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Foreword

ISO/MTEC 14251:1995(E)

ISO (the International Organization for Standardization) and
International Electrotechnical Commission) form the specialized
worldwide standardization. National bodies that are membérs~of [
participate in the development of International Standards ‘throug|
committees established by the respective organization to’deal with part]
of technical activity. ISO and IEC technical committe€s collaborate
mutual interest. Other international organizations, governmental
governmental, in liaison with ISO and IEC, alsotake part in the work.

In the field of information technology,(JSO and IEC have establig
technical committee, ISO/IEC JTC 1. Draft International Standards ad
joint technical committee are circulated to national bodies for voting.
as an International Standard requires approval by at least 75 % of
bodies casting a vote.

IEC (the
system for
SO or IEC
h technical
icular fields
in fields of

and non-

hed a joint
pted by the
Publication
he national

International Standard ISO/IEC 14251 was prepared by the European Computer

Manufacturers Association (as Standard ECMA-196) and was adopt
special “fast-track, procedure”, by Joint Technical Committee ISO/]

ed, under a
EC JTC 1,

Information techiiology, in parallel with its approval by national bodlies of ISO

and IEC.

Annexes-A to G form an integral part of this International Standard. A
Me-are for information only.

hnexes H to

vil
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Introductioh

The following [nternational Standards specify data interchange on 12,7 mm wide magnetic tape cartridges:

ISO/IEC 9661 1994, Information technology - Data interchange on 12,7 mm wide magnetic tape cartridges - 18 tracks, | 491

bytes per millitetre

ISO/IEC 1155p: 1993, Information technology - Data interchange on 12,7 mm wide 18- tfack magnetic tape cartridges -

Extended formit

ISO/IEC 1342[1: 1993, Information technology - Data interchange on 12,7 mm, 48-track magnetic tape cartridges - DLT 1

format

ISO/IEC 1396p: 1995, Information technology - Data interchange on 12,7 mm, < 12-track magnetic tape cartridges - DLT 2

format

This Internatidnal Standard is related to further developments of cartridgé$ containing 12,7 mm magnetic tape. It incorpgrates
most of the requirements of ISO/IEC 11559, together with extensions“and modifications which specify the additional fegtures

that allow higler capacities to be achieved.

Two types of dartridge are defined within this International Stanidard. For one of the types, the requirements for the case arjd the
tape are identifal with those in ISO/IEC 11559. The second.type conforms to different requirements which are defined ip this

International Standard. This International Standard also specifies a recording method and format for use with either type.

It is not intended that this International Standard replaces ISO/IEC 11559. Existing cartridges which conform to ISQ/IEC
11559 will corftinue to do so and will not conform to all the requirements of this International Standard. Drives which write and
read according to this International Standard-may have the ability to accept and read cartridges conforming to ISO/IEC 96161 or

ISO/IEC 1155p.

viii
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Information technology - Data interchange on 12,7 mm 36-track magnetic tape
cartridges

Section 1 - General

1 Scope

This International Standard specifies the physical and magnetic characteristics of 12,7 mm wide, 36-track magnetic tape
cartridges to enable interchangeability of such cartridges. It also specifies the quality of the recorded signals, the format and the
recording method, thus allowing, together with International Standard ISO 1001 or equivalent, full data interchange by means
of such [Tagnetic 1ape Carmidges:

This Infernational Standard specifies two types of cartridge which, for the purposes of this International Standard,|are referred
to as Chrtridge System Tape (CST) and Extended Capacity Cartridge System Tape (ECCST), and contain-tape|of different
thicknegses and lengths.

CST caftridges have a nominal uncompressed capacity of approximately 400 Mbytes.
ECCST] cartridges have a nominal uncompressed capacity of approximately 800 Mbytes.

This Infernational Standard specifies extensions and modifications to the recorded format\that is described in International
Standand ISO/IEC 11559.

