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Brief History

ECMA have produced a series of ECMA Standdodsassetteand cartridges containing magnetpes of different width

and characteristics.

ECMA-34 (1976) :
ECMA-46 (1976) :
ECMA-79 (1985) :
ECMA-98 (1985) :

ECMA-120 (1993) :
ECMA-139 (1990) :

ECMA-145 (1990) :
ECMA-146 (1990) :

ECMA-150 (1991) :

ECMA-152 (1993) :
ECMA-169 (1992) :
ECMA-170 (1992) :

ECMA-171 (1992) :

ECMA-182 (1992) :
ECMA-196 (1993) :
ECMA-197 (1993) :
ECMA-198 (1993) :

ECMA-209 (1994) :
ECMA-210 (1995) :

Data Interchange on 3,81 mm Magnetic Tape Cassette (32 bpmm, Phase Encoded)
Data Interchange on 6,30 mm Magnetic Tape Cartridge (63 bpmm, Phase Encoded)
Data Interchange on 6,30 mm Magnetic Tape Cartridge Using IMFM Recording at 252 ftpmm

Data Interchange on 6,30 mm Magnetic Tape Cartridge Using NRZ1 Recording at 394 ftpmm -
Streaming Mode

Data Interchange on 12,7 mm 18-Track Magnetic Tape Cartridges

3,81 mm Wide Magnetic Tape Cartridge for Information Interchange - Helical Scan Recording -
DDS Format

8 mm Wide Magnetic Tape Cartridge for Information Interchange, Helical Scan Recording

3,81 mm Wide Magnetic Tape Cartridge for Information Interchange - Helical Scan Recording -
DATA/DAT Format

3,81 mm Wide Magnetic Tape Cartridge for Information Interchange - Helical Scan Recording -
DDS-DC Format Using 60 m and 90 m Length Tapes, 2nd Edition

Data Interchange on 12,7 mm 18-Track Magnetic Tape Cartridges - Extended Format
8 mm Wide Magnetic Tape Cartridge, Dual Azimuth Format - Helical Scan Recording

3,81 mm Wide Magnetic Tape Cartridge for Information Interchange - Helical Scan Recording -
DDS Format Using 60 m and 90 m Length Tapes

3,81 mm Wide Magnetic Tape Cartridge for Information Interchange - Helical Scan Recording -
DATA/DAT-DC Format Using 60 m and 90 m Length Tapes

Data Interchange on 12,7 mm 48-Track Magnetic Tape Cartridges - DLT 1 Format -
Data Interchange on 12,7 mm 36-Track Magnetic Tape Cartridges
Data Interchange on 12,7 mm 112-Track Magnetic Tape Cartridges - DLT 2 Format -

3,81 mm Wide Magnetic Tape Cartridge for Information Interchange - Helical Scan Recording -
DDS-2 Format using 120 m Length Tapes

Data Interchange on 12,7 mm 128-Track Magnetic Tape Cartridges - DLT 3 Format

12,65 mm Wide Magnetic TaPartridgefor Information Interchange - Helical Scan Recording -
DATA-D3-1 Format

Standard ECMA-182 concerns a cartridge dyze different fromthat of StandardECMA-120, ECMA-152and ECMA-

196. Whilst the magnetic tape is also 12,7 mm wide, it is characterizbé fagt that thephysical tracks, recordeahd read

in pairs, constitutéwo groups, the first recordeaind read irforward direction, theexond in reverse directioistandard
ECMA-197 constitutes a development of the cartridge specified in Standard ECMA-182 in that the number of tbeeks has
raised from 48 to 112, thusising the totatapacity ofthe cartridge accordingly. Both Standards ECMA-582 ECMA-

197 have been adopted by ISO/IEGder the fast-track procedure as International Standards ISO/IEC 484230/IEC
13962, respectively. IBtandard ECMA-209 the number of tracks is raised toalBan enhancddrmat is specifiedThis
ECMA Standard has also been contributed to ISO/IEC for adoption as an International Standard.

This ECMA Standardapecifies afurther development othe DLT-formatted cartridges according to Standard ECMA-209
allowing for a capacity of 20 Gbytes of uncompressed data or, typically, of 40 Gbytes to 60 Ghytes of compressed user da

Adopted as an ECMA Standard by the General Assembly of December 1995.
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Section 1 - General

2
21

2.2

2.3

3

4

4.1

4.2

4.3

4.4

4.5

Scope

This ECMA Standardpecifiesthe physicaland magneticharacteristics of a 12,7 mm wide, 128-track magnetic
tape cartridge, to enable interchangeability of such cartridges. Ispdsifiesthe quality of the recorded signals, a
format - called Digital Linear Tape 4 (DLT 4)and arecording method. Together with a labelling standard, for
instance Standard ECMA-13 for Magnetic Tape Labelling, it allows full data interchange by means of such magn
tape cartridges.

Conformance
Magnetic tape cartridges
A magnetic tape cartridge shall bedonformance withthis Standard if isatisfiesall mandatory requirements of
this Standard. The tape requirements shall be satisfied throughout the extent of the tape.
Generating systems

A systemgenerating a magnetic tape cartridgeinterchange shall be entitled to claconformance wittthis
Standard if all the recordingbkat it makes on a tape according to 2.1 meet the mandatory requireménits of
Standard.

Receiving systems

A system receiving anagnetic tape cartridge fanterchange shall be entitled to clasonformance wittthis
Standard if it is able to handle any recording made on a tape according to 2.1.

References
ECMA-13 (1985) File Structure and Labelling of Magnetic Tapes for Information Interchange

ISO 1302:1992 Technical drawings - Method of indicating surface texture on drawings.

Definitions
For the purpose of this Standard, the following definitions apply.

Average Signal Amplitude

The average peak-to-peaklue ofthe output signal from the read head at the physical recor#ngity of
2 142 ftpmm measured over a minimum length of track of 25,4 mm, exclusive of missing pulses.

azimuth

The angular deviation, in minutes of arc, of the miax transition line of the recording made on a tréi@m
the line normal to the Reference Edge.

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

Beginning-Of-Tape marker (BOT)

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

An ordered set of bits acted upon as a unit.

NOTE

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



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

4.7 Cyclic Redundancy Check (CRC) character
A 64-bit character, generated by a mathematical computation, used for error detection.

4.8 Early Warning (EW)
A signal generated by the drive indicating the approaching end of the recording area.

4.9 Error-Detecting Code (EDC)
A mathematical computation yielding check bytes used for error detection.

4.10 End-Of-Tape marker (EOT)
A hole punched on the centreline of the tape towards the end farthest from the leader.

411  Entity
A group of ten Logical Blocks treated as a logical unit and recorded on a logical track.

412 Error-Correcting Code (ECC)

A mathematical computation yielding chelsitesused forthe correction of errordetected byhe CRC and the
EDC.

4.13  flux transition position
The point which exhibits the maximum free-space flux density normal to the tape surface.

4.14  flux transition spacing
The distance on the magnetic tape between successive flux transitions.

4.15  Logical Block
The two physical blocks simultaneously written on, or read from, the two physical tracks of a logical track.

4.16 logical track
A pair of physical tracks that are written or read simultaneously.

4.17  magnetic tape

A tapethat acceptsand retains magnetic signals intendedinput, output,and storage purposes on computers
and associated equipment.

4.18 Master Standard Reference Tape

A tape selected athe standardfor reference field,signal amplitude, resolution, peakshifind overwrite
characteristics.

NOTE

The Master Standard Reference Tape has been established by the Quantum Corporation.
4,19 object

A Record or a Tape Mark Block.
4,20 page

A logical division of a physical block.
4.21  physical block

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

4.22  physical recording density

The number of recorded flux transitions pearit length of trackexpressed in fluxransitions per millimetre
(ftpmm).



4.23

4.24

4.25

4.26

4.27

4.28

4.29

4.30

431

5
5.1

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

Record
A collection of User Bytes, the number of which is determined by the host.

Reference Edge

Thebottom edge ofhe tape whewriewing the magnetic coating of the tape with B@T totheleft and the EOT
to the right of the observer.

Reference Field

The Typical Field of the Master Standard Reference Tape.

Secondary Standard Reference Tape

A tape the characteristics of which are knoawd stated in relation to those of the Master Stand@eterence
Tape.

NOTE

Secondary Standard Reference Tapes can be ordered under Reference "SSRT/DLU# yedit 2005rom
Quantum Corporation, 333 South Street, Shrewsbury, Mass. 01545-4195, USA.

It is intended that these be used for calibrating tertiary reference tapes for routine calibration.

Standard Reference Amplitude (SRA)

The AverageSignal Amplitude from the Master Standarkference Tape when it is recordedh the Test
Recording Current at 1 071 ftpmm.

Standard Reference Current

The current that produces the Reference Field.

Test Recording Current
The current that is 1,1 times the Standard Reference Current.

Typical Field

In the plot of theAverage Signal Amplitude against the recordifigld at the physical recordinglensity of
2 142 ftpmm, the minimunfield that causes an Averag8ignal Amplitude equal to 95 % of the maximum
Average Signal Amplitude.

Conventions and notations

Representation of numbers
The following conventions and notations apply in this Standard, unless otherwise stated.
— A measured value is roundeff to the least significant digit of the correspondsyecified value. It implies

that aspecified value 01,26 with apositive tolerance-0,01, and anegative tolerance -0,02 allowgange of
measured values from 1,235 to 1,275.

- In each block and in each field the bytes shall be arranged with Byte 1, the least significant, fir:
Within each byte the bits shall be arranged with Bit 1, the least significant, first and Bit 8, the mo
significant bit, last. This order applies to the data, and to the input and output of the error-detecting &
error-correcting codes, and to the cyclic redundancy characters.

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

— The setting of bits is denoted by ZERO or ONE.



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

5.2 Dimensions
Unless otherwise stated, all dimensions in the format 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.

