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Introdulction

International Standards ISO 9661 and ISO/IEC 11559 specify data interchange on 12,7 mm, 18-track)magnetic tape
cartridggs.

Internatibnal Standard 13421 concerns a cartridge of a type different from that of those International Standards.|Whilst the
magneti¢ tape is also 12,7 mm wide, it is recorded on 48 physical tracks. Also the format is different from that of these
previoud International Standards. It is characterized by the fact that the physical tracks, recorded and read in pairs, constitute
two groyps, the first recorded and read in forward direction, the second in reverse direction:

ix
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INTERNATIONAL STANDARD

ISO/IEC 13421:1993(E)

Information technology — Data interchange on 12,7 mm, 48-track magnetic tape
cartridges — DLT 1 format

Sect

ion 1 - General

1

This International Standard specifies the physical and magnetic characteristics of a 12,7 mm wide, 148-track 1

cartri
called
fllll dc

2.1

A maj
of this

2.2

A sys
Standj
Stand;

2.3

A sys
Stand

3

The fi
Standj

agreements baséd)on this International Standard are encouraged to investigate the possibility of applying thg

editio
I1ISO 1

Scope

Digital Linear Tape 1 (DLT 1) - and a recording method. Together with a labelling standard, e.g. ISO 1
ta interchange by means of such magnetic tape cartridges.

Conformance

Magnetic tape cartridges

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

Generating systems

em generating a magnetic tape cartridge for interchange shall be entitled to claim conformance with this
hird if all the recordings that it makes on a tape according to 2.1 meet the mandatory requirements of this|
ird.

Receiving systems

em receiving a magnetic tape eartridge for interchange shall be entitled to claim conformance with this
hrd if it is able to handle any.tecording made on a tape according to 2.1.

Normative references

bllowing standards)contain provisions which, through reference in this text, constitute provisions of this
ird. At the timé€ of publication, the editions indicated were valid. All standards are subject to revision,

hs of the-standards listed below. Members of IEC and ISO maintain registers of currently valid internation

nagnetic tape

ge, to enable interchangeability of such cartridges. It also specifies the quality of the recorded signals, a format -

D01, it allows

requirements

International
International

International

International
aind parties to

most recent
al standards.

001:1986  Information processing - File structure and labelling of magnetic tapes for information interg

hange.

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

4
For th

Definitions

e purpose of this International Standard, the following definitions apply.
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4.1 Average Signal Amplitude: The average peak-to-peak value of the output signal from the read head at the
physical recording density of 1 674 ftpmm measured over a minimum length of track of 25,4 mm, exclusive of missing
pulses.

4.2 azimuth: The angular deviation, in minutes of arc, of the mean flux transition line of the recording made on a track
from the line normal to the Reference Edge.

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

44 Beginning-Of-Tape marker (BOT): A hole punched on the centreline of the tape towards the end nedrest to] the
leader.

4.5 byte: An ordered set of bits acted upon as a unit.

NOTE 1 - In thif International Standard, all bytes are 8-bit bytes.

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

4.7 Cy¢lic Redundancy Check (CRC) character: A 64-bit character, génerated by a mathematical computation| used
for error defection.

4.8 Early Warning (EW): A signal generated by the drive indicating the approaching end of the recording area.
4.9 Ernor-Detecting Code (EDC): A mathematical computation yielding check bytes used for error detection.

410 End-Of-Tape marker (EOT): A hole punchied on the centreline of the tape towards the end farthest from th¢
leader.

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

4.12  Ernor-Correcting Code (ECC): A mathematical computation yielding check bytes used for the correction of
errors detected by the CRC and-the EDC.

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

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.

417 magnetic tape: A tape that accepts and retains magnetic signals intended for input, output, and storage purposes on
computers and associated equipment.
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4.18
resolut

NOTE 2 -

4.19

4.20

ISO/IEC 13421:1993 (E)

Master Standard Reference Tape: A tape selected as the standard for reference field, signal amplitude,

ion, peakshift, and overwrite characteristics.

The Master Standard Reference Tape has been established by Digital Equipment Corporation.

object: A Record or a Tape Mark Block.

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

4.21
transiti

4.22

4.23

4.24

left and the EOT to the right of the observer.

4.25

4.26
those o

NOTE 3 1

Products

It is inteng

4.27
when i

4.28

4.29

4.30
density
Averag

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

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

Reference Edge: The bottom edge of the tape when viewing the magnetic'coating of the tape with the H

Reference Field: The Typical Field of the Master Standard Reference Tape.

f the Master Standard Reference Tape.

Secondary Standard Reference Tapes can be ordered under refetence SSRT/DLTI until the year 2003 from Digital Equipment Corp
Group, 334 South Street, Shrewsbury, Mass. 01545, USA.

fed that these be used for calibrating tertiary reference'tapes for routine calibration.

Standard Reference Amplitude (SRA): The Average Signal Amplitude from the Master Standard Refe
is recorded with the Test Recording Current at 1 674 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 the Average Signal Amplitude against the recording field at the physical re
of 1674 ftpmm, the minimum field that causes an Average Signal Amplitude equal to 95 % of the maxin
e(Signal Amplitude.

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

in flux

OT to the

Secondary Standard Reference Tape: A tape the characteristics of which are known and stated in relafion to

oration, Tapes

rence Tape

cording
um

5.1
The foll

Conventions and notations

Representation of numbers

owing conventions and notations apply in this International Standard, unless otherwise stated.

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

5.2 Names
The names of-basic-elements—e-g—specific fields,are written-with a capital-initial letter
53 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
LEOT Logical End of Tape
MM Modified Frequency Modulation
RCT1 Reverse Calibration Track 1
RCT2 Reverse Calibration Track 2
SRA Standard Reference Amplitude
6 Enyironment and safety
Unless otheryise stated, the conditions spécified below refer to the ambient conditions in the test or computer room apd not
to those withjn the tape drive.
6.1 Cantridge and tape testing environment
Unless otheniwise stated, fests” and measurements made on the cartridge and tape to check the requirements ¢f this
International|Standard shall be carried out under the following conditions:
— temperafure: 23°C+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 4 - Localized tape temperatures in excess of 49 °C may cause tape damage.
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1g storage

and/or transportation a cartridge has been exposed to conditions outside the above values, it shall be

conditioned before use by exposure to the operating environment for a time equal to, or greater than, the time away from the
operating environment up to a maximum of 2 h. There shall be no deposit of moisture on or in the cartridge.

6.3

Cartridge storage environment

Cartridges shall be stored under the foilowing conditions:

— temperature: 16 °C to 32 °C

— relptive humidity: 20 % to 80 %

—  wdt bulb temperature: 26 °C max.

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

— terpperature: 18 °Cto 26 °C

— relptive humidity: 20 % to 60 %

The strpy magnetic field at any point on the tape shall not exceed 4 000 A/m. There shall be no deposit of mois

the carfridge.

6.4

6.4.1

The caj
throug}

6.4.2

The caf
burn in

6.5

This In
Annex

Secti

Safety requirements

Safeness

tridge and its components shall not constitute any safety’or health hazard when used in the intended
any foreseeable misuse in an information processing system.

Flammability
tridge and its components shall be made from materials which, if ignited from a match flame, do not
a still carbon dioxide atmosphere.

