the first block of the"Envelope.

h11 contain the 64-bit CRC. The CRC is ¢omputed over the 4 096 bytes of the Data Field, CF
the CRC shall be as specified in annex.

hod of recording

f recording shall be as follows:

5% from the leading-botindary of the bit cell.

e data to be recorded do not change, a transition shall be recorded at the leading boundary of]

ify this number.
r is incremented

t Envelope and

I and CF2. The

b data to be recorded change from a ONE to a ZERO, or a ZERO to a ONE, a flux transition sha]l be recorded at

the bit cell and

© ISO/IEC 200!

2 — All rights reserved

39


https://iecnorm.com/api/?name=7c2929a415a75f4747ec0c3db7d783d7

ISO/IEC 22051

:2002(E)

Figure 32 — Method of Recording

13.1
The recording d|

13.2 Chann
The nominal Ch

Physic

13.2.1 Average Channel bit cell length

The average Ch

13.2.2 Long-t

The long-term a
Channel bit cell

13.2.3 Short-term average Channel bit cell length

The short-term
the nominal Cha

13.3 Read

flux in the read
The Average Si

Averaging for t
area.

Traceability to t

13.4 Chann

The deviation b
Channel bit cell

The signal ampjitude shall be measured at a point in the read channel where the signal is proportional to the rate

al recording density
ensity averaged over two bit cells shall be in the range 675 ftpmm to 5 400 ftpmm.

el bit cell length
annel bit cell length is 0,185 2 pm.

hnnel bit cell length is the overall length of n Channel bit cells divided by #

brm average Channel bit cell length

verage Channel bit cell length shall be the average Channel bit cell\Jerigth taken over a minimum
5. It shall be within 2,25 % of the nominal Channel bit cell length:

hverage Channel bit cell length shall be the average taken over 10 Channel bit cells. It shall be
nnel bit cell length.

ignal amplitude

head.
bnal Amplitude of an interchanged cartridge shall be between 75 % and 125 % of the SRA.

he interchanged cartridge may beisegmented into blocks. No missing pulses shall occur within

he SRA is provided by the calibration factors supplied with each Secondary Standard Reference T|

el skew

ptween corresponding Channel bits on the physical tracks of a logical track (See 11.3.1.6) shall n
lengths for any pair of such physical tracks.

of 1 000 000

within 5 % of

of change of

the measured

ape.

t exceed 200
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Block Recording Format

Scrambler

The 4 144 bytes of each Data Block (Figure 29) shall be scrambled bit-by-bit by the circuit shown in figure 33. As a result each

original Data

Block is transformed into a Scrambled Data Block of 4 144 bytes.

In the initial condition, the circuit shall be set to all ONEs. All stages are D Type flip flop.

Scrambler
data output

[
L

Data input @

®)

!
:

vy
v
v
v
v
v
v
!

Dat4

00-0063-

14.2 Mo

The 4 144 byjtes of the Scrambled Data Blocks are 8-bit bytes. They shall be modulated so that, after modula
bytes are repfesented by 34 188 bits, grouped in 1 036 grotips of 33 bits each.

14.2.1 Mo

These 4 144

identified by
Nio---N5g, N
nibbles are tr
M 4-bit nibb
process the N
and Ns3 of n
initially unde

Figure 33 — Circuit of'the Scrambler

ulation

ulation process

pytes shall be operated on in groups of 4 at a time. Each group of 4 bytes shall be split into 8 nibb
NO to N7, NO being the least.significant nibble. The bits of each nibble are identified by Ny,
71> N7y and N5 At the end ‘ofithe process 33 encoded bits are produced. At the end of the modula
hnsformed into seven 44bit nibbles M0 to M4, M6 and M7 and one 5-bit nibble M5 (Figure 31).
es are identified by My, My;, M), and My etc.; those of the 5-bit nibble M5 by M, to Ms,. A
A nibble shall be set to the same pattern as the N nibbles, i.e NO/MO N1/Ml....N7/M7. The bi
ibble N5 shall.be ‘placed in bit positions 4, 3, 2, and 1 of nibble M5, the setting of bit Mg, in
fermined.

|N7|N6|N5|N4|N3|N2|N1|N0|

!

|M7|M6|M5|M4|M3|M2|M1|M0|

Figure 34 — Transformation of 32 bits into 33 bits

The algorithm to obtain the M nibbles shall as follows.

i. Ifnone of the N nibbles is set to all ZEROs, Bit Mg, shall be set to ONE, all other bits remain unchanged.

© ISO/IEC 200!
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ii.

iil.

iv.

14.2

If one N nibble is set to all ZEROs, Bits My, shall be set to ZERO, Bit My, shall be set to ONE, Bit Ms,, Ms; and My,
shall specify the ordinal number of the N nibble set to all ZEROs, all other bits remain unchanged. Unless nibble N5 is set
to all ZEROs, the data from this nibble N5 shall be written into the M nibble having the same ordinal number as the N
nibble set to all ZEROs.