54 Acronyms

BOT Beginning of Tape

CF1 Control Field 1

CF2 Control Field 2

CRC Cyclic Redundancy Check (character)

ECC Error-Correcting Code

EDC Error-Detecting Code

EOD End of Data

EOT End of Tape

EOTR End of Track

EW Early Warning

FCT1 Forward Calibration Track 1

FCT2 Forward Calibration Track 2

RCT1 Reverse Calibration Track 1

RCT2 Revers€alibration Track 2

2,7 RLL Run Length Limited (method)

SRA Standard Reference Amplitude
6 Environment and safety

Unless otherwise statethe conditionsspecified belowefer to the ambient conditions in the test or compugem
and not to those within the tape drive.
6.1 Cartridge and tape testing environment.

Unless otherwise stated, teatsdmeasurements made on the cartridgdtape to checkhe requirements of this
Standard shall be carried out under the following conditions:

- temperature: 23°@2°C
- relative humidity: 40 % to 60 %
- conditioning before testing: 24 h

6.2 Cartridge operating environment

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

- temperature: 10 °Cto 40 °C
- relative humidity: 20 % to 80 %

- wet bulb temperature: 25 °C max.
NOTE

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

If during storage and/or transportation a cartridge has been exposed to conditiongtweitdideevalues, itshall
be conditionedefore use by exposure tloe operating environmefar a time equal to, or greatdran, thetime
awayfrom the operating environment up to a maximum of 2 h. Thleadl be nadeposit of moisture on or in the
cartridge.

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



6.4
6.4.1

6.4.2

6.5

- temperature: 16 °C to 32 °C
- relative humidity: 20 % to 80 %
- wet bulb temperature: 26 °C max.

Tapes intended for archiving data for one year or more shall be stored under the following conditions:

- temperature: 18 °C to 26 °C
- relative humidity: 20 % to 60 %

The stray magnetic field at any point on the tape shall not exceed 4000 A/m. There shalépesitoof moisture
on or in the cartridge.
Safety
Safeness
The cartridge and itsomponentshall not constitutany safety ohealth hazardvhen used irthe intended
manner, or through any foreseeable misuse in an information processing system.
Flammability
The cartridge and its components shall be made from materials which, if ignited from a matchridwigen
so ignited do not continue to burn in a still carbon dioxide atmosphere.
Transportation

This Standardioesnot specifyparameters fothe environment in which cartridges should be transported. Annex
F gives some recommendations for transportation.

Section 2 - Requirements for the unrecorded tape

7
7.1

7.2

7.3

7.4

7.5

7.6

7.6.1

Mechanical and electrical requirements

Material

The tape shaltonsist of a basmaterial (orientegbolyethyleneterephthalate film or its equivalerdpated on one
surface with a stronget flexiblelayer of ferromagnetimaterial dispersed in a suitable binder. The otleface
of the cartridge shall be coated with a non-ferromagnetic conductive coating.

Tape length
The length of the tape from the leadersplice to the hub shall be 537 m

Width
The width of the tape shall be 12,649 mm + 0,010 mm.

The width shall be measureatrossthe tape fromedge to edge whethe tape is under a tension lessthan
0,28 N.

Total thickness

The total thickness of the tape at any point shall be betwegmBzhd 9,3.um.

Discontinuity
There shall be no discontinuities in the tape between the BOT and EOT such as those produced by tape splici
perforations.
Longitudinal curvature
The longitudinal curvature is measured as the departure ddfexrence Edge dhe tape from atraight line
along the longitudinal dimension of the tape in the plane of the tape surface.

Requirement

Any deviation ofthe Reference Edge from straight line shall be continuowshd shall noexceed0,038 mm
within any 229 mm length of tape.



7.6.2

7.7

7.8

7.9
7.9.1

7.9.2

7.10

Procedure

Measure at a tension of 1,39 N £ 0,28 N in a test fixture equippedwdtuides spaced at 228m. The two
guidesshall be spring-loaded to position tReference Edge dhe tape againdivo edgecontrol surfaces.
Measure the maximum deviation of the Reference Edge of the tape from the linebétasarthe two control
surfaces.

Out-of-Plane distortions

All visual evidence of out-of-plane distortichall beremoved wherthe tape isubjected to aniform tension of

0,6 N. Out-of-plane distortions are local deformations which cause portions of the tape to deviate from the plane of
the surface othe tape. Out-of-plane distortioase most readily observedhen the tape is lying on a flatirface

under no tension.

Cupping
The departure across the width of the tape from a flat surface shall not exceed 0,76 mm.
Cuta 1,0 m = 0,1 m length of tape. Conditiofoita minimum of 3 hours in the test environmenthanging it
so thatboth surfacegrefreely exposed tthe test environment. From the centre portion of the conditioned tape
cut a test piece of approximately 25 niength. Stand the tegiece onits end in a cylinder which is at least 25
mm highwith an inside diameter of 13,0 mm + 0,2 mm. With tyéinder standing on an optical comparator
measure the cupping by aligning théges othe testpiece tothe reticleand determining thdistance from the
aligned edges to the corresponding surface of the test piece at its centre.
Roughness of the coating surfaces

Roughness of the back coating surface

The back coating surfashall have an arithmetic average roughnegbdweer0,003 um an@®,018 um (ISO
1302:N 2). This measurement shall be made using a contacting stylus of radius 12,5 um with a 20 mg load, and
a 254 um cut-off range.

Roughness of the magnetic coating surface

The magnetic coatingurfaceshall have an arithmetic average roughnegbéRween0,003 um and,008 um
(ISO 1302: N 3). Fothis measurement, the contactstglusradius shall be 12,5 um with a 20 mg loadd a
254 pm cut-off range.

Coating adhesion
The force required to peel any part of the coating from the tape base material shall not be less than 1,5 N.

Procedure

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

i) Using a double-sided pressure sensitive tape, attach the full width of the @¢esttpia smooth
metal plate, with the magnetic coating (recording surface) facing the plate, as shown in figure 1.

iii) Fold the test péce overl80°, attach the metal plate and the free end of the test pd the jaws of
a universal testing machine and set the speed of the jaw separation to 254 mm per min.

iv) Note the force at which any part of the coating first separates from the base material. If this is less
than 0,2 N, the tape has failed the test. If the testeppeels away from the double-sided pressure
sensitive tape before the forcecerds 0,2 N, anlternative type of double-sided pressure sensitive
tape shall be used.

V) Repeat i) to iv) for the back coating.
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7.11

7.11.1

7.11.2

Recordinj surface Scribed line

/7

i\

/]
N

Pressure-sensitive tape
¢ 125 mm————»

Figure 1 - Measurement of the coating adhesion

Layer-to-layer adhesion

Layer-to-layer adhesion refers tive tendency of a layer, when held @fose proximity tothe adjacent layer, to
bond itself to an adjacent layer so that free and smooth separation of the layers is difficult.

Requirements

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

Procedure
i) Fasten one end of a 914 mm length of tape, magnetic coating inwards, to a horizontal
mounted stainless steel cylinder with a low cold-flow adhesive material.
i) The dimensions of the cylinder shall be:
- diameter: 12,7 mm
- length: 102 mm
iii) Attach a mass of 1 000 g to the opposite end of the tape.
iv) Attach, 25,4 mm above the mass, a narrow strip of double-sided adhesive tape to the magne
coating.
V) Slowly rotate the cylinder, so that the tape winds uniformly around it into a compact and eve
roll. The double-sided tape secures the end and prevents unwinding when the mass is remov
Vi) The cylinder with the tape shall then be exposed to the following temperature and humidi
cycle:
Time Temperature RH
16 hto18h 54 °C 85 %
4 h 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 outer one or two wraps shall spring loose without adhesion.
X) Hold the free end of the tape and allow the cylinder to fall, thereby unwinding the tape.
Xi) The tape shall show no coating delamination, except for the 51 mm of tape nearest to t

cylinder.
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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 4 900 Nfrand 11 700 N/m#h

7.12.2 Procedure

Clamp a tespiece of tape at least 178 mmlength with an initial 102 mm separatitetweenthe jaws of a
universal testing machine with a nominal crosshgaskd of 3 mnper minute. Calculate the modulus using
the chord of the curve between the force at 0 % and 1 % elongation.

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 between 2 x 18 N Chm and
8 x 103 N Chnm.

7.13.2 Procedure
Calculate the flexural rigidit{p from the following equation:

_ExtS
12

D x (1-v?)

where:

E = modulus of elasticity obtained from12
t = measured thickness of the tape in mm

v = Poisson's ratio, set to 0,33



7.14

7.14.1

7.15
7.15.1

7.15.2

7.16

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

Use astatic-weighing-constant-rate-of-grip separation tester capalmeliofiting the load with aaccuracy of
2 %. Clamp a tegpiece of tape at least 178 mm long with iaitial 102 mm separatiobetweenthe jaws.

Elongate the test piece at a rate of 51 mm per minute until a minimum elongation of 10 % is reached. The f

required to produce an elongation of 3 % is the tensile yield force.

Electrical resistance
Requirement
The electrical resistance of any square area of the magnetic coating shall

- be greater than 50 x 4@
- not exceed 50 x 26 Q

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

- not exceed 100 x fQ

Procedure

Condition a test piece of tape tine test environmerfor 24 h. Positiorthe testpiece over tw®4-carat gold-
plated, semi-circular electrodeaving a radius = 25,4 mm and a finish of éast N4, sdhat therecording
surface is in contact with each electrode. These electstddisbe placed parallel to the grousuad parallel to
each other at a distande= 12,7 mmbetweentheir centresApply a forceF of 1,62 N to each end of thest
piece. Apply ad.c. voltage of 100 V + 10 V acrofse electrodesandmeasure the resulting currdigw. From
this value, determine the electrical resistance.

Repeat for a total of 5 positions aloting tesipieceandaverage the 5 resistance readings. Fob#uk coating
repeat the procedure with the back surface in contact with the electrodes.

93-0122-A

Figure 3 - Measurement of electrical resistance

When mounting the tegiiece, make surthat noconducting paths exidietweenthe electrodes exceghat
through the coating under test.

NOTE
Particular attention should be given to keeping the surfaces clean.

Inhibitor tape

This Standard does not specify parameters for assessing whether or not a tape is an inhibltaweapgannex
J gives further information on inhibitor tapes.
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7.17  Abrasivity
Tape abrasivity is the tendency of the magnetic coating to wear the magnetic heads.
7.17.1 Requirement
The depth of the wear pattern in a ferrite wear bar shall be less than 1,27 um.