Transportation
ternational Standard does not specify parameters for the environment in which cartridges should be
I gives some recommendations for transportation.

bn 2 - Requirements for the unrecorded tape

Mechanical and electrical requirements

7.1

Material

ure on or in

manner, or

continue to

transported.

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 other surface of the cartridge
shall be coated with a non-ferromagnetic conductive coating.

7.2

Tape length

The length of the tape shall be 355 m min. and 365 m max.
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7.3 Width of the tape
The width of the tape shall be 12,649 mm + 0,010 mm.

The width shall be measured across the tape from edge to edge when the tape is under a tension of less than 0,28 N.

7.4 Total thickness of the tape

The total thickness of the tape at any point shall be between 12,0 um and 14,0 um.

1.5 Thi¢Kness of the base material

The thicknes§ of the base material shall be between 9,0 im and 11 pm.

7.6 Thi¢kness of the magnetic coating

The thicknesg of the magnetic coating shall be between 2,0 pm and 3,0 pm.

7.7 Thi¢kness of the back coating
The thicknes$ of the back coating shall be between 0,4 um and 0,9 um.

7.8 Tap|
There shall be no discontinuities in the tape between the BOT and EOT such‘as those produced by tape splic

perforations.

7.9 Longitudinal curvature

The longitud

7.9.1 Requirement

Any deviatio|
229 mm leng

79.2 Pro

Measure at a

be spring-1oa
deviation of the Reference Edge-of.the tape from the line drawn between the two control surfaces.
7.10  Ouf

All visual eviidence of*ouit-of-plane distortion shall be removed when the tape is subjected to a uniform tension of
distortions are local deformations which cause portions of the tape to deviate from the plane of the surface of

Out-of-plane
the tape. Out

ke discontinuity

h of the Reference Edge from a straightline shall be continuous and shall not exceed 0,038 mm with
th of tape.

redure

tension of 1,39 N + 0,28 N.in a test fixture equipped with two guides spaced at 229 mm. The two guide
ded to position the Reference Edge of the tape against two edge control surfaces. Measure the max

-of-Plane distortions

Lof-plane distortions are most readily observed when the tape is lying on a flat surface under no tension.

ng or

inal curvature is measured as the departure of the Reference Edge of the tape from a straight line alopg the
longitudinal dlimension of the tape in the plane of the tape surface:

n any

5 shall
imum

D,6 N.

7.11  Cupping

The departure across the width of the tape from a flat surface shall not exceed 0,76 mm.

Procedure

Cut a 1,0 m £ 0,1 m length of tape. Condition it for a minimum of 3 hours in the test environment by hanging it so that both
surfaces are freely exposed to the test environment. 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 which is at least 25 mm high with an inside
diameter of 13,0 mm * 0,2 mm. 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.
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7.12  Roughness of the coating surfaces

7.12.1 Roughness of the back coating surface

The back coating surface shall have an arithmetic average roughness R, between 0,005 pm and 0,025 pm (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 cutoff range.

7.12.2 Roughness of the magnetic coating surface

The magnetic coating surface shall have an arithmetic average roughness R, between 0,005 0 pm and 0,012 (5 pm (ISO
1302: N 3). For this measurement, the contacting stylus radius shall be 12,5 pm with a 20 mg load, and-4254 pym cutoff
range.

7.13 | Coating adhesion

The for¢e required to peel any part of the coating from the tape base material shall not be les§ than 0,2 N.

ProcedJre

a) TaKe a test piece of the tape approximately 380 mm long and scribe a line thteugh the recording coating across the
width of the tape 125 mm from one end.

b) Usipg a double-sided pressure sensitive tape, attach the full width of(the test piece to a smooth metal plate, with the
magnetic coating (recording surface) facing the plate, as shown in figare 1.

c) Fold the test piece over 180°, attach the metal plate and the free end of the test piece to the jaws of a universal testing
mag¢hine and set the speed of the jaw separation to 254 mm.pef‘min.

d) 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 test
has(failed. If the test piece peels away from the double-sided pressure sensitive tape before the force exceeds 0,2 N, an
altefnative type of double-sided pressure sensitive tape shall be used.

e) Repeat a) to d) for the back coating.

\ Recording surface Scribed line

25 mm—:+ Pressure=semnsitive
tape

Figure 1 - Measurement of the coating adhesion
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7.14 Layer-to-layer adhesion

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

7.14.1 Requirements

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

7.14.2 Prgcedure

a)  Faster] one end of a 914 mm length of tape, magnetic coating inwards, to a horizontally mounted, stdinlegs steel
cylinder with a low cold-flow adhesive material.

b)  The dimensions (see figure 2) of the cylinder shall be

- diamjeter: 12,7 mm;
- length: 102 mm.

c)  Attach a mass of 1 000 g to the opposite end of the tape.
d)  Attach, 25,4 mm above the mass, a narrow strip of double-sided adhesive tape to.the magnetic coating.

e)  Slowly rotate the cylinder, so that the tape winds uniformly around it intp-al{compact and even roll. The doublg-sided
tape s¢cures the end and prevents unwinding when the mass is removed;

f) The cylinder with the tape shall then be exposed to the temperature-and humidity cycle given in table 1.

Table 1 — Temperature and humidity cycle

Time Temperature RH

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

l1hto2h 21 °C 45 %

g)  Open the end of the roll and'remove the double-sided adhesive tape.

h)  Release the free end of the'tape.

i) The ofiter one or two-wraps shall spring loose without adhesion.

1 Hold the free'end of the tape and allow the cylinder to fall, thereby unwinding the tape.

k)  The tdpe-shall show no coating delamination, except for the 51 mm of tape nearest to the cylinder.
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Figure 2 - Measurement of layer-to-layer adhesion

7.15 | Modulus of elasticity

The mg

7.15.1| Requirement
The mddulus of elasticity shall be between 5 500 N/mm? and 8 500 N/mm?2.
7.15.2] Procedure

Clamp
testing

the forde at 0 %‘and 1 % elongation.

7.16 | Flexural rigidity

dulus of elasticity (Young's modulus) i$\the ratio of stress to strain in the longitudinal direction.

a test piece of tape at least 178 mm in length with an initial 102 mm separation between the jaws of]
machine with’a'nominal crosshead speed of 3 mm/min. Calculate the modulus using the chord of the cu

a universal
've between

Flexural rigidity is the ability of the tape to resist bending in the longitudinal direction.

7.16.1 Requirement

The flexural rigidity of the tape in the longitudinal direction shall be between 0,5 x 10-3 N - mm and 2,9 x 103 N - mm.

7.16.2 Procedure

Calculate the flexural rigidity D from the following equation:
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_E><l‘3

2
X (1—-v
12 ( )

D

= modulus of elasticity obtained from 7.14;

= measured thickness of the tape in millimetres;

isson's ratio_set to 0 33

where

E

t

% =Pg
717 Ten
The tensile y
7.17.1 Pro

Use a static-
Clamp a test
atarate of 5
is the tensile

7.18

7.18.1 Requirement

The electrica

The electrica]

not exce:

7.18.2 Pro

Condition a

figure 3), ser

contact with

d = 12,7 mnp between-their centres. Apply a force F of 1,62 N to each end of the test piece. Apply a d.c. volt

100V +10Y
resistance.