If two N nibbles are set to all ZEROs, Bits My, and M, shall be set to ZERO, bit M5 shall be set to ONE, Bits Ms;, M3

and Ms;s, shall specify the ordinal number of one of the N nibbles that is set to all ZEROs. Bits M,, M,; and M, shall

specify the ordinal number of the other N nibble that is set to all ZEROs. The setting of all other bits shall remain
unchanged. The data from the N5 nibble shall be written into the left-hand side M nibble corresponding to the N nibble set
to all ZEROs. The data from the N4 nibble shall be written into the M nibble corresponding to the second N nibble set to
all ZEROs to the right-hand side of the second N nibble set to all ZEROs.

If 3 or more N nibble are set to all ZEROs, Bits Ms; and M3 shall be set to ZERO, Bits Mg, and Mss Mgy, My, My,

A

M;,, M3, apd Mz strattbeset o ONE foreachrof the Nmibbie et toat- ZEROsAdt Nmibbies ot settoat) ZER Os shall

be assigned|to the corresponding M nibbles as required. Where there are 4 or more nibbles set to all ZEROsythe M nibbles
that are still set to all ZEROs, shall be set to ONE. Nibbles N3, N4 and N5 are assigned to M nibbles known| to have been
set to all ZHROs.

.2 Modulated Data Group

A Postamble of[168 bits shall be added to these 1 036 groups, so that the complete Modulated‘ Data Group consists of 34 356

bits.

the computation| they shall be set to 1000.

14.3

The
The

42

This Postanble shall be obtained by means of the circuit of figure 35. All stages shall be ;Type D flip flop. At the start of

<
Nl

@

A 4
\ 4
\ 4

»
>

Postamble output

IE ta clock

00-0p63-A
Figure 35 - Circuit of the Postamble

Precodpr

Modulated [Data Group)shall be then processed through the Precoder of figure 36. Both stages shall be Typle D flip flop.
corresponding algotithm is Y, = X, ® Y, ,. In the initial state the precoder shall be set to ZERO.
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Data Out

@

144 Rec

Data clock I

01-0002-A

Figure 36 — Circuit of the Precoder
brding Data Block

The Recordinyg Data Block shall consist of the Precoded Data Block completed with aPr¢amble and a Sync preceding it. This

Preamble and

this Sync shall not be processed according to clause 13.

14.4.1 Preamble

The Preambl
field. The Pr{

14.4.2 Syng

e shall consist of 800 bit cell times. There shall be a flux transition at the end of the gap precedihg the Preamble
amble field shall consist of flux transitions at intervals of 4 bit cell times. This shall be done 200 times.

The Sync shdll consist of 37 bit cell times. A flux transition shall ocenr at the following bit cell intervals : 99 922 2 2.

15 Typ

Representation Field
800 bit cells Preamble
37 bit cells Sync
34 356.bits Precoded Data Block

Figure 37 — Recording Data Block

es and Use.of Blocks

15.1 Typs of Bloeks

There shall b
— Data Bld

e six types of blocks.
cks

—  Track1

FaPRTER ¥ | 1
OldIT DIUCTKS

—  End of Track Blocks (EOTR)
— End of Data Blocks (EOD)

— ECC Blocks

—  Track ID End Blocks

Blocks shall have the format shown in figure 29 (See 12.4). This figure shows a Data Block. All blocks, except ECC Blocks
(See 15.2.4) shall have the same structure, but their Data Field shall not contain user data.

15.2 Use

of blocks

15.2.1 Track ID Start Blocks

Track ID Blo

cks shall be located in the FAF2 only.
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The Data Field of the Track ID Block is not specified by this International Standard and shall be ignored in interchange. The
Physical Block Number in the Control Field 2 of these blocks shall be set to (FFFF). The K Bit in the Control Field 2 of these
blocks shall be set ONE.

15.2.2 End of Track Blocks (EOTR)

If the Envelope has been completely written, and there is less than 3 048 mm but more than 1 524 mm left to the BOT or EOT,
then at least 74 EOTR Blocks shall be recorded on tape and the recording completed. If the Envelope is not completed, and
there is less than 3 048 mm but more than 1 524 mm left to the BOT or EOT, a minimum of 74 EOTR blocks shall be recorded
on tape and the recording ended. The completed Envelope is then recorded at the start of the next logical track.

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

15.2.3 End of Data of Data Blocks (EOD)
At least one Enyelope of 120 EOD Blocks shall be recorded to indicate the end of the data recorded on the tape.

The content of|the Data Field of an EOD Block is not specified by this International Standard and shall Be ignored in
interchange.

15.2.4 ECC Bjocks

The bytes of th¢ four ECC Blocks shall be computed over the 4 096 bytes of the Data Field and the 16 bytes ¢f CF1 of the
preceding blockis of an Entity. The ECC check bytes shall be recorded in byte positions 0001 to 4112, thus the| CF1 of ECC
Blocks consist dnly of the 4-byte field.