7.17.2 Procedure

A test piece 61 m itength shall bgpassed for 100 passes Gftles) over aectangular bar of manganese zinc
ferrite. The bar shall be 0,3 mm wide and its top surface shall be rounded off with agadiisnm. Thetape
speedshall be 2,54 m/s, the tension shall be nominally 1ghtl thewrap angle shall be 12°. Theear depth

is measured with a profilometer across the width of the tape path.

NOTE

Manganese zinc ferrite should be available from Philips Ceramic Division in Saug@t¥igsnder order part
number 3H7.

v N N
g

)
%

)
%

NN

94-0086-A

Figure 4 - Measurement of abrasivity (not to scale)

7.18  Light transmittance of the tape and the leader

The light transmittance of the tapad theleader shall béessthan 5 %when measured according to the method
specified in annex A.

7.19  Coefficient of dynamic friction
The coefficient of dynamic friction is measured between the surfaces of the tape, and calcium titanate ceramic.
7.19.1 Requirements

Between the magnetic surface and the back surface : greater than 0,20
Between the magnetic surface and other surfaces: 0,10 to0 0,40
Between the back surface and calcium titanate: 0,10 to 0,25
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7.19.2 Procedure for the measurement of the friction between the magnetic surface and the back surface

i) Wrap a firstpiece of tapearound a calcium titanate ceramic cylinder, (R 0,05 um) of diameter
25,4 mm and wrap it with a total wrap angle of more than 90° with the back surface outwards.

i)  Wrap a second test piece, wilte magnetisurface inwards, arourttie first tespiece with a total wrap
angle of 90°.

i)  Exert on one end of the outer test piece a forde;cf 0,64 N.
iv)  Attach the other end to a force gauge mounted on a linear slide.
v)  Drive the slide at a speed of 1 mm/s, measure the Fgroequired.
vi)  Calculate the coefficient of dynamic frictigrfrom the equation
y =In P xi
F, =
whererttis the value of the wrap angle in radians.

7.19.3 Procedure for the measurement of the friction between the magnetic surface or thack surface and
calcium titanate ceramic

i) Wrap a piece of tape around a calcium titanate ceramic cylinder QRO5um) of diameter 25,4 mm and
wrap it with a total wrap angle of 90° with the magneticface orthe back surface, as appropriate,
inwards.

i)  Exerton one end of the test piece a forc&pf 0,64 N.
iiiy  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 fycequired.
v)  Calculate the coefficient of dynamic frictigrfrom the equation

F, 1

y=In—2x=
F, =
whererttis the value of the wrap angle in radians.

NOTE

Calcium titanate ceramic should be available from Philips Ceramic Division in Saug@\t¥g¢sinder order
part Ca Ti.

Magnetic recording characteristics
The magnetic recording characteristics shall be defined by testing the requirements given below.

When performing the tests, the output or resultant signal shall be measured on the same reléivbqgthss tape
calibrated to the Master Stand&dference Tapand thetape under test (read-while-write, or on equipment without
read-while-write capability, on the first forward-read-pass) on the same equipment.

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

- Tape condition: a.c. erased to 2 % or less of the Average Signal Amplitude

- Tape speed: 2,49 m/s £ 0,05 m/s

- Read track: within the written track

- Gap alignment: within 5' between the mean write transitions and the read gap
- Write gap length: 0,89 ym + 0,18 um

- Write gap width: 0,216 mm = 0,010 mm

- Read gap length: 0,18 um + 0,05 pm
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Read gap width: 48m £ 5um
Tape tension: 0,79 M 0,08 N
Recording current: Test Recording Current

Physical recording densities: f 2 2 142 ftpmmt 43 ftpmm, corresponding to 2,666 MHz2 %
1f = 1 071 ftpmmz 21 ftpmm, corresponding to 1,333 MHz2 %

Bandwidth of the read
amplifier: 4,5 MHz

Typical Field
The Typical Field shall be between 75 % and 125 % of the Reference Field.

Traceability to theReference Field is provided biye calibrationfactors supplied with each Second&tandard
Reference Tape.

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

Traceability to theSRA is provided byhe calibrationfactors supplied with each Second&tandardReference
Tape.

Resolution

The ratio of the average signal amplitude at the physical recoddimgjity of 2 142 ftpmm tthat at thephysical
recording density of 1 071 ftpmshall bebetween 90 %and 120 % of the same ratifor the Master Standard

Reference Tape.

Traceability to the resolution of the Master Standard Reference Tape is provided by the calibration factors supplied
with each Secondary Standard Reference Tape.

Overwrite

Overwrite isthe ratio of the residual signal of the average signal amplitude recorded at 1 071 ftprieiader
overwritten at 2 142 ftpmm to the average signal amplitude of the 1 071 ftpmm signal.

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

Traceability to theoverwrite ofthe Master Standar&eference Tape is provided bye calibrationfactors
supplied with each Secondary Standard Reference Tape.

Peak shift
Peak shift is measured as the time displacement freminal of theONEs transitions in the recorded pattern
110110110....

Requirement
For a peak shift ratio af % for the Master StandarBeferencelape, the measured peak shift ratio shall be
betweeni-2) % and (+2) %.

Traceability to the peak shift ratio of the Master StandRetkrence Tape is provided the calibratiorfactors
supplied with each Secondary Standard Reference Tape.

Procedure
The time interval measurements shall be averaged over 250 ONE-ONE-ZERO patterns taken at a sampling rate
of 96 times 2

The timebetween adjacent peakstire ONE-ONE interval islenoted as;. The timebetweerthe last ONE in
the ONE-ONE interval to the last ONE in the following ONE-ONE interval is denotgd as

Peak shift- % «100%

0
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Figure 5 - Measurement of peak shift

Tape quality
Missing pulses

A missing pulse is doss ofread signal amplitude. A missing pulse exists whenbise-to-peakead signal
amplitude is less than 35 % of half the Average Signal Amplitude for the preceding 25,4 mm of tape.

Requirement
The average missing pulse rate shall be less than 20 missing pulses for any recorded length of track of 100

Missing pulse zone

A missing pulse zone is a sequence of missing pulses exceeding 100 mm.
Requirement
Missing pulse zones shall not occur.

Tape durability

This Standardloesnot specify parameters for assessing tape durabilitgwever, arecommended procedure is
described in annex H.

n 3 - Mechanical specifications of the tape cartridge

General
The tape cartridge shall consist of the following elements

- acase

- areel for the magnetic tape

- alocking mechanism for the reel

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

- atape leader

Dimensional characteristics are specified for those parameters deemed mandatory for intaraheogeatible use
of the cartridge. Where there fieedom of designpnly the functional characteristics of the elemetescribed are
indicated.

Where theyare purely descriptivehe dimensions are referred to thmederence planes A, Band Cforming a
geometricaltrihedral. Where the dimensions are related topibsition of the cartridge in the drivhey may be
referenced to another surface of the cartridge.

In the enclosed drawings a typical implementation is represented in third angle projection.

Figure 6 shows a general view of the cartridge.
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Figure 7 shows the reference planes A, B, C.

Figure 8 shows the bottom side of the cartridge.

Figure 9 shows the right side of the cartridge.

Figure 10 shows the back side of the cartridge.

Figure 11 shows the left side of the cartridge.

Figure 12 shows a partial cross-section of the cartridge in locked position.
Figure 13 shows a partial cross-section of the cartridge in operating position.
Figure 14 shows the leader-to-tape connection.

Figure 15 showsthe splice of the leader-to-tape connection.

Figure 16 shows the leader.

Figure 17 shows the front side of the cartridge.

Figure 18 shows the back side of the cartridge with partial cut.

Figure 19 shows the top side of the cartridge with partial cut and the door open.

Figure 6 shows generalview of the cartridge. When it is not in the operating position, the reel of magnetic tape is
lockedand cannot rotate. Whdaoaded intothe drive, theback side is introduced firsind thefront side remains
visible during operation. During the loading process the tape reel is unlacketieposition of the cartridge within

the drive is fixed by elements of the drive engaging with corresponding elements of the case.

The position of thecase relative tdhe reference planes A, Bnd C isshown in figure 7. The top side lies in
reference plane A, the right side lies in reference plane B and the back side lies in reference plane C.

10.1  Bottom side and right side (figures 8 and 9)
The overall dimensions of the cartridge shall be

£ =105,79 mmt 0,20 mm

£5=105,41 mmt 0,20 mm

£3=25,40 mmt 0,25 mm

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

£, =6,25 mmt 0,10 mm

Lg = 4,85 mmt 0,05 mm

Lg = 84,07 mmt 0,20 mm

£ =3,81 mmt 0,05 mm

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 thdédottom sideand a guiding notchollowed by apositioning notch in theight side
determine the position of the cartridge in the drive.

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

tg = 21,59 mni 0,10 mm

+ 0,13 mm
-0,00 mm

fyg = 4,45 mm
£10= 2,79 mmt 0,05 mm
£17= 44,58 mmt 0,20 mm

The dimensions and the position of the positioning notch shall be defined by
£15,=5,56 mmt 0,10 mm
£13= 33,30 mmt 0,20 mm
£14=5,08 mmt 0,10 mm

h; =9,02 mmt 0,10 mm
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A =14°% 30"
The dimensions and the position of the guiding notch shall be defined by
£15=8,59 mmt 0,10 mm
l16= 24,64 mmt 0,10 mm
£17=1,50 mmt 0,05 mm
A, = 45°% 30’
Ag=14°+ 30

The rightsideshall have an indicatamonnected tdhe manuallyoperable write-inhibit switch described in 10.5.
The dimensions and the position of this indicator shall be defined by

£1g= 8,64 mmt 0,10 mm
£19= 5,08 mmt 0,10 mm
£y9=86,11 mmt 0,20 mm
£y1=10,16 mmt 0,10 mm

Writing is enabled when thsurface ofthe indicator is substantially flush with the cartridge wall. When this
surface is recessed by at leagdt mm writing is inhibited. When f@rce of up to1,0 N is exerted perpendicularly
on the centre of 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 10 and 11)
The back side shall have a window the dimensions and position of which shall be

£y5,=28,76 mmt 0,10 mm
lya=4,25 mmt 0,10 mm
Loq=4,45 mmt 0,10 mm
£y5=8,89 mmt 0,10 mm

This window allows afurther finger of the drive to penetrate into ttese to finally unlockhe reel of tapdsee
also 10.6).