Repeat for a

the procedure with the back surface in contact wit

10

Eleg

be grea

not exd

kile yield force

eld force required to elongate the test piece by 3 % shall not be less than 14,7 N.

tedure

weighing-constant-rate-of-grip separation tester capable of indicating the load\with an accuracy of =
piece of tape at least 178 mm long with an initial 102 mm separation between'the jaws. Elongate the test

mm/min. until a minimum elongation of 10 % is reached. The force required’to produce an elongation ¢
yield force.

trical resistance

resistance of any square area of the magnetic coating'shall
ter than 50 x 100 Q;
eed 50 x 1012 Q.

resistance of any square area of the pack coating shall

bd 100 x 106 Q.

cedure

est piece of tape in‘the’ test environment for 24 h. Position the test piece over two 24-carat gold-plate
hi-circular electrodés’having a radius r = 25,4 mm and a finish of at least N4, so that the recording surfac
each electrodé, /These electrodes shall be placed parallel to the ground and parallel to each other at a di

[ across—th€ electrodes and measure the resulting current flow. From this value, determine the ele

2 %.
piece
f3 %

d (see
e is in
stance
hoe of
ctrical

h the electrodes.

repeat
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NDY

J
F F

Figure 3 - Measurement of electrical resistance

When mounting the test piece, make sure that no conducting paths exist between the electrodes except that through the

coating

NOTES5 -

7.19

This Int|
annex G

7.20
Tape ab

7.20.1
The dep

7.20.2

A test p
figure 4

inder test.

Particular attention should be given to keeping the surfaces clean.

Inhibitor tape

ernational Standard does not specify parameters for assessing whether or not a tape is an inhibitor tape
gives further information on inhibitor tapes:

Abrasivity

Fasivity is the tendency of theumagnetic coating to wear the magnetic heads.

Requirement

th of the wear pattérn in a ferrite wear bar shall be less than 1,27 um.

Procedure

ece6¥ m in length shall be passed for 100 passes (50 cycles) over a rectangular bar of manganese zinc
.‘The bar shall be 0,3 mm wide and its top surface shall be rounded off with a radius 7, = 5 mm. The

However,

ferrite (see
tape speed

shall be 2,54 m/s, the tension shall be nominally 1,3 N and the wrap angle shall be 12°. The wear depth is measured with a
profilometer across the width of the tape path.

NOTE 6 - Manganese zinc ferrite should be available commercially from Philips Ceramic Division in Saugerties (NY) under order part number 3H7. This

information is given for the convenience of the users of this International Standard and does not constitute an endorsement by ISO or IEC of this product.

11
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Figure 4 - Measurement of abraSivity (not to scale)

7.21 Light transmittance of the tape and the leader,

The light trahsmittance of the tape and the leader shall'be less than 5 % when measured according to the method specified in
annex A.

7.22  Coefficient of dynamic friction

The coefficjent of dynamic friction issmeéasured between the surfaces of the tape, and calcium titanate ceramic.

7.22.1 Regquirements

Between thel magnetic surface and the back surface : greater than 0,20
Between thel magnetic'surface and other surfaces: 0,10 to 0,40

Between the] back surface and calcium titanate: 0,10 t0 0,25
7.22.2 Procedure for the measurement of the Iriction between the magnetic surface and the back surface

a) Wrap a first 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 more than 90° with the back surface outwards.

b) Wrap a second test piece, with the magnetic surface inwards, around the first test piece with a total wrap angle of 90°.
c) [Exert on one end of the outer test piece a force of 0,54 N.

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

e) Dirive the slide at a speed of 1 mm/s.

f) Connect the force gauge to a plotter to record the results.

12
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7.22.3 Procedure fo
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PR TR SRR R, A N,
AU SUlldlit diiu cdiciuinmn

1
&
®
5

titanate ceramic

a)

b)
c)
d)
e)

NOTE 7|- Calcium titanate ceramic should be available commercially fro

informatipn is given for the convenience of v

8

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

Wrap a piece of tape around a calcium titanate ceramic cylinder (R, = 0,05 pm) 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.

Exert on one end of the test piece a force of 0,54 N.
Attach the other end to a force gauge mounted on a linear slide.

Drive the slide at a speed of 1 mm/s

(Jonnect the force gauge to a plotter to record the results.

3

Philips Ceramic Division in Saugerties (NY) under order pdrt Ca Ti. This

+ o atifaas, ~ andeeonns Lo TQN AT F 4L b A e
14 T LEC O U

g ient oy 15G, this prpduct.

Magnetic recording characteristics

When performing the tests, the output or resultant signal shall be measured on‘tlie same relative pass for poth a tape
calibrated to the Master Standard Reference Tape and the tape under test (read-while-write, or on equipment wjithout read-

while-write capability, on the first forward-read-pass) on the same equipment;

The follJowing conditions shall apply to the testing of all magnetic recording'characteristics, unless otherwise not¢d.

8.1

tdpe condition: a.c. erased to 2 % or less of the Average Signal Amplitude
t4pe speed: 2,54 m/s
r¢ad track: within the written track
ghp alignment: within 5' between the mean write transitions and the read gap
write gap length: 2,0 pym % 0,3 jun
write gap width: 0,216 mm + 0,010 mm
r¢ad gap length: 0,36.um + 0,10 um
rgad gap width: 0,102 mm + 0,010 mm
tdpe tension: 1,14N+0,14 N
r¢cording current: Test Recording Current
physical recording densities: 2f = 1674 ftpmm = 33 ftpmm, corresponding to 2,126 MHz + 2 %
1f =837 ftpmm =* 16 ftpmm, corresponding to 1,063 MHz + 2 %
Bandwidth of the read
amplifier: 3,2 MHz
Typical Field

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

Traceability to the Reference Field is provided by the calibration factors supplied with each Secondary Standard Reference

Tape.

13


https://standardsiso.com/api/?name=f4184ba67639bf43b84e426a5d7471e7

ISO/IEC 13421:1993 (E)

8.2
The Average

Signal amplitude

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

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

8.3

Resolution

The ratio of the average signal amplitude at the physical recording density of 1 674 ftpmm to that at the physical recording
density of 837 ftpmm shall be between 90 % and 120 % of the same ratio for the Master Standard Reference Tape.

Traceability j? the resolution of the Master Standard Reference Tape is provided by the calibration factors supplied with
each Seconddry Standard Reference Tape.
84 Ovefwrite
Overwrite is fhe ratio of the residual signal of the average signal amplitude recorded at 837 ftpmm.after being overwriften at
1 674 ftpmm [to the average signal amplitude of the 837 ftpmm signal.
8.4.1 Reqpirement
The overwrit¢ for the tape shall be less than 110 % of the overwrite for the Master Standard Reference Tape.
Traceability fo the overwrite of the Master Standard Reference Tape is proyided by the calibration factors supplied with
each Seconddry Standard Reference Tape.
8.5 Peak shift
Peak shift is| measured as the time displacement from nominaliof the ONEs transitions in the MFM-recorded pattern
110110110...
8.5.1 Rej.lirement
For a peak shift ratio of n % of the Master Standard-Reference Tape, the measured peak shift ratio shall be between (3-2) %
and (n+2) %.
Traceability fo the peak shift ratio of the Master Standard Reference Tape is provided by the calibration factors supplied
with each Se¢ondary Standard Referefice Tape.
8.5.2 Progedure
The time intgrval measur&ments shall be averaged over 250 ONE-ONE-ZERO patterns taken at a sampling rate of 96| times
2f.
The time betweefi adjacent peaks in the ONE-ONE interval is denoted as ¢7. The time between the last ONE in the|ONE-
ONE interval to'the last ONE in the following ONE-ONE interval is denoted as £.