The CF2 of EC(C Blocks shall be as specified in 12.4.2.
The ECC Blockk shall be completed by a CRC computed as specified in 12.4.3.
Annex E specifies how the ECC bytes shall be computed.

15.2.5 Track 1D End Blocks

Track ID End Blocks shall be located in the FAF2 only, immediately following the Track ID Start Blocks. The Physical Block
Number in the Control Field 2 of these blocks shall be set to ZER@"and the K Bit in shall be set to ONE. A miimum of one
complete Envelppe shall be written.

The content of the Data Field of the Track ID End Block is not specified by this International Standard and shall [be ignored in
interchange.

16 Format of Entities

All blocks, exc¢gpt EOTR and EOD Blocks, shall be recorded in Entities. An Entity shall be recorded entirely] on the same
logical track. It|shall consist of 20 blocks fumbered consecutively from 1 to 20. At least block No. 1 shall be § Data Block.
Blocks No. 2 to|No. 16 shall be either Data Blocks or repeated Data Blocks.

—  Block No. 17 shall be the ECC1Block
—  Block No. 18 shall be the ECC2 Block
—  Block No. 19 shall be the ECC3 Block
—  Block No. 20 shalkbe the ECC4 Block.
After computation’of the ECC Blocks, the Data Blocks and the ECC Blocks are recorded on the tape. Each Qlock shall be
preceded by a gap-eensisting—ofa-d-e—erased-portion—-oftape-ofanominaltenstho mm—eof—which the read
signal is less than 5 % of the Average Signal Amplitude.

17 Format of Envelopes

Entities shall be grouped in Envelopes. The number of Entities of an Envelope constitutes its size and shall be in the range 1 to
8. Each Entity within an Envelope shall be identified by its Entity Number (12.4.2.10) related to that Envelope. Envelopes
shall not span logical tracks. After a write command from the host, recording shall start in a new Envelope immediately after
the Envelope to which the append point is targeted. From this point on all existing data shall be overwritten. Within an
Envelope, the blocks are recorded in any order on the physical track of the logical track.

18 Error handling

When a block is in error, it shall be re-written on any other physical track of the same logical track until it is written
successfully (See also 12.4.2.2).
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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 when
measuring the light transmittance of the tape.

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

A.2 Des

The equipmeht shall comprise:

ription of the measuring equipment

— the radia}ion source,
— the radia}ion receiver,
— the meaguring mask,

A.2.1 Radiation source

Two infra-red light-emitting diodes (LED) with the following parameters shall be used successively:

LED No. 1

Wavelength 3t peak emission : 750 nm + 50 nm
Half-power bandwidth : + 50 nm

LED No. 2

Wavelength 3t peak emission : 1 050.nm+ 50 nm
Half-power bandwidth : + 50 am

A.2.2 Radiation receiver
A flat silicon|photo diode shall®beused. It shall be operated in the short-circuit mode.

A.2.3 Megsuring mask

The measurifjg mask shall*have a thickness of 2 mm and a circular aperture of diameter d such that the area i§ 80 % to 100 %
of the active firea of'the photo diode.

The surface df.the mask shall be mat black.

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

A.2.4 Optical path (Figure A.1)
The optical path shall be perpendicular to the mask. The distance L from the emitting surface of the LED to the mask shall be

L= d mm
2tana

where a is the angle where the relative intensity of the LED is not less than 95 % of the maximum intensity of the optical axis.

A.2.5 Finish

The whole assembly shall be enclosed in a mat black case.
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A.2.6 Measuring circuitry (Figure A.2)

The components of the measuring circuitry are:

E : regulated power supply with variable output voltage
R : current-limiting resistor

LED : light-emitting diode

Di : silicon photo diode

A : operational amplifier

Ry, Ry - feedback resistors

S : gain switch

A% : voltmeter

The forward cutjrent of the LED, and consequently its radiation power, can be varied by means of the power suppl
Di is operating ijn the short circuit mode.
The output voltgge of the operational amplifier is given by

Vo = I x Ry whdre 1, is the short-circuit current of Di.

The output voltdge is therefore a linear function of the light intensity.

R and Ry shallfbe low temperature-drift resistors with an accuracy of 1 %.

The following ratio applies:

A.3 Measuring method

Set switch S to position 0.
With no test piefe mounted, vary the supply voltage of E until voltmeter V reads full scale (100 %).

Mount a test pigce of magnetic tape on the mask. Set swifch S to position 1. Full deflection of the voltmeter noy
light transmittarjce of 5 %.

Apply the meth¢d twice, once with LED No. 1 ahd-once with LED No. 2.

Tape _
Silicon photo
- diode
i \\\ <_:: 20— d Optical

~o - _ axis
LED RN

y E.

represents a

¢— L ——»U Mask

93-0123-A

Figure A.1 - Optical arrangement
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