A door shall be rotatably mounted at the corner of the back side and the left side. It is described in 10.6.
The left side shall have two edges the positions and lengths of which shall be
lye=61,47 mmt 0,20 mm

+ 0,13 mm
£57=9,65 mm

-0,00 mm
£70=41,9 mmt 0,20 mm

+ 0,18 mm
£75=16,18 mm

-0,00 mm

10.3 Tape reel (figures 8, 12 and 13)

Thebottom side othe caseshall have a circulavindow through which the drive spindle contacts the hub of the
reel and transmits torque. The diameter of this window shall be

d; = 35,05 mmt 0,08 mm

The position of its centre shall be defined by
{59 = 50,42 mmt 0,31 mm
£79=52,83 mmt 0,10 mm
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The interfacebetweenthe spindleand thehub is provided by 4&venly spacedeeth in the hub. In the non-
operating position, the surface of the hub shall be recessed from the outside surface of the case by

£yg=10,38 mmt 0,05 mm
The tooth profile consists of straight flanks. The envelope dimensions of the teeth shall be
d, = 23,88 mmt 0,13 mm
dy=29,21 mmt 0,13 mm
d, = 34,29 mmt 0,13 mm
A, =22°% 30"
A = 15°% 30'
whered, is the pitch diameter of the teeth.
In the operating position the surface of the hub shall be at a distance
lyg= 23,55 mmt 0,10 mm
from reference plane A.

Tape leader (figures 14, 15 and 16)

The positions of th80T and EOTrelative to the leader/tape connectamd to thephysical end of the taphall
be as follows.

The BOT shall be at a distance
3= 13 260 mmt 150 mm

from the leader/tape connection.

The EOT shall be at a distance
£31= 2 540 mmt 610 mm

from the physical end of the tape, whicHiiged tothe hub of the reel. Both tH2OT holeand EOThole shall
have a diameter

ds = 4,78 mmt 0,10 mm

Figure 15 shows the relative positions of the tape, the leader and the splice tape. They shall be defined by

(o= 11,81 mm min.
32°

20,32 mm max.

£35= 0,25 mm max.
£3,~ 0,41 mm max.
{35= 0,00 mm min.
£36= 0,20 mm max.

Dimensions(,,, {35 and{,g are related toanddepend on, each other. DimensiGg expresseshe requirement
that the splice tape shall in no case extend beyond the edges of either the tape or the leader.

There shall be ngield of the splice when dorce 0f22,2 N max. is applied in longitudinal directiacross the
splice.

Figure 16 shows the dimensions of the leader which shall be

+ 0,00 mm

Lay= 12,65 mm- 0.10 mm

£3¢= 309,63 mmt 0,30 mm
£35= 130,96 mmt 0,10 mm
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Lyo= 22,35 mmt 0,10 mm
£y9= 8,13 mmt 0,10 mm
L= 3,05 mmt 0,05 mm
Ly5= 2,95 mmt 0,05 mm

+ 0,13 mm
-0,00 mm

£45= 18,54 mmt 0,10 mm

Lyg=2,79 mm

Ly6= 8,69 mmt 0,10 mm
£,7 5,89 mmt 0,10 mm
Lyg= 6,33 mmt 0,10 mm
Lyo= 3,40 mmt 0,05 mm
Lgg= 3,73 mmt 0,05 mm
L= 7,47 mmt 0,10 mm
lgz= 6,86 mmt 0,10 mm
lg,~ 8,15 mmt 0,10 mm
les= 2,24 mmt 0,10 mm
lge= 3,40 mmt 0,05 mm
L= 6,325 mmt 0,001 mm
r{ =4,98 mmt 0,05 mm
r, =15,01 mmt 0,10 mm
r; =10,21 mmt 0,10 mm
r, =3,40 mmt 0,05 mm
rg = 4,00 mmt 0,01 mm
Ag=5°%30'
A, =15°% 30’
Ag=60°+ 30'

The design of the leader is explained in 10.6.

Front side (figure 17)

The manually operable write-inhibit switch shall have the dimensions
+ 0,00 mm

-0,20 mm

Lgg= 26,60 mmt 0,20 mm

Leg= 18,29 mm

This switchshall have a detent at w0 end positions with rce suitable to meg¢he requirement of the write-
inhibit indicator in the righside of thecase with which ishall beconnected. The actuédrce depends on the
design of the connection.

The front side shall have a slot intended for labels. The dimensions of this slot shall be
Lgo= 54,40 mmt 0,20 mm
Lg1= 18,40 mmt 0,20 mm
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Lgo= 21,40 mmt 0,20 mm
Lg3=0,76 mmt 0,10 mm

10.6  Operation of the cartridge (figures 18 and 19)
When the cartridge is introduced into the drive, the sequence of events is as follows.

i)

i)

v)

vi)

The door shall have a movable lock the lower edge of which shall be at a distance
Leqa= 14,50 mmt 0,20 mm

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 mmt 0,20 mm.
In this position the space along the left side that is delimited by
Lee= 3,40 mmt 0,05 mm
shall be free for a drive element to contact the edge definédgland(,, (see figure 11).

A finger of the drive penetrates into the case through the window define@bto ¢, (see
figure 10) to partially unlock the reel. The corresponding part of the locking mechanism shall not
require a penetration other than 8 miml mm nor a force other than 3,3 N 0,4 N to be
actuated.

When the cartridge has been completely introduced into the drive, it is held in position by
elements of the drive engaging the positioning notch of the right side (figures 8 and 9) and the
positioning hole in the bottom side (figure 8).

A second finger of the drive penetrates through the window of the bottom side defirgdobd,
and completely unlocks the reel. The requirements for penetration and force are the same as
specified in ii) for the first finger.

The drive spindle engages the teeth of the hub and raises the reel into the operating position (see
figure 13). The force with which the tape reel is held against the spindle shall bet&)(5NN.

In this final position of the cartridge within the drive, the tip of the leader shall be positioned as
specified by

Lg7= 4,42 mmt 1,52 mm
Leg= 49,28 mmt 1,27 mm
as shown in figures 18 and 19.

When the cartridge is within the drive in the operating position (figures 13 and 19), the tape is
pulled out of the cartridge by a drive leader attached to the hub of a reel within the drive. The tip
of this drive leader is designed so as to match the shape of the main hole of the tape leader and to
engage it. This drive leader has a hole corresponding to that shown in detail B of figure 16.
Dimensions and positions of these two holes are such that when the tape leader is wound onto the
hub of the drive reel the connection of the two leaders lies between the two holes.

The tape leader has a stop edge the longitudinal position of which relative to the end of the main
hole is specified by, (figure 16). The case shall have an abutment against which this stop edge
comes to rest when the tape is completely pulled back into the cartridge. This abutment, together
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with a case element engaging the slot of the tape leader shall be such that the dimensio
requirements fofg; and{gzg are met.

The tape leader and the abutment shall withstand the impact of having to stop the full reel wh
the tape leader is retracted with a speed in the range 152 mm/s to 178 mm/s. Until the reel is fu
locked, i.e. until the cartridge is ejected from the drive, the stop edge shall be held against t
abutment with a force in the range 1,1 N to 1,7 N.

Tape winding

The tape shall bevound onthe hub with the magnetic coating facing inwardsthsd duringforward read/write
operation the tape is unwound from the cartridge reel in a counterclockwise directionievhet fromthe top of
the cartridge.

The tape shall be wound with a tension of 1,14 0§28 N.

Moment of inertia
A full reel of tape shall have a diameter between 87,45 mm and 91,19 mm.

The moment of inertia shall be:
- Full reel: Between 13% 106 kg2 and 160x 10 kgii?
- Empty reel: Between 18 106 kglin? and 23x 106 kglin?

Material

The cartridge can be madeasfy material as long as the requirementthisf Standard are met. For example, the
hub and the case could be made of 10% glass-filled polycarbonate. A typical wall thickness is 1,5 mm.

The tape leader shall be made of a non-translucent magsemV.20), for instance pigmenteablyethylene
terephthalate.
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Figure 6 - General view
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Figure 7 - Reference planes
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Figure 15 - Position of the splice tape
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Figure 16 - Tape leader
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Figure 19 - Position of the leader tip
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Section 4 - Requirements for an interchanged tape

11 Method of recording
The method of recording shall be the 2-7 Run Length Limited (2-7 RLL) method in which

— a ONE is represented by a flux transition at the centre of a bit cell,
- a ZERO is represented by no flux transition in the bit cell,

— the number of ZEROs between two successive ONEs is at least two and at most seven.

Table 1 indicates howhe input bitseriesshall beconverted intadChannelbits series to meet the requirements of the
recording method.

Table 1 - Code conversion

Input bits series Channel bits series

10 0100

11 1000

000 000100

010 100100

011 001000
0010 00100100
0011 00001000

11.1  Physical recording density
The highest physical recording density shall be 2 142 ftpmm.

11.2  Channel bit cell length
The corresponding nominal Channel bit cell length is 0,156 pm.

11.21 Average Channel bit cell length
The average Channel bit cell length is the overall length of n Channel bit cells divided by n.

11.2.2 Long-term average Channel bit cell length
The long-term averag€hannelbit cell length shall be the averagéhannelbit cell length takenover a
minimum of 1 000 000 Channel bit cells. It shall be within 2,25 % of the nominal Channel bit cell length.
11.2.3 Short-term average Channel bit cell length
The short-term averagehannelbit cell length shall be the average talarer 10Channelbit cells. It shall be
within 5 % of the nominal Channel bit cell length.
11.3  Flux transition spacing
The spacingdetween fluxtransitions are influenced by the readangd writingprocessesthe recorded pattern
(pulse crowding effect) and other factors.

For a peak shift ratio of for the Master Standarfdeferencel'ape, the measured peak shift ratio shalhétveen
(n-3)% and §+3)%, when measured according to 8.5.