Peak shift = —7— X 100 %

21‘0

14
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Ay

t t
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Figure 5 - Measurement of peak shift
9 Tape quality

9.1 Missing pulses

A missipg pulse is a loss of read signal amplitude. A missing pulse exists when the base-to-peak read signal ampljtude is less
than 35 |% half of the Average Signal Amplitude for the preceding25,4 mm of tape.

9.1.1 | Requirement

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

9.2 Missing pulse zone

A missipg pulse zone is a sequence of missing pulses exceeding 100 mm.

9.2.1 | Requirement

Missing| pulse zones shall not.oecur.

9.3 Tape durability

This International.Standard does not specify parameters for assessing tape durability. However, a recommended grocedure is
describgd in-annex H.

Section 3 - Mechanical specifications of the tape cartridge

10 General
The tape cartridge shall consist of the following elements

— acase

— areel for the magnetic tape

— alocking mechanism for the reel

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

— atape leader

15
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Dimensional characteristics are specified for those parameters deemed mandatory for interchange and compatible use of the
cartridge. Where there is freedom of design, only the functional characteristics of the elements described are indicated.

Where they are purely descriptive the dimensions are referred to three reference planes A, B, and C forming a geometrical
trihedral. Where the dimensions are related to the position of the cartridge in the drive, they 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.

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 6 shoy
and cannot r

operation. Dyring the loading process the tape reel is unlocked and the position of the cartridge within the drive is fi)

elements of t|

The position

A, the right sjde lies in reference plane B and the back side lies in reference plane C.

10.1 Bot

The overall dimensions of the cartridge shdll\be

The bottom §

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.

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 the leader.

shows the front side of the cartridge.

shows the back side of the cartridge with partial cut.

shows the top side of the cartridge with partial cut and the doer open.

wvs a general view of the cartridge. When it is not in the operating position, the reel of magnetic tape is
ptate. When loaded into the drive, the back side is introeduced first and the front side remains visible
he drive engaging with corresponding elements of the case.

of the case relative to the reference planes A, Byand C is shown in figure 7. The top side lies in reference

om side and right side (figures 8 and 9)

£, =105,79 mm * 0,20, mm

£, = 105,41 mm % ,0;20’'mm

£3 = 25,40 mm% 0,25 mm

ide shall haveé a window the dimensions and the position of which shall be defined by
£, = 6,25 mm * 0,10 mm

L= 4,85 mm 0,05 mm

ocked
Huring
ed by

plane

£¢ = 84,07 mm * 0,20 mm

£, =3,81 mm % 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 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.

16
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The dimensions and the position of the positioning hole shall be defined by
fg =21,59 mm *+ 0,10 mm

+0,13
m
- 0,00

£19=2,79 mm % 0,05 mm

£9 = 4,45 mm

m

£,;=44,58 mm % 0,20 mm

The dinensions and the position of the positioning notch shall be defined by
£y, =15,56 mm* 0,10 mm

£13=33,30 mm * 0,20 mm

£14=15,08 mm* 0,10 mm

h; =9,02 mm £ 0,10 mm

A =14°130'

The dinensions and the position of the guiding notch shall be defined by
£15=8,59 mm 0,10 mm

316 =24,64 mm * 0,10 mm

£,7=1,50 mm * 0,05 mm

A, =45°+30'

Ay =14°130'

The right side shall have an indicator connected to the manually operable write-inhibit switch described in 10.5. The
dimengions and the position of this indicator shall be-defined by

£, =8,64 mm*0,10 mm
£19= 5,08 mm * 0,10 mm
£, = 86,11 mm * 0,20 mm

£5;=10,16 mm £0,10 mm

Writing is enabled when(the surface of the indicator is substantially flush with the cartridge wall. When thjis surface is
recess¢d by at least 5,1\mm writing is inhibited. When a force of up to 1,0 N is exerted perpendicularly on the tentre of the
surfacg 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 backside shall have a window the dimensions and position of which shall be
£y =8,76 mm £ 0,10 mm
{53 =4,25 mm £ 0,10 mm

£y =4,45 mm £ 0,10 mm

£y5 = 8,89 mm % 0,10 mm
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. It is described in 10.6.

17
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The left side shall have an edge the position and length of which shall be

10.3

The bottom s

+0,13
mm

£27 - 9,65 mm -0,00

Tape reel (figures 8, 12 and 13)

de of the case shall have a circular window through which the drive spindle contacts the hub of the reel and

transmits torg|

The position

The interface

ne. The diameter of this window shall be
, = 35,05 mm % 0,08 mm

f its centre shall be defined by

6o = 50,42 mm £ 0,31 mm

(0= 52,83 mm % 0,10 mm

between the spindle and the hub is provided by 48 evenly spaced teeth in the hub. In the non-ope

position, the qurface of the hub shall be recessed from the outside surface of the case by

The tooth pro

where dj is th

In

from referenc

104 Tap

The positions
follows.

(,g = 0,38 mm % 0,05 mm

file consists of straight flanks. The envelope dimensions of the tegth.shall be
d, = 23,88 mm £ 0,13 mm

d; = 29,21 mm £ 0,13 mm

d, = 34,29 mm £ 0,13 mm

A, =22° £ 30

As = 15° £30'

e pitch diameter of the teeth.

the operating position the surfaceof the hub shall be at a distance

l59= 23,55 mm + 0,10 mm

e plane A.

2 leader (figure$.14, 15 and 16)
of the BOT\and EOT relative to the leader/tape connection and to the physical end of the tape shall

The BOT sharl bé\at'a distance

rating

be as

(30= o OV NI T 1OV I

from the leader/tape connection.

The EOT shall be at a distance

£3,=2 540 mm * 127 mm

from the physical end of the tape, which is fixed to the hub of the reel. Both the BOT hole and EOT hole shall have a

diameter

18
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Figure 15 shows the relative positions of the tape, the leader and the splice tape. They shall be defined by

- 11,81 mm min.
327

20,32 mm max.

£33= 0,25 mm max.
£34= 0,41 mm max.
—€3S= 0,00 mm min.

£3¢= 0,20 mm max.

Dimens

splice t1
There s

Figure 1

6 shows the dimensions of the leader which shall be

+ 0,00

lyg = 12,65 mm 010 mm

£34= 309,63 mm * 0,30 mm
£39=130,81 mm % 0,30 mm
£40= 22,35 mm % 0,10 mm
£4,=8,13 mm £ 0,10 mm
£4,= 3,05 mm % 0,05 mm
£43=2,95 mm + 0,05 mm

+0,13
-0,00

£45s= 18,54 mm + 0,10 mm
£46= 8,69 mm £ 0,10 mm
£47=5,89 mm 0,10 mm
£4¢= 6,33 mm + 0,10(mm
£49= 3,40 mm %0,05 mm
£50= 3,73 mm 0,05 mm
£51=5;00.mm % 0,05 mm
£59=7,47 mm £ 0,10 mm

£53= 6,86 mm + 0,10 mm

ons 434, £35 and £5¢ are related to, and depend on, each other. Dimension /55 expresses the requirément that the
e shall in no case extend beyond the edges of either the tape or the leader.

all be no yield of the splice when a force of 22,2 N max. is applied in longitudinal direction across the spfice.