Traceability to the peak shift ratio of the Master Stand@eterence Tape is provided the calibrationfactors
supplied with each Secondary Standard Reference Tape.

11.4  Read signal amplitude

The signal amplitude shall be measured at a point in the read chdrerel the signal is proportional to the rate
of change of flux in the read head.

The Average Signal Amplitude of an interchanged cartridge shall be between 75 % and 125 % of the SRA.



11.5

11.6

12
12.1

12.2

12.3

12.4

- 29 -

Averaging forthe interchanged cartridgeay be segmenteadto blocks. Nomissing pulseshall occurwithin the
measured area.

Traceability to theSRA is provided byhe calibrationfactors supplied with each Second&tandardReference
Tape.

Azimuth

The anguladeviation of the recorded flux transitions from a lim@mal to theReference Edge dhe tape shall
be less than 10 minutes of arc.

Channel skew

The deviatiorbetween correspondinghannelbits on the physical tracks of a logical trgekel2.5.3) shall not
exceed 40 Channel bit cell lengths.

Tape format

Reference Edge

The Reference Edgshall be thébottom edge when viewirthhe magnetic coating of the tape with 8®T to the
left and the EOT to the right of the observer.

Direction of recording
Recording shall take place in two directions:

- forward: from BOT to EOT
- reverse: from EOT to BOT

Tape layout
The tape shall partitioned into two areas:

- the Calibration and Directory Area,
- the Data Area.

BOT EOT
© G6 Reverse Data Tracks G4
[O]
<
8 ol 2 | o
= < S 0] = O
2 | w o| € ® | G4 Forward Data Tracks G6
0 e <| F (8| < |9
s | X =l szl 2 2O C
R BE
I = =
e 5 9 8 |S| & |3]| G6 G4
3 3 = lal 5 |© Reverse Data Tracks
o
G4 Forward Data Tracks G6
< >« g
Calibration and Directory Area Data Area
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Figure 20 - Tape layout

Calibration and Directory Area

The Calibration andDirectory Areashall be partitioned ashown in figures 2&nd 22. It shalextend from the
leader splice to the BOT over 13 260 mm + 150 mm and comprise the following zones.
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Unless otherwise indicated, the tolerance &)

Calibration Tracks Area
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Figure 21 - Calibration and Directory Area
Scratch Area

The Scratch Area shall start at the leasi@dice and shall end at distance of 2 692 mm + 50 mm from the
BOT. Itis intended for use by the drive for setting gains, write current, etc.

Guard Area G1

Guard Area G1 shall start at the end of the Scratch Area and shall emlis&tnae of 2 388 mm =50 mm
from the BOT.

Calibration Tracks Area

The Calibration Tracks Area shall start at the end of the Guard Area G1 and shall elistaatce of 914 mm
+ 50 mm from the BOT.

The Calibration Tracks Area shall contdgur Calibration Trackshe width of which shall be 0,215 9 nin
0,012 7 mm. They are defined as follows.

Forward Calibration Track 2 (FCT2)
The centreline of FCT2 shall be at a distance of 2,280 mm + 0,030 mm from the Reference Edge.

FCT2 shall beecorded with £ starting at the end of Guard Area G1 and endingdistance of 2 108 mm
+ 50 mm from the BOT. Following this section, FCT2 shall be recorded Wwehding at a distance of 914 mm
+ 50 mm from the BOT.

Forward Calibration Track 1 (FCT1)

The centreline of FCT1 shall be at a distance of 5,334 mm * 0,030 mm from that of FCT2.

FCTL1 shall be recorded as specified for FCT2.

Reverse Calibration Track 2 (RCT2)

The centreline of RCT2 shall be at a distance of 1,505 mm + 0,030 mm from the Reference Edge.

RCT2 shall be recorded with &tarting at Guard Area G2 and ending at a distance of 1 219 mm % Smm
the BOT.Following this section RCT2Xhall berecorded with fending at a distance of 2 388 mm =50 mm
from the BOT.
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Reverse Calibration Track 1 (RCT1)
The centreline of RCT1 shall be at a distance of 5,334 mm + 0,030 mm from that of RCT2.
RCT1 shall be recorded as specified for RCT2.

BOT
)47 1219 + 50
{47 2108 +50
FCT1 2f | if A
RCT1 1f [ 2f
5,334
+ 0,030 5.334
+ 0,030
FCT2 [— 2f 1 v
RCT2 1f | 2f 2,28
¢ + 0,030
v 1,505
+ 0,030
Referencdéedge

Figure 22 - Calibration Tracks Area

12.4.4 Guard Area G2

Guard Area G2 shall start at the end of the Calibration Tracks Area and shall affigtahee of 762 mm + 50
mm from the BOT.

12.45 Directory Area

The Directory Area shall start at the end of the Guard Arear@2end at distance of 152 mm = 50 mm from
the BOT. It shall berecorded ontwo physical tracks(see 12.5.1) having their centrelines 3,379 min
0,030 mm above those of RCT1 and RCT2.

The Directory Area is intended for recording manufacturer's information #imuoecordings on the tape. This
information shall beecorded in theeverse directionstarting at its endpecified aboveThe content of the
Directory Area shall be ignored in interchange.

12.4.6 Guard Area G3
Guard Area G3 shall start at the end (see 12.4.5) of the Directory Area and shall end at the BOT.
12,5 Data Area

The Data Area shall contain data which is transmitted by the host to theaddvecorded according to the
format specified in claus&3. The quantity of recorded datay be suchhat thetotal capacity othe maximum
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number of physical tracks, viz. 128, is required in order to containnitayt under other circumstances, less in
which casdewerthan128 physical tracks will be requirégee alsd4.5). Thefollowing specificationsare based
on the former case.

1251 Physical tracks

There shall be 128 physical tracks in the Data Area each identifie®Plysécal Track Number. Physical track
No. 128shall be that farthestom the Reference Edgand physical track No. khall be that nearest to the
Reference Edge.

12.5.2 Width of the physical tracks
The width of a physical track shall be 0,076 2 mm + 0,012 7 mm.

12.5.3 Logical tracks

A logical track shallconsist oftwo physical tracks th&hysical Track Numbers of whicire m and m+64,
where: 1< m< 64.

The two tracks of a logical track shall be recorded simultaneously.

Logical tracksare identified by a ogical Track Number from 0 t63. Theyarerecorded in ascending order of
their Logical Track Numbers, starting with logical track No. O.

Logical tracks with an even Logical Track Number shall be recorded in the forward direction.
Logical tracks with an odd Logical Track Number shall be recorded in the reverse direction.
The allocation of physical tracks to logical tracks shall be as specified in table 2.

Table 2 - Allocation of physical tracks to logical tracks

Logical track number Physical track numbers
x=0to 31
2x 32x and 96x
2x+1 33 +xand 97

1254 Locations of the physical tracks

The locations of the centrelines of the physical traesrelated téhose of the centrelines of the Calibration
Tracks.

The locations of the physical tracks of logical tracks withemen LogicalTrack Numbershall be related to
those of FCT1 and FCT2.

The locations of the physical tracks of logical tracks withodd Logical Track Numbershall be related to
those of RCT1 and RCT2.

The positions of the centrelines of the physical tracks relative to those of the Calibration sfraltkse as
specified in table 3. A positive offset indicatbat thephysical track iasbovethereferenced Calibration Track,
a negative offset that it is below the referenced Calibration Track.

Physical tracks with Physical Track Numbers 1, 64a68128 may be widethan theother physical tracks.
The centre line of thesablepart ofthese tracks is at a distance of 0,076 2 mm from the centre line of the
previously written adjacent track.
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Table 3 - Locations of the physical tracks

Physical Track| Calibration Offset
Number track Tolerance: + 0,012 7
n

1to 15 FCT2 -[1,111 2 - ©-1) 0,076 2]
16 to 32 [0,044 4 + (-16) 0,076 2]
33 to 64 RCT2 [2,279 6 (33) 0,076 2]
65to 79 FTC1 -[1,111 2 - (-65) 0,076 2]
80 to 96 [0,044 4 + (-80) 0,076 2]
97 to 128 RTC1 [2,279 6 1{97) 0,076 2]

1255 Layout of tracks in the Data Area
The layout of tracks in the Data Area shall be as shown in figure 23.

Logical Track No.3 Logical Track No.2 Tolerance: £ 76
¢ 3073 )
1524 min
P
128
1?7
G \ Y / Reverse Data Tracks G4
%
— 9‘57
G4 \ . / Forward Data Tracks G6
BOTO = O EOT
G6 l @
V. Reverse Data Tracks G4
33
A 4
G4 , Forward Data Tracks G6
1
3073, / <«
1524 min.
Referencdedge

95-0178-A

Figure 23 - Layout of the tracks of the Data Area

12.55.1 Forward tracks

The layout oftracks recorded in the forward direction, iad. pairs ofphysical tracks forming the logical
tracks having an even Logical Track Number, shall be as follows.

Guard Area G4
Guard Area G4 shall start at the BOT and end at a distance of 3 073 mm + 76 mm from the BOT.
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Guard Area G6

The track shall end with a Guard Area G6 which shall start at a distance of 1 52dirmfrom the EOT
and end at the EOT.

NOTE

In Standards ECMA-182, ECMA-197 and ECMA-209, the trackswitirta 3-zone part comprising Guard

Zone G4, a 2f-recorded zone and Guard Zone G5, andm@hdGuard Zone G6. In thiECMA Standard,

this 3-zone part is reduced to Guard Zone G4. For the sake of coherence of designation and in order to ease
comparison between these related ECMA Standards, in this clause and in 12.5.5.2 the notation G6 has been
kept although there is no G5 anymore.

12.55.2 Reverse tracks
The layout oftracks recorded in theeverse direction, i.all pairs ofphysical tracks forming logical tracks
with an odd Logical Track Number, shall be as follows.
Guard Area G4
This Guard Area G4 shall start at the EOT and end at a distance of 3 073 mm = 76 mm from the EOT.
Guard Area G6

The track shall end with a Guard Area G6 which shall start at a distance of 1 58firmfrom the BOT
and end at the BOT.