75,= 8,15 mm £ 0,10 mm
£ss=2,24 mm 0,10 mm
£5¢= 3,40 mm % 0,05 mm
£57= 5,89 mm + 0,10 mm
r; =4,98 mm £ 0,05 mm
r, =15,01 mm £ 0,10 mm
ry =10,21 mm £ 0,10 mm

ry = 3,40 mm £ 0,05 mm

19
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rs = 10,21 mm 0,10 mm

re =3,40 mm * 0,05 mm

Ag=5°£30
Ap=15°£30'
Ag = 60° £ 30'

The design of the leader is explained in 10.6.

10.5 Frgnt side (figure 17)

The manuall

This switch
indicator in
connection.

y operable write-inhibit switch shall have the dimensions
+0,00
‘658 = 18,29 mm -020 mm

£59= 26,60 mm £ 0,20 mm

shall have a detent at its two end positions with a force suitable to meet_the requirement of the write
the right side of the case with which it shall be connected. The actudl force depends on the design

The front sidle shall have a slot intended for labels. The dimensions of this slotshall be

£go = 54,40 mm % 0,20 mm
£g;=18,40 mm + 0,20 mm

£g3="0,76 mm % 0,10 mm

10.6  Operation of the cartridge (figures 18 and'19)

When the ¢4

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

a) The dogr shall have a movable lock thé\lower edge of which shall be at a distance

from re
the edg

The d

£e4 = 14,50 mm % 0,20 Tm

ference plane A. A cam of the drive raises this lock in order to unlock the door which shall be unlocke
e is raised by 1,0/mm’ min.

the whole back side shall be accessible except the part limited by

b¢s= 35,79 mm * 0,20 mm.

inhibit
of the

1 when

por is then opened 90° by the drive. It shall be able to rotate further up to 105°. In the open position of the door

In this pes-l-t-ie-n-t-he space qlr\ng the-left side-that-is delimited b_‘,’

Lgg=4,57T mm £ 0,10 mm

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

b) A finger of the drive penetrates into the case through the window defined by ¢,, to £,5 (see figure 10) to par-
tially unlock the reel. The corresponding part of the locking mechanism shall not require a penetration other than
8 mm = 1 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 defined by 4, to £, and completely
unlocks the reel. The requirements for penetration and force are the same as specified in b) for the first finger.

20
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d)  The drive spindle engages the teeth of the hub and raises the reel into the operating position (see figure 13
with which the tape reel is held against the spindle shall be 6,0 N + 0,5 N.

e)  Inthis final position of the cartridge within the drive, the tip of the leader shall be positioned as specified b
lg7=4,42 mm £ 1,52 mm

Lgg =49,28 mm * 1,27 mm

as shown in figures 18 and 19.

1:1993 (E)

). The force

y

f) hen the cartridge is within the drive in the operating position (figures 13 and 19), the tape is pulled out of the
cprtridge by a drive leader attached to the hub of a reel within the drive. The tip of this drive leader-is depigned so as

td match the shape of the main hole of the tape leader and to engage it. This drive leader has a hole Corre
that shown in detail B of figure 16. Dimensions and positions of these two holes are such that'when the td
wound onto the hub of the drive reel the connection of the two leaders lies between the two-holes.

(Y

ho (figure 16). The case shall have an abutment against which this stop edgé<Comes to rest when
cpmpletely pulled back into the cartridge. This abutment, together with a case(€lement engaging the slof
Igader shall be such that the dimensional requirements for /¢ and £¢ are met.

o]

tracted with a speed in the range 152 mm/s to 178 mm/s. Until ¢he'reel is fully locked, i.e. until the

[¢)

10.7 | Tape winding

The tape shall be wound on the hub with the magnetic coating facing inwards, so that during forward read/wri
the tapg is unwound from the cartridge reel in a countercldckwise direction when viewed from the top of the cart

The tape shall be wound with a tension of 1,11 N+ 028 N.

10.8 | Moment of inertia
A full rpel of tape shall have a diameter between 87,45 mm and 91,19 mm.
The mgment of inertia shall be
- Hull reel: Between 131 x'106 g-m? and 160 x 10-® g-m?

- Bmpty reel: Between19 x 10 g-m? and 23 x 106 g-m?2

10.9 | Material

The carftridgerean be made of any material as long as the requirements of this International Standard are met. F
the hubfand the case could be made of 10% glass-filled polycarbonate. A typical wall thickness is 1,5 mm.

sponding to
pe leader is

The tape leader has a stop edge the longitudinal position of which relative to the end(of, the main hole is $pecified by

the tape is
of the tape

The tape leader and the abutment shall withstand the impact of havipg to' stop the full reel when the tape leader is

cartridge is

ected from the drive, the stop edge shall be held against the abutment with a force in the range 1,1 N to 1,7 N.

e operation
idge.

br example,

The tape leader shall be made of a non-translucent material (see 7.20), for instance pigmented polyethylene terephthalate.
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Figure 6 - Gerneral view

Figure 7 - Reference planes
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Section 4 - Requirements for an interchanged tape

11 Method of recording
The method of recording shall be Modified Frequency Modulation (MFM) for which the conditions are:

— A flux transition shall be written at the centre of each bit cell containing a ONE;

— A flux transition shall be written at each cell boundary between consecutive bit cells containing ZEROs.

11.1 PhyLical recording density
The physicallrecording density for all ONEs or all ZEROs shall be: 1 674 ftpmm.

11.2  Bit pell length

The resulting nominal bit cell length is 0,598 um.

11.2.1 Avdrage bit cell length
The average bit cell length is the overall length of n bit cells divided by n.

11.2.2 Lorg-term average bit cell length

The long-terin average bit cell length shall be the average bit cell length.taken over a minimum of 1000 000 bit cglls. It

shall be withjn 3 % of the nominal bit cell length.

11.2.3 Shj:-term average bit cell length

The short-te:
cell length.

11.3  Fluk transition spacing

The spacing$ between flux transitions are influenced by the reading and writing processes, the recorded pattern

crowding effect) and other factors.

The spacing$ between flux transitions of an interchanged cartridge shall be between (n-3) % and (n+3) % of that

Master Standard Reference Tape’When measured according to 8.5.

114 Re;]: signal amplitude

The signal ai
of flux in thq read head.

average bit cell length shall be the average taken over 10 bit cells. It shall be within + 5 % of the nomipal bit

(pulse

of the

plitude'shall be measured at a point in the read channel where the signal is proportional to the rate of ¢hange

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

Averaging for the interchanged cartridge may be segmented into blocks. No missing pulses shall occur within the measured

area.

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

11.5 Azimuth

The angular deviation of the recorded flux transitions from a line normal to the Reference Edge of the tape shall be less than

10 minutes of arc.
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The deviation between corresponding bits on the physical tracks of a logical track (see 12.5.3) shall not exceed 40 bit cell

lengths.

12 Tape format

12.1 Reference Edge

The Reference Edge shall be the bottom edge when viewing the magnetic coating of the tape with the BOT to_he left and

the EOT to the right of the observer.

12.2 | Direction of recording
Recording shall take place in two directions:

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

12.3 | Tape layout
The tapg¢ shall be partitioned into two areas:

— the(Calibration and Directory Area,
— the|Data Area.

BOT

EOT

Figure 20 - Tape layout

Gé6 Reverse Data Tracks GS5| 2f | Gp
3
o - < o~ 3 )
2 3 o 2 |© < O |Ga| 2r |Gs Forward Data Tracks G6
& < ] S8 ]
@ - - - al -
5 5 < | ef<| s | <O (
§ g = oe =] 8 |® P
3] s Z s | = S| Gé R
3 El 3 everse Data Track
2 3 g 3 a 3 racks G5| 2f| G4
=
O
G4| 2f | Gs Forward Data Tracks Gé6
Reference Edge/
— >+ >
Calibration and Directory Area Data Area
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124  Calibration and Directory Area

The Calibration and Directory Area shall be partitioned as shown in figures 21 and 22. It shall extend from the leader splice
to the BOT over 8 690 mm + 150 mm and comprise the following zones.

Unless otherwise indicated, the tolerance is £ 50

Calibration Tracks Area
FCTI ~a
P o @) O
£ g 3 3
& Scratch Area < < Directory Area | < (Q BoT
S ° o o
-] « ; :.1
3 3 3 3
- O &) (©]
RCT 2}
/ 41524
Reference Edge jt———— 762 ————»
’ gt 914 -
g 2388 -
< 2692 -
[t 8690 £ 150

Figure 21 - Calibration and Directory Area

12.4.1 Scrjatch Area

The Scratch| Area shall.start at the leader splice and shall end at a distance of 2 692 mm + 50 mm from the BOT. It is
intended for|use by the.drive for setting gains, write current, etc.

12.4.2 Guard‘Area G1
Guard Area G1 shall start at the end of the Scratch Area and shall end at a distance of 2 388 mm + 50 mm from the BOT.

12.4.3 Calibration Tracks Area

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

The Calibration Tracks Area shall contain four Calibration Tracks the width of which shall be 0,215 9 mm * 0,012 7 mm.
They are defined as follows.
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Forward Calibration Track 2 (FCT2)
The centreline of FCT2 shall be at a distance of 2,432 mm + 0,030 mm from the Reference Edge.

FCT2 shail be recorded with 2f, starting at the end of Guard Area G1 and ending at a distance of 2 108 mm + 50 mm from
the BOT. Following this section, FCT?2 shall be recorded with 1f ending 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.

FCT1 ghall be recorded as specified for FCT2.
Reverde Calibration Track (RCT2)
The centreline of RCT2 shall be at a distance of 1,330 mm + 0,030 mm from the Reference Edge.

RCT?2 shall be recorded with 2f starting at Guard Area G2 and ending at a distance of 1219 mm * 50 mm from the BOT.
Followjing this section RCT2 shall be recorded with 1f ending at a distance of 2 388 mm + 50 mm from the BOT]

Reverde Calibration Track 1 (RCT1)
The centreline of RCT1 shall be at a distance of 5,334 mm = 0,030 mm from that ofRCT2.
RCT1 shall be recorded as specified for RCT2.

Dimensions in millimetres

Y

'4 1219 + 50

L 2108 + 50 >
I
\j
BOT
FCTIf= - = {— = - —- - s ey w
RCTI— - — - =V e — = —If- — = — = 4 - =2~ —-
5.334
+ 0,030 5.334
+ 0,030
Y
FCT2 =y = - — - — - —y —-—- — - —- — I
2432
RCTZ - - — - - — = — - === - = - e ] + 0,030
vy

1.330
* 0030

Figure 22 - Calibration Tracks Area

Reterence Edge
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12.4.4 Guard Area G2

Guard Area G2 shall start at the end of the Calibration Tracks Area and shall end at a distance of 762 mm + 50 mm from the

BOT.

12.4.5 Directory Area

The Directory Area shall start at the end of the Guard Area G2 and end at a distance of 152 mm * 50 mm from the BOT. It
shall be recorded on two physical tracks (see 12.5.1) having their centrelines 3,531 mm + 0,030 mm above those of RCT1

and RCT2.
The Directory

shall be recorded in the reverse direction, starting at the end of Guard Area G3. The content of the Directory Area sh

ignored in inf

12.4.6 Guarrd Area G3

Guard Area (

12.5

The Data Arej
in clause 13.
viz. 48, is req
tracks will be]

12.5.1 Phy

There shall b
be that farthe:

12.5.2 Width of the physical tracks

The width of

12.5.3 Log

A logical traq
24 (see table

The two trac
Logical track

Logical track

Datg Area

erchange.

3 shall start at the end of the Directory Area and shall end at the BOT.

a shall contain data which is transmitted by the host to the drive and-secorded according to the format spe
The quantity of recorded data may be such that the total capacity/of the maximum number of physical t
juired in order to contain it. It may, under other circumstances, be less in which case fewer than 48 ph
required (see also 14.5). The following specifications are based on the former case.

bical tracks

e 48 physical tracks in the Data Area each identified by a Physical Track Number. Physical track No. 44
it from the Reference Edge and physical track-No. 1 shall be that nearest to the Reference Edge.

a physical track shall be 0,215-9'mm + 0,012 7 mm.

cal tracks

k shall consist of two physical tracks the Physical Track Numbers of which are m and m+24, where: 1
1).

s of a logical(track shall be recorded simultaneously.

5 are identified by a Logical Track Number from O to 23.

5 with an even Logical Track Number shall be recorded in the forward direction.

Area is intended for recording manufacturer's information about the recordings on the tape. ThisGnférnpation

all be

cified
racks,
ysical

shall

IA

LTAY

Logical track

s with an odd Logical Track Number shall be recorded in the reverse direction.

12.5.4 Locations of the physical tracks

The locations

of the centrelines of the physical tracks are related to those of the centrelines of the Calibration Tracks.

The locations of the physical tracks of logical tracks with an even Logical Track Number shall be related to those of FCT1

and FCT2.

The locations of the physical tracks of logical tracks with an odd Logical Track Number shall be related to those of RCT1

and RCT2.
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The positions of the centrelines of the physical tracks relative to those of the Calibration Tracks shall be as specified in
table 1. A positive offset indicates that the physical track is above the referenced Calibration Track, a negative offset that it
is below the referenced Calibration Track.

Table 2 - Physical Track L .
Physical Logical Calibration Offset
Track Track track Tolerance: + 0,013

Number Number
48 23 4,826
47 21 4,610
46 19 4,394
45 17 4,178
44 15 RCT1 3,962
43 13 3,747
42 1 3,331
41 3 3,315
40 5 3,099
39 7 2,883
38 9 2,667
37 11 2,451
36 10 1,080
35 8 0,864
34 6 0,648
33 4 0,432
32 2 FCT1 0,216
31 0 0,000
30 12 -0,216
29 14 -0432
28 16 - 0,648
27 18 - 0,864
26 20 - 1,080
25 22 - 1,295
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36

Table 2 - (concluded)

Physical Logical Calibration Offset
Track Track track Tolerance: = 0,013

Number Number
24 23 4,826
23 21 47610
22 19 4,394
21 17 4,178
20 15 RCT2 3,962
19 13 3,747
18 1 3,531
17 3 3,315
16 5 3,099
15 7 2,883
14 9 2,667
13 11 2,451
12 10 1,080
11 8 0,864
10 6 0,648
9 4 0,432
8 2 0,216
7 0 FCT2 0,000
6 12 -0,216
5 14 -0,432
4 16 - 0,648
3 18 - 0,864
2 20 - 1,080
1 22 1,295
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12.5.5 Layout of tracks in the Data Area