13 Data format

The host transmits to the drive data in the formRefcords, each comprising one or more 8ihites the
interpretation of which is outsidihe scope ofthis Standard and is a matter ajreemenbetweensender and
recipient of the data.

The maximum size of a Record permitted by the forma&4s 2 bytes.

13.1 Data Bytes
Data Bytes shall be

— User Bytes transmitted by the host
— Groups of 8 bytes for MAP entries (see 13.6.3.3)
— Pad Bytes which are bytes set to all ZEROs.

13.2  Logical Blocks

A Logical Block shall consist of thetwo physical blocks recorded simultaneously tbe physical tracks of a
logical track.

13.3 Data Blocks

After havingbeen received frorthe hostRecordsshall be arranged in groups of 8 216 DBides. Each such
group shall be split inttwo sets of 4.08 bytes. Toeach of these 4 108-byte s#ie following elements shall be
added:

— a Preamble (see 13.6.1)

— a Sync (see 13.6.2)

- 16-bit CRC (see 13.6.3.1a)

— 2 EDC bytes (see 13.6.4)

— 2 Pad bytes (see figure 24)

— a Control Field 1 (see 13.6.5)
— a Control Field 2 (see 13.6.6)
— 64-bit CRC (see 13.6.7)

— a Postamble (see 13.6.8)
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The first 4 108ytestogether with these 9 elements form a first phyditadk which is recorded othat physical
track of a logical track having the higher Physical Track Number.

The next 4 10&ytestogether with the same 9 elements form a second physa which is recorded on the
other physical track of the same logical track.

The two physical blocksthus described form together a LogicBlock of the type called a DataBlock. All
elements added to both physical blocks data Block shall be identicalexceptthe CRC which is computed
individually for each physical block, the EDC and the MAP entries which may be different depending on the da
Types of Logical Blocks

There are five types of Logical Blocks:

Data Blocks (see 14.1)

Filler Blocks (see 14.2)

End of Track Blocks (EOTR) (see 14.3)

End of Data Blocks (EOD) (see 14.4)

ECC Blocks (see 14.5)

Entities

Logical Blocks, except EOTRNnd EOD Blocks (see claus#5), shall berecorded in Entities. Each Entighall
comprise 10 Logical Blocks recorded on the same logical track.

Each physicablock of a Logical Blockshall bepreceded by a gap consisting of a d.c. erased portion of tape o
length 0,281 mnt 0,042 mm, in which the read signal is less than 5 % of the Average Signal Amplitude.

The format of Entities is specified in clause 15.

Logical Block format

Both physical blocks of a Logical Block shall have the format shown in figure 24, except those BfdeR<(see
14.5).
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Number of byteg Field
71 Preamble
1 Sync
variable Page 1 : Record No. 1 and CRC
variable Page 2 : Record No. 2 and CRC
variable Pagen-1) : Record Nom-{1) and CRC
variable Pagen : Record Nn. and CRC Data field
variable Pad bytes as required
8 MAP of pagen 4108 byte
8 MAP of page (n-1)
8 MAP of page 2
8 MAP of page 1
2 EDC
2 Pad bytes
20 CF1
8 CF2
8 CRC
64 Postamble

Figure 24 - Block format
Preamble
This field shall be set to 568 ONEs.
Sync
This field shall be set to 0110 1111. It indicates that the next byte is the first byte of the Data Field.
Data Field

The Data Field of a physichlock shallcomprise 4 10®ytesarranged irone or more pages of variabength

and in8-byte MAPentries. A MAP entryshall correspond to each padragesstart atbyte position 73 and
extend ovebyte positions with increasing numbers, wher&ssPs start atbyte position 418landextendover

byte positions with decreasing numbers (“upwards” as seen in figure 24).

A page shall contain Record or gart of aRecord of variabléength. If the number dbytes of a Record is
odd, the Record shall be completed with one Pad byte.

A Recordcan either be entirely contained in the Data Field, or start in the Dataafigldnd in dollowing
Data Block, or start in a previous Data Block and end in the Data Block, or in a following Data Block.

The content of the Data Fields of the physiolaicks of other types of Logical Blocks is described in the
specification of these other Logical Blocks.

Page layout
The number of bytes in a page shall always be a multiple of 4.

a) In each page theecordshall befollowed by a B-bit CRC (seeannex D),except as specified id), e)
and f) below.
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b) If the total number dbytes of a Recordnd itsCRC in a page is a multiple of this page idollowed by
the next page, if any.

c) If the number obytes of a Record in page is a multiple of 4, its CRC fsllowed by twoPadbytes in
this page.

d) If a Record opart of aRecord comprises 200 bytes,its CRCshall berecorded in the first page of the
next Data Block. The content of this first page shall consist of this CRC followed by two Pad bytes.

e) If a Record starts and ends in other Data Blocks, the part recortihésl DataBlock is not followed by a
CRC.

f) If a Recordstarts in the Dat8lock and continues in thdollowing DataBlock, it is not followed by a
CRC in the Data Block.

Pad bytes

After the last page, the Data Field shall be completed withoPed. A MAPentry shall correspond tbese

bytes. The Page Type shall be Filler (see 13.6.3.3).

No new pageshall start if 16bytes orlessremain in the Data Field. There shall beMAP entry for these
bytes.
MAP entries

The content of eacNAP entryshall be aspecified in figure25. When recorded on the tap@AP entries
shall be formatted as specified by annex E.

Field Setting
001 Filler
Page type 010 Data
3 bits 011 Tape Mark
N Bit ZERO = The Record ends in this Data Block

ONE = The Record continues in the next Data Block

ZERO = The Record starts in this Data Block

P Bit ONE = The Record does not start in this Data Block
L Bit ZERO = There is a further MAP
ONE = This is the last MAP
C Bit ZERO = The data of the Record is hot compressed
ONE = The data of the Record is compressed
Pad bytes Set to ZERO
9 bits
16 bits Page Byte Count: Number of data or Pad bytes of the page
32 bits Record Byte Count: Total number of bytes in the Recorﬁi

Figure 25 - Content of MAP entries

If the Pagetype isFiller or Tape Mark, thd?ageByte Count shallspecifythe number of remaining Pad
Bytes in the Data Field, and the content of the Record Byte Count shall be ignored.

In a Logical Block:
- the first physical block shall not contain a first page of type Filler;

— if the first physicablock has apage oftype Tape Mark, the seconghysical blockshall have a firspage
of type Filler;
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— if the first physicablock contains the ladRecord received frorthe host, then the secoptlysicalblock
shall have a first page of type Filler;

— within either physical block:

. there shall be no page of type Data nor of type Tape Mark after a page of type Filler,

. there shall be no page of type Data nor of type Filler after a page of type Tape Mark.
EDC
The Data field shall be followed by a 2-byte fielohtaining a 16-bit EDComputed ovethe 4 108ytes of the
Data Field as follows.

Each EDC character is a 16-hibrd computed over @54 16-bit Data Words formed frothe 4 108bytes of
the Data Field. The first DaByte constitutes the least significgpart of the first DatdVord, the second Data
Byte constitutes its most significapart, and so on. Witthese 2 054 Data Words identified byg 1 < 2 054,
the EDC word is obtained by the following algorithm.

Set EDG, to (00)(45)
Set EDGto EDG_; O (Data Word)
Shift EDG leftwards by one bit position, with the most significant bit moved to the least significant bit position.

where:[0J stands for Exclusive OR.

This algorithmyields EDG, 45, Which is the 16-bit patterrecorded inbyte positions 4 182and 4183 of the
Block format.

Control Field 1 (CF1)

CF1 is a 160-bit field. It specifies attributes of a Logical Bldbkis both physicablocks of a LogicaBlock
have an identical CF1.

The content of CF1 shall be alsown in figure 26. When recorded on the tabis field shall be formatted as
specified by annex F.

Number of bits Field

30 Reserved

6 Format

24 Tape Mark

8 Compression

32 Object Number

16 Logical Block Number

12 Sequential File Mark Number

Sequential File Mark Offset

Block Type

1 Early Warning

24 Back Link

Figure 26 - content of Control Field 1
This format is not applicable to ECC Blocks (see 14.5).

Reserved field
The bits in the Reserved field shall be set to all ZERO.

Format
This field shall be set to 000011.
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13.6.5.3  Tape Mark

This field shall beset to ZERO forll Logical Blocksprior to the first one containing a pagetgbe Tape
Mark.

For DataBlocks this field shall specify inbinary notation the ordinal number of tpeevious DataBlock
containing a page of type Tape Mark.

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

13.6.5.4 Compression

This field shall express in binary notation a numerical identifiertioé compressionalgorithm, where
applicable, else it shall be set to all ZEROs.

13.6.5.5 Logical Block Number

This field shall specify in binary notation the ordinal number of each Data Block which contains one or mc
Recordsand/or a part of &ecord,starting with 0 andncremented by 1 foevery successfullyritten Data
Block of the Record.

This field shall be set to all ZEROs in Filler Blocks.

The content of thisield in EOTRand EOD Blocks isnot specified bythis International Standard and shall
be ignored in interchange.

13.6.5.6 Object Number

This field is a count of all Records and pages of type Tape Mark on the tape, startingmdgtimdremented
by 1 for each Recordndeach page dfype Tape Mark. This count shall include tbbject inwhich it is
recorded.

This field shall be set to all ZEROs in Filler Blocks.

The content of thifield in EOTRandEOD Blocks isnot specified bythis Standard and shall mored in
interchange.

13.6.5.7 Sequential File Mark Number

This field is a count othe number of groups of at leasto consecutivgpages of typélape Mark, which
groups are separated by at lease DataBlock having no page ofype Tape Mark, starting with 1 and
incremented by 1 for each such group.

13.6.5.8  Sequential File Mark Offset

This field shall specify inbinary notation the number of pagestgbe Tape Mark within a grougsee
13.6.5.7), starting with 2 for the second such page in that group.

13.6.5.9 Block Type
This field specifies the type of the Logical Block as a 3-bit pattern.

Bit pattern Type of the Logical Block
000 Filler Block
001 Data Block
011 End of Track Block
100 End of Data Block

Other settings are not permitted by this Standard.