The layout of tracks in the Data Area shall be as shown in figure 23.
Dimensions in millimetres

Tolerance: £ 76

3073
Logical Track No. 9 Logical Track No. 8
\ s 1803
—
1524 min.
}4—-——» 1219
e
48
417
G6 & : Reverse Data Tracks GS' | | G4
38
317
36
—ut
G4 |] G5 ' Forward Data Tracks Gé6
: #
BOT () u () EOT
Gb6 . Reverse Data Tracks Gsly| Ga
14—
13
12
-1
G4 |¥] GS ! Forward, Data Tracks G6
i

> Reference Edgc/

1219 .
- - 1524 min
TIR03
———————

3073

Figure 23 - Layout of the tracks of the Data Area

12.5.5{1 Forward tracks

The layjout of tracks recorded in the forward direction, i.e. all pairs of physical 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 1 219 mm * 76 mm from the BOT.
2f Zong

The track shall be recorded with 2f starting at Guard Area G4 and ending at a distance of 1 803 mm + 76 mm from the BOT.
Guard Area G5

Guard Area G5 shall start at the 2f Zone and end at a distance of 3 073 mm * 76 mm from the BOT.

Guard Area G6

The track shall end with a Guard Area G6 which shall start at a distance of 1 524 mm min. from the EOT and end at the
EOT.
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12.5.5.2 Reverse tracks

The layout of tracks recorded in the reverse direction, i.e. all pairs of physical 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 1 219 mm * 76 mm from the EOT.

2f Zone

The track shall be recorded at the physical recording density of 2f starting at Guard Area G4 and ending at a distafice of
1 803 mm * 6 mm from the EOT.
Guard Area|G5
This Guard Area G5 shall start at the 2f Zone 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 1 524 mm min.\ftém the BOT and end |at the
BOT.
13 Data format
The host trarfjsmits to the drive data in the form of Records, each comprising-gne or more 8-bit bytes the interpretatjon of
which is outdide the scope of this International Standard and is a matter of agteement between sender and recipient of the
data.
The maximufn size of a Record permitted by the format is 220 - 1 bytés:
NOTE 8 - Known devices using this format support a Record size of 216 bytes, maximum. Longer Record sizes require agreement between senfler and
recipient of the data.
13.1 Datr Bytes
Data Bytes shall be either User Bytes transmitted by the host or Pad Bytes. Pad Bytes are bytes set to all ZERO:s.
13.2  Logical Blocks
A Logical Block shall consist of the.two physical blocks recorded simultaneously on the physical tracks of a logical trgck.
13.3  Datpa Blocks
After having|been received from the host, each Record shall be arranged in groups of 4 096 Data Bytes. Where required, Pad
bytes shall bg added at'the end of the Record up to the next 4 096-byte boundary. Thus, each Record shall start at a ## 096-
byte boundary. Each such group shall then be split into two sets of 2 048 bytes. To each of these 2 048-byte s¢ts the
following el¢ments shall be added:

38

a Preamble (see 13.6.1)

a Sync (see 13.6.2)

8 EDC Bytes (see 13.6.3)

a Control Field 1 (see 13.6.4)
a Control Field 2 (see 13.6.5)
a CRC (see 13.6.6)

a Postamble (see 13.6.7)
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The first 2 048 bytes together with these 7 elements form a first physical block which is recorded on that physical track of a
logical track having the higher Physical Track Number.

The next 2 048 bytes together with the same 7 elements form a second physical block which is recorded on the other
physical track of the same logical track.

The two physical blocks thus described form together a Logical Block of the type called a Data Block. All elements added
to both physical blocks of a Data Block shall be identical, except the CRC which is computed individually for each physical
block, and the EDC which may be different depending on the data.

134
There a

Data Bl

Tape Miark Blocks (see 14.2)

Filler B
End of
End of

ECC Blocks (see 14.6)

13.5

Logical
Logical

Each physical block of a Logical Block shall be preceded by.a gap consisting of a d.c. erased portion of tap

2,100 nf
The for

13.6
Both pH

Types of Logical Blocks
Fe six types of Logical Blocks:
pcks (see 14.1)
Jocks (see 14.3)

[rack Blocks (EOTR) (see 14.4)
Data Blocks (EOD) (see 14.5)

Entities

Blocks, except EOTR and EOD Blocks (see clause 15), shall be.recorded in Entities. Each Entity shall g
Blocks recorded on the same logical track.

m * 0,042 mm, in which the read signal is less than;5'% of the Average Signal Amplitude.

mat of Entities is specified in clause 15.

Logical Block format
ysical blocks of a Logical Block shall have the format shown in figure 24, except those of ECC Blocks (s

omprise

be 14.6).

10

e of length
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Number of bytes Field Name
35 Preamble
1 Sync
512 Data
2 EDC
512 Data
2 EDC Data
512 Data Field
2 EDC
512 Data
2 EDC
12 Control Field 1
8 Control Field 2
8 CRC
32 Postamble

Figure 24 - Block format

13.6.1 Prg¢amble
This field shall be set to 280 ONEs.

13.6.2 Sync
This field shall be set to 0110 1111.{t'indicates that the next byte is the first byte of the Data Field.

13.6.3 Data Field
The Data Fi¢ld of a physical block shall comprise 2 056 bytes.
In Data Blogks thesebytes are arranged in four groups of 512 Data Bytes, each followed by 2 EDC bytes.

The content| of the Data Fields of the physical blocks of other types of Logical Blocks is described in the specification of
these other Lusival Blocks:

The EDC bytes shall be computed as follows.

Each EDC character is a 16-bit word computed over 256 16-bit Data Words formed from the previous 512 Data Bytes. The
first Data Byte constitutes the least significant part of the first Data Word, the second Data Byte constitutes its most
significant part, and so on. With these 256 Data Words identified by 1 < i < 256, the EDC word is obtained by the following
algorithm.

Set EDC, to (0045)
Set EDC; to EDC;_; & (Data Word);

Shift EDC; leftwards by one bit position, with the most significant bit moved to the least significant bit position

where: @ stands for Exclusive OR.
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This algorithm yields EDCy5¢ which is the 16-bit pattern recorded in the Data Field.

13.6.4 Control Field 1 (CF1)

CF1 is a 64-bit field. It specifies attributes of a Logical Block, thus both physical blocks of a Logical Block have an
identical CF1.

The content of CF1 shall be as shown in figure 25. When recorded on the tape, this field shall be formatted as specified by
annex

Name of the field Number of bits
Block Type 3
Last Block 1

Early Warning 1
EDC Check 1
Tape Mark 25

Logical Block Number 7
Object Number 25
Reserved 7
Record Byte Count 20
Format 6

Figure 25 - Content of Control Field 1
This format is not applicable to ECC Blocks(see 14.6)

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

13.6.4.2 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
010 Tape Mark
011 End of Track Block
100 End of Data Block

Other settings are not permitted by this International Standard.
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13.6.4.3 Last Block

This bit shall

be set to ONE in the last Logical Block of a Record, else it shall be set to ZERO.

13.6.4.4 Early Warning (EW)

On logical tracks No. 0 to No. 22 the EW bit shall be set to ZERO. On logical track No. 23 it shall be set to ZERO until the
EW signal has been generated. After this signal it shall be set to ONE in all remaining Logical Blocks of that logical track.