13.6.5.10 Early Warning (EW)

On logical tracks No. 0 to No. 62 the EW bit shalsbeto ZERO. On logical tracks No. 63fiall beset to
ZERO until the EW signal haveen generated. Aftehis signal it shall beset to ONE inall remaining
Logical Blocks of that logical track.

On Forward Data Tracks the EW signal shall be generated at least 1 65@miihe EOT. OrReverse
Data Tracks the EW signal shall be generated at least at 1 650 mm from the BOT.



13.6.5.11

13.6.6

- 40 -

Back Link

This field shall specifythe Block Offset (see13.6.6.2) of the lastuccessfullywritten DataBlock. The Back
Link field of the first DataBlock of anEntity shallspecifythe Block Offset ofthe lastsuccessfullywritten
ECC Block of the previous Entity.

Control Field 2 (CF2)

CF2 is a 64-hit field. It specifidsirther attributes of &ogical Blockand of theEntity in which it is recorded,
thus both physical blocks of a Logical Block have an identical CF2.

The content of CF2 shall be alsown in figure 27. When recorded on the tabis field shall be formatted as
specified by annex G.

13.6.6.1

13.6.6.2

13.6.6.3

13.6.6.4

13.6.6.5

13.6.6.6

Name of the field Number of bits
Reserved 4
Entity Offset 4
Block Offset 24
Entity Number 16
Random Tag 8
K Bit 1
Logical Track Number 7

Figure 27 - Content of Control Field 2

Entity Offset

This field shall specify in binary notation the ordinal number of tkaccessfullywritten Logical Blocks
within an Entity. This count shall start withahd bencremented by 1 for eacuccessfullywritten Logical
Block.

This field shall be setto 1111 for EOD and EOTR Blocks.

Block Offset

This field shall specify inbinary notation the ordinal number of thegical Block, starting with 0, and
incremented by 1 for each Logical Block recorded on the same logical track.

Entity Number

This field shall specifythe ordinal number of the Entity, starting withandincremented by 1 for each
Entity recorded on the same logical track.

In EOD and EOTR Blocks, this field shall specify the Entity Number of the last Entity recorded.

Random Tag

This field shall specify in binary notation a pseudo-random numbEris numberprovides an additional
check capability by comparinigpe value obtained byhe read-while-writgorocess wittthe pseudo-random
number generated. This field shall be ignored in interchange.

K Bit

For all Logical Blocks,this bit shall beset to ONE if the precedingpgical Block was in error. Elshis bit
shall be set to ZERO.

Logical Track Number

This field shall specify inbinary notation théd.ogical Track Number (from 0 to 63) on whithe Logical
Block is recorded.
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13.6.7 CRC

This field shall contain the 64-bit CRC. The CRC is compotezithe 4 108ytes ofthe Data Field, EDC, the
two Pad bytes, CF1 and CF2. The algorithm for the CRC shall be as specified in annex B.

13.6.8 Postamble

14
14.1

14.2

14.3

14.4

14.5

15

This field shall contain the bit pattern 0101 0101 recorded 64 times.

Use of Logical Blocks
Data Blocks

DataBlocks shall containUser Bytes. Anybyte position of the Data Field of either physiddbck not used for
User Data and MAPs shall contain a Pad Byte.

Filler Blocks
Filler Blocks shall be used only to complete an Entity (see 15).
The content of the Data Field of Filler Blocks is not specified by this Standard and shall be ignored in interchar

End of Track Blocks (EOTR)

If after completion of the last Entity on a logical track more data is to be recorded on the next logictidrack,
andonly then, atleast 11 EOTRBIlocks shall berecorded aftethis last Entity on the logical tracklse EOD
Blocks (see 14.4) shall be recorded.

The Data Field of an EOTR Block is not specified by this Standard and shall be ignored in interchange.
End of Data Blocks (EOD)

At least 11 EOD Blocks shall be recorded to indicate the end of the data recorded on the tape.

The Data Field of an EOD Block is not specified by this Standard and shall be ignored in interchange.

ECC Blocks

The bytes of the four ECC Blocks shall be computed over the 4 108 bytes of the Data Field and the byte§DC
the two Padbytes,the 20bytes of CF1 of the preceding 16 physidalbcks of anEntity. In case a number of
physical blocks havihe samevalue recorded ithe EntityOffset oftheir CF2, the ECC shall mmmputed only
over that physical block with the highest value inBitsck Offset fieldamongst those with the samalue intheir
Entity Offset field. The 2 066 ECQ@-byte wordsshall berecorded irbyte positions 73 to 4 205, thus E@Jocks
have no CF1.

The CF2 of ECC Blocks shall be as specified in 13.6.6.
The ECC Blocks shall be completed by a CRC computed as specified in 13.6.7.
Annex C specifies how the ECC bytes shall be computed.

Format of Entities
The 20 physical blocks of each Entity shall be numbered consecutively from 1 to 20.

Physical blocksvith an odd numbeshall berecorded on the physical track with thigherPhysical Track Number,
physical blocks with an even number shall be recorded on the other physical track of the logical track.

- Physical block 17 shall be the ECC1 Block
- Physical block 18 shall be the ECC2 Block
- Physical block 19 shall be the ECC3 Block
- Physical block 20 shall be the ECC4 Block.

Where required, Filler Blocks are added to comple¢elast Entity recorded. After the next write command from the
host, the recording shalbmmence immediately aftédre last DatdBlock preceding the first asoleFiller Block, i.e.
the Filler Block(s) and the ECC Blocks are then overwritten.

EOTR and EOD Blocks are not part of Entities.
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16 Error handling

If an error isdetected when recordingl@ataBlock n prior to the completion of the recording of D&kck n+1,
then DataBlock nand DataBlock n+1 shall be re-written in theame sequence as originally recordedtaBlock
n+2 shall not be recorded before Data Block n and Data Block n+1 have been correctly recorded.
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Annex A

(normative)

Measurement of light transmittance

Introduction

The following description outlineshe general principle of the measuring equipnam measuringnethod to be
applied when measuring the light transmittance of the tape.

For thepurpose othis Standard light transmittancedsfined by convention ake relationshigpetweerthe reading
obtained from the measuring equipment with the pexte inserteénd the readingbtained when no test piece is
present. The transmittance value is exprességeggsercentage ratio of tivwo readings. The requirement of/alue
of less than 5 % shall be met for the two wavelengths specified in A.2.1.

Description of the measuring equipment
The equipment shall comprise:

- the radiation source,

- the radiation receiver,

- the measuring mask,

- the optical path,

- the measuring circuitry.

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

LED No. |

Wavelength at peak emission : 750 nm £ 50 nm
Half-power bandwidth : £ 50 nm

LED No. 2

Wavelength at peak emission : 1050 nm £ 50 nm
Half-power bandwidth : = 50 nm

Radiation receiver

A flat silicon photo diode shall be used. It shall be operated in the short-circuit mode.

Measuring mask

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

The surface of the mask shall be mat black.

The test piece shall be held firmly against the masloterthe aperture and ®nsurethat noambient lightleaks
past.

Optical path (figure B.1)

The opticalpath shall be perpendicular to the mask. The distarftem the emittingsurface ofthe LED to the
mask shall be
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1 d

- 2 tana mm

wherea is the angle where the relative intensity of the LED is notthess 95 % of thenaximum intensity of the
optical axis.

Finish
The whole assembly shall be enclosed in a mat black case.

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

R, R . feedback resistors

S : gain switch

V : voltmeter

The forward current of the LED, and consequently its radiation power, can be varied by means of the power supply
E.

Di is operating in the short circuit mode.
The output voltage of the operational amplifier is given by
Vo =l X Re wherel, is the short-circuit current of Di.
The output voltage is therefore a linear function of the light intensity.
Rso and Ry shall be low temperature-drift resistors with an accuracy of 1 %.
The following ratio applies:
ﬁ 1

Ry, 20

Measuring method
Set switch S to position 0.

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

Mount a test piece of magnetic tapetbe mask. Set switch S to position 1. Fieflection ofthe voltmeter now
represents a light transmittance of 5 %.

Apply the method twice, once with LED No. 1 and once with LED No. 2.
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Figure A.1 - Optical arrangement
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Figure A.2 - Measuring circuitry
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Annex B

(normative)

Generation of the Data Block CRCs

The CRC fieldshall berecorded as a 64-bit check character compatedthe 33 120 bits of the 4 14§ytes,starting with
the first byte of the Data Field and ending with the last byte of CF2.

These bits, with pbeing the low-order bit, shall be the coefficient of the polynomial:
i=33120
M(x)= > bx'
i =0

Let PK) = M(x) x84

The generating polynomial shall be

G(X):X64+ X62+X57+X55+X54+X53+X52+X47+X46+X45+X40+X39+X38+X37+X35+X33+X32+X31+X29+X27+

The 64-bit CRC character shall be the remainder of the divisioxpb?G).
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Annex C

(normative)

ECC generation

Thefour ECCBIocksare designated by ECC1, ECC2, ECEZ®I ECC4(see clausé5). Each 8-bibyte ofthe ECC
Blocks is computed over the corresponding bytes in the Data Fields, EDC, Pad bytes and CF1 of theoitlst &6
an Entity. Thus, for each of the ECC Blocks:

ECC1 (Byte i), ECC2 (Byte i), ECC3 (Byte i) and ECC4 (Byte i)
are based on:
Block 1 (Byte i), Block 2 (Byte i), Block 3 (Byte i) ... and Block 16 (Byte i).

Each byte of the ECC Blocks is computed as follows.

- At the start of each ECC computation RS1 Byte (i,0), RS2 Byte (i,0), RS3 Byte (i,0) and RS4 Byte (i,
are set to all ZEROs, where i indicates the position of the byte in the block.

- After passing each group of 16 bytes through the Reed-Solomon generator:
ECC1 Byte (i)» RS1 Byte (i,16)
ECC2 Byte (i)» RS2 Byte (i,16)
ECC3 Byte (i)-» RS3 Byte (i,16)
ECC4 Byte (i)» RS4 Byte (i,16)

Figure C.1 summarizes this process. In this figure i represents the position of thadythe Dat@Block number (j
=1 to 16).
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Input
dIta
XOr
T \ 4 v \ 4
RS4 Byte (i,j-1) Matrix 1 Matrix 2 Matrix 3 Matrix 4
v
RS3 Byte (i,j-1)———»  Xxor
A 4
RS4 Byte (i,j
v
RS2 Byte (i,j-1) > Xor
RS3 Byte (i,j)
v
RS1 Byte (i,j-1) »  xor
A 4
RS2 Byte (i,j)
A 4

94-0095-A

Figure C.1 - ECC Blocks

The matrices shown in figure C.1 shall be as follows.

- Matrix 4

07 =i7 xor i6 xor i5 xor i1;
06 = i6 xor i5 xor i4 xor i0;
05 =i5 xor i4 xor i3;

04 =i4 xor i3 xor i2;

03 = i6 xor i5 xor i3 xor i2;
02 =i7 xor i6 xor i4 xor i2;
01 =i7 xor i3;

00 =i7 xor i6 xor i2.

RS1 Byte (i,j)




- Matrix 3

07 =i7 xor i5 xor i4 xor i3 xor i2 xor i1;

06 = i7 xor i6 xor i4 xor i3 xor i2 xor i1 xor 10;
05 =i6 xor i5 xor i3 xor i2 xor i1 xor i0;

04 =i7 xor i5 xor i4 xor i2 xor i1 xor i0;

03 = i6 xor i5 xor i2 xor i0;

02 =i7 xor i3 xor i2;

01 =i7 xor i6 xor i5 xor i4 xor i3;

00 =i6 xor i5 xor i4 xor i3 xor i2.

- Matrix 2

07 =i5 xor i3 xor i2;

06 =i4 xor i2 xor i1;

05 = i3 xor i1 xor i0;

04 =i2 xor i0;

03 =i5 xor i3 xor i2 xor i1;

02 =i5 xor i4 xor i3 xor i1 xor 10;
01 =i7 xor i5 xor i4 xor i0;

00 = i6 xor i4 xor i3.

- Matrix 1

07 =i7 xor i6 xor i5 xor i4;

06 = i7 xor i6 xor i5 xor i4 xor i3;

05 = i6 xor i5 xor i4 xor i3 xor i2;

04 =i7 xor i5 xor i4 xor i3 xor i2 xor i1;
03 = i5 xor i3 xor i2 xor i1 xor i0;

02 = i6 xor i5 xor i2 xor i1 xor i0;

01 =i7 xor i6 xor i1 xor i0;

00 =i7 xor i6 xor i5 xor i0.
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Annex D

(normative)

Generation of page CRCs

The CRC in each page shall be a 16-bit check character computed over the k bits of the Record contained in the page.
These k bits pto b _;, where f is the low order bit, shall be the coefficient of the polynomial
M(X) = b XK1+ B X2+ ..+ bhx + by
Let P&) = M(x)x18.
The remainder of the division of P(x) by the generator polynomial
x164+x154+ %2+ 1

shall constitute the 16-bit CRC.
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Annex E

(normative)

Format of MAP entries

Before recording on the tape, the fields of MAP entries shall be formatted as specified by figure E.1

Bit Field Length
position in bits
1to8 These bits shall be set to ZERO 8
9 C Bit 1

10to 12 Page Type 3
13 N Bit 1
14 P Bit 1
15 L Bit 1
16 This bit shall be set to ZERO 1

17to0 24 Page Byte Count, bits 1 to 8 8

25to 32 Page Byte Count, bits 9 to 16 8

331040 Record Byte Count, bits 17 to 24 8

41 to 48 Record Byte Count, bits 25 to 32 8

49 to 56 Record Byte Count, bits 1 to 8 8

57 to 64 Record Byte Count, bits 9 to 16 8

Figure E.1 - Format of MAP entries
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Annex F

(normative)

Format of Control Field 1

Before recording on the tape, the fields of CF1 shall be formatted as specified by figure F.1.

Bit Field name Length
positions in bits
1t0 8 Tape Mark, bits 17 to 24 8
9to 10 These bits shall be set to ZERO 2
11to 16 Format 6
17to 24 Tape Mark, bits 1 to 8 8
2510 32 Tape Mark, bits 9 to 16
33to0 36 These bits shall be set to ZERO 4
37 to 44 Compression, bits 1 to 8 8
4510 48 These bits shall be set to ZERO
49 to 56 These bits shall be set to ZERO
57 to 64 These bits shall be set to ZERO 8
65to 72 Object Number, bits 17 to 24 8
7310 80 Object Number, bits 25 to 32 8
81to 88 Object Number, bits 1 to 8 8
89 to 96 Object Number, bits 9 to 16 8
97 to 104 Logical Block Number, bits 1 to 8 8
105to0 112 Logical Block Number, bits 9 to 16 8
113to 120 Sequential File Mark Number, bits 1 to 8 8
121to 124 Sequential File Mark Offset 4
125 to 128 Sequential File Mark Number, bits 9 to 12 4
129 to 136 Back Link, bits 17 to 24 8
137 EW 1
138 to 140 Block Type 3
141 to 144 These bits shall be set to ZERO 4
145 to 152 Back Link, bits 1 to 8
153 to 160 Back Link, bits 9 to 16

Figure F.1 - Format of CF1
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Annex G

(normative)

Format of Control Field 2

Before recording on the tape, the fields of CF2 shall be formatted as specified by figure G.1.

Bit Field name Length

position in bits
1to 8 Block Offset, bits 17 to 24 8

9to 12 These bits shall be set to ZERO 4
13to 16 Entity Offset 4
17to0 24 Block Offset, bits 1 to 8 8
25t0 32 Block Offset, bits 9 to 16 8
331040 Entity Number, bits 1 to 8 8
41 to 48 Entity Number, bits 9 to 16 8

49 K Bit 1
50 to 56 Logical Track Number 7
57 to 64 Random Tag 8

Figure G.1 - Format of CF2
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Annex H

(informative)

Recommendations for transportation

Environment
It is recommended that during transportation the cartridges are kept within the following conditions:

Unrecorded cartridges

Temperature :-23°Cto48 °C
Relative Humidity 15 % to 100 %

Wet Bulb Temperature 1 26 °C max.

Duration : 10 consecutive days max.

There shall be no condensation in or on the cartridge.

Recorded cartridges

Temperature :5°Cto32°C
Relative Humidity 5% to 80 %
Wet Bulb Temperature 1 26 °C max.

There shall be no condensation in or on the cartridge.

Hazards
Transportation of recorded cartridges involves three basic potential hazards.

Impact loads and vibration
The following recommendations should minimize damage during transportation.

i) Avoid mechanical loads that would distort the cartridge shape.

i) Avoid dropping the cartridge more than 1 m.

iii) Cartridges should be fitted into a rigid box containing adequate shock-absorbent material.

iv) The final box must have a clean interior and construction that provides sealing to prevent tl
ingress of dirt and water.

V) The orientation of the cartridges within the final box should be such that the axes of the hubs ¢
horizontal.

vi) The final box should be clearly marked to indicate its correct orientation.

Extremes of temperature and humidity

i) Extreme changes in temperature and humidity should be avoided whenever possible.

i) Whenever a cartridge is received it should be conditioned in the operating environment for
period of at least 24 h.
Effects of stray magnetic fields

A nominal spacing of not less than 80 mm should exist between the cartridge and the outer sindasisimbing
container. This should minimize the risk of corruption.
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Annex J

(informative)

Inhibitor tape

Any tapethatreduceghe performance of the tape drive or other tapes is called an inhibitor tape. Certain tape characteris
can contribute tpoor tape drive performance. These characteristics indhigle abrasivity,high static friction to tape path
components, poor edge conditiorgcessivdape wear debris, interlayer slippage, transfaxxide coating tahe back of the

next tape layer, separation of tape constituents causing defhagitsay lead to tapsticking or poor performance of other
tapes. Tapes that have these characteristics may not give satisfactory performance and can result in excessive errors.

Tapes to be used in this cartridge should not be inhibitor tapes.
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Annex K

(informative)

Recommendations on tape durability

The durability/reliability test assesses the ability of the tape to resist the wearing action encounte@ahvigikhe tape on
a tape drive. This is not a test for end of life for the tape or for the ability of the drive to recover data from erroneous block

When delivered from the supplier the tape of a new cartridge should meet the following requirements.

Testing andmeasurements performed on the cartridge using an appropriateaczidescribed belowThe test must be
performed in the operating environment (see 6.2) for the tape and the tape drive.

K.1

K.2

K.3

K.4

The durability/reliability is the ability ofhe tape to withstand the wearing action encountered during repeatss
to a file of data. A permanent missing pulse is one that persists for ten consecutive read passes.

If after 20 000 passes, 3 blocks of one of 10 Entities are found in #edgpe is considered as having failepdss
the test. An error means that all three blocks have had at least one missing pulse each.

If after 250 000 passes,Bocks of one of 1Entities arefound in eror, the tape is considered as having failed to
pass the test. An error means that all 5 blocks have had at least one missing pulse each.

Procedure
Ensure the tape drive is clean before starting this test.

As a test sample, use a minimum of four cartridges. The test area should consist of at least 1 m of tape or 10 En

Each testycle consists oftarting at the beginning of the test aaga accessing each record in the test defare
returning to the beginning of thtest areaSeven attempts tead should be mader each missing pulskeefore a
missing pulse zone is logged.

Tape path cleaning between passes is not permitted for this test.
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Annex L

(informative)

Handling guidelines

General

Do not carry cartridges loosely in a container that would submit cartridges to unnecessary physical shock.
Leave cartridges in protective case until ready for use in tape unit.

Avoid unnecessargpening of cartridge lid exposing tapepossiblecontamination or physical damage or both.
Do not allow direct contact with tape.

Do not expose the tape cartridge to moisture or direct sunlight.
Maintain a clean operating, working and storage environment.

Do not place cartridges on or near devices that may produce a magnetic field.

Labels

Use labels provided byhe cartridge supplier. Other labelling techniqueay interferewith normal cartridge
operation.

Do not use graphite pencils, watesoluble feltpens, or other debris-producing writing instruments on labels.
Never erase a label - replace it.

Storage
The protective case containing the cartridge is to be stored vertically.
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