On Forward

ata Tracks the EW signal shall be generated at least at 1 650 mm from the EQOT. On Reverse Data Trac

s the

EW signal sh

13.6.4.5 EDC Check

This bit shall

13.6.4.6 Ta
These 25 bits

For a Tape M
Block record

For Data Blo
For Filler BIq

13.6.4.7 Lo
This field sh

Record, starting with 0 and incremented by 1 for every successfully written Data Block of the Record.

This field shd

The content
interchange.

13.6.4.8 Oh

This field is 4
and each Tap

This field sha

The content
interchange.

hll be generated at least at 1 650 mm from the BOT.

be set to ONE.

pe Mark
shall be set to ZERO for all Logical Blocks prior to the first Tape Mark Block!

ark Block, this field shall specify in binary notation its ordinal number, starting with 1 for the first Tape
bd on the tape, and incremented by 1 for each Tape Mark Block.

ks this field shall specify in binary notation the ordinal number efith€ previous Tape Mark Block.

cks, EOTR and EOD Blocks, this field shall be set to all ZEROS.

ical Block Number

11 specify in binary notation the ordinal number.of each Data Block which contains a whole or a par]

11 be set to all ZEROs in Filler Blocks and in Tape Mark Blocks.
bf this field in EOTR and EOD Block/is not specified by this International Standard and shall be igno

ject Number

count of all Records.and Tape Mark Blocks on the tape, starting with 1 and incremented by 1 for each R
e Mark Block. Thiscount shall include the object in which it is recorded.

11 be set to alb-ZEROs in Filler Blocks.
bf this field'in EOTR and EOD Blocks is not specified by this International Standard and shall be igno

Mark

t of a

red in

ecord

red in

13.6.4.9 Record Byte Count

This field shall specify in binary notation the number of User Bytes in a Record. This number shall be the same in all Data
Blocks of the Record.

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

The content of this field in EOTR and EOD Blocks is not specified by this International Standard and shall be ignored in

interchange.

13.6.4.10 Format
This field shall be set to 000000.
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CF2 is a 64-bit field. It specifies further attributes of a Logical Block and of the Entity in which it is recorded, thus both

physical blocks of a Logical Block have an identical CF2.

The content of CF2 shall be as shown in figure 26. When recorded on the tape, this field shall be formatted as specified by

annex E.

Name of the field Number of bits

Entity Control 8
Entity Offset 4
LEOT 1
Block Offset 19
Entity Number 16
Random Tag 6
Fixed Tag 3

K bit 1

Logical Track Number 6

13.6.5{1 Entity Control

This figld shall be set to 8 bits identical with the first 8 bits of the Block Offset field (see 13.6.5.4).

Figure 26 - Content of Control Field 2

The content of this field in EOTR and EOD_Blocks is not specified by this International Standard and shall b¢ ignored in

interchange.

13.6.5{2 Entity Offset

This figld shall specify in bihary notation the ordinal number of the successfully written Logical Blocks within an Entity.

This count shall start with1"and be incremented by 1 for each successfully written Logical Block.

This figld shall be set't01111 for EOD and EOTR Blocks.

13.6.5{3 Logical End of Tape (LEOT)

This bif $hall be set to ZERO until two consecutive Tape Mark Blocks are written on the tape. Starting with the second of

these Tape Mark Blocks, this bit shall be set to ONE in all following Logical Blocks on the tape.

13.6.5.4 Block Offset

This field shall specify in binary notation the ordinal number of the Logical Block, starting with 0, and incremented by 1 for

each Logical Block recorded on the same logical track.
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13.6.5.5 Entity Number

This field shall specify the ordinal number of the Entity, starting with 1, and incremented 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.

13.6.5.6 Random Tag

This field sh;
comparing th
ignored in in|

13.6.5.7 Fi
This field sh.

13.6.5.8 K

For all Logig
ZERO.

13.6.5.9 Lg
This field sh

13.6.6 CR

This field sh
algorithm fo

13.6.7 Posgtamble

This field sh
14 Us

14.1 Da
Data Blocks

ility by
hall be

pne NCCK

e value obtained by the read-while-write process with the pseudo-random number generated. This field’s
ferchange.

ked Tag
11l be set to 011.

Bit

al Blocks, this bit shall be set to ONE if the preceding Logical Block was'in-error. Else this bit shall be set to

gical Track Number

hll specify in binary notation the Logical Track Number (from'0 to 23) on which the Logical Block is recqrded.

IC

all contain the 64-bit CRC. The CRC is computed over the 2 076 bytes of the Data Field, CF1 and CH
I the CRC shall be as specified in annex C.

2. The

all contain the bit pattern 0101 0101 recorded 32 times.

e of Logical Blocks

ta Blocks

shall contaimUser Bytes. Any byte position of the Data Field of either physical block not used for User IData or

EDC bytes shall contain/a Pad Byte.

14.2  Tapé-Mark Blocks

Tape Mark Blocks are intended for use as separators.

The Data Field of Tape Mark Blocks shall be ignored in interchange.

14.3  Filler Blocks
Filler Blocks shall be used only to complete an Entity (see 15).

The four groups of 512 bytes in the Data Field of Filler Blocks shall be set to all ZEROs.
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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 logical track, then and only
then, at least 11 EOTR Blocks shall be recorded after this last Entity on the logical track, else EOD Blocks (see 14.5) shall
be recorded.

The Data Field of an EOTR Block shall be ignored in interchange.

14.5

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

The D

14.6
The by

Offset

field a
37 to 2

The C]
The E(

Annex

15
The 2(

Physid]
blocks

- P
- PH
- PH
- PH

Where
the req
Block

EOTR

End of Data Blocks (EOD)

ita Field of an EOD Block shall be ignored in interchange.

ECC Blocks

field of their CF2, the ECC shall be computed only over that physical block with the highest value in its
mongst those with the same value in their Entity Offset field. The 2 068 ECC bytes shall be recorded in b
105, thus ECC Blocks have no CF1.

2 of ECC Blocks shall be as specified in 13.6.5.
"C Blocks shall be completed by a CRC computed as specified\in 13.6.6.
C specifies how the ECC bytes shall be computed.

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

al blocks with an odd number shall be re¢orded on the physical track with the higher Physical Track Num
with an even number shall be recorded on the other physical track of the logical track.

ysical block 17 shall be the ECCt.block
ysical block 18 shall be the ECE2 block
ysical block 19 shall be the.ECC3 block
ysical block 20 shall be\the ECC4 block.

required, Filler Blocks are added to complete the last Entity recorded. After the next write command fi
ording shall comimence immediately after the last Data Block preceding the first or sole Filler Block, i
s) and the ECC Blocks are then overwritten.

and EOD Blocks are not part of Entities.

tes of the four ECC Blocks shall be computed over the 2 056 bytes of the Data Field and the 12 bytes df CF1 of the
preceding 16 physical blocks of an Entity. In case a number of physical blocks have thesame value recorded

n the Entity
Block Offset
yte positions

ber, physical

om the host,
.e. the Filler

16

—Frror-handling
ll“lllls

If an error is detected when recording a Data Block n prior to the completion of the recording of Data Block n+1, then Data
Block n and Data Block n+1 shall be re-written in the same sequence as originally recorded. Data Block n+2 shall not be
recorded before Data Block n and Data Block n+1 have been correctly recorded.
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