These extensions and modifications

— incrpase the number of tracks recorded on the tape from 18 to 36. Actdal recordings will be made 18 tracks at a time
reqyiring two complete passes of the tape, one from the beginning of tdpe/to the end of tape and the other from the end of
tapq to the beginning of tape;

— spegify a different method of defining the ECC characters used todetect and correct errors when the data is r¢ad from the
tapq.

2 Conformance

2.1 Magnetic tape cartridge

A magpetic tape cartridge is in conformance with'this International Standard if:

— the fartridge meets all the requirements of-clauses 6 to 8 for either one of the two types of magnetic tape cartrid

— th

[¢]

recording on the tape meets the fequirements of clauses 9 to 13;

— for pach recorded packet the algorithm used for processing the data therein, if Processed Data has been recordedd, is defined
and| the identification is included in Byte 13 of the Packet ID of this packet (see 11.2). This identification shall conform to
ISQ/IEC 11576.

2.2 Generating system

A syst¢m generating,a magnetic tape cartridge for interchange shall be entitled to claim conformance with this International
Standatd if all thé.récordings that it makes on a tape meet the mandatory requirements of this International Standarfl. A claim of
conforance.-shall state which types of magnetic tape cartridges it is capable of recording, whether or not ope, or more,
registefedalgorithms are implemented and, if so, the registered identifiers of all implemented algorithms. It shall also state
whethdr ifds capable of generating the optional VOLID Mark information.

23 Receiving system

A system receiving a magnetic tape cartridge for interchange shall be entitled to claim conformance with this International
Standard if it is able to handle any recording made on the tape according to this International Standard and specifies which of
the two types of magnetic tape cartridges it is capable of reading. In particular it shall

— be able to retrieve data from individual packets within the extended blocks;

— be able to recognize that the data has been processed, to identify the algorithm(s) used, restore the data to its original form
or to indicate to the host that it cannot do so;

A claim of conformance shall state whether or not one, or more, registered algorithm(s) is (are) implemented and, if so, the
registered identifier(s) of all implemented algorithms. It shall also state whether it is capable of using the optional VOLID Mark
information.
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Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this International

Standard. At

the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to

agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent
editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid International

Standards.

ISO/IEC 646: 1991,

ISO 683-13:
ISO 1001: 19

ISO 1302: 19
ISO/IEC 115

Information technology - ISO 7-bit coded character set for information interchange.

1986,
86,

Heat-treatable steels, alloy steels and free-cutting steels - Part 13: Wrought stainless steels)

Information processing - File structure and labelling of magnetic tapes for. infor
interchange.

ination

92,
76:1994,

Technical drawings - Method of indicating surface texture.

Information technology - Procedure for the registration of algorithms for the lossless comp
of data.

ession

4

For the purpgses of this International Standard, the following definitions apply.

4.1
4.2
4.3

Defiinitions

alggrithm: A set of rules for transforming the logical representation of data.
algqrithmically Processed Data: Data which has been processed.by.a defined processing algorithm.

Beginning of Tape (BOT): The point along the length of tHie\thagnetic tape, indicated by the start of reforded

information.
4.4
4.5

string and us
4.6 Dat

4.6.1 Proq
Record.

4.6.2 Hos

4.6.3 Log
Data Record

4.6.4 Use
When the da
When the da
4.7 Eng
4.8 Err

byt¢: An ordered set of eight bits (9 encoded bits) that are actéd upon as a unit.
Cydlic Redundancy Check (CRC) character: A-character represented by two bytes, placed at the end of]

a byte
d for error detection.

h Records

essed Data Record (PDR): The data-entity resulting from the application of an algorithm to the Logic4l Data

| Data Record: The data entity originally compiled by the host.

cal Data Record (LDR): The data entity received by the system from the host. It may contain one or sever.
s) depending upon actiontaken by the host to use extended blocks.

- Data Record (UDR):“The data entity available to the Packet Former.

a has been processed’it shall be a PDR.
a has not been(processed it shall be a LDR.

h] Host

of Tap€(EOT): The point on the tape furthest from BOT up to which recording is allowed.

pr correcting code (ECC): A mathematical procedure yielding bits used for the detection and correction of prrors.

4.9 flu

transition position: The point on the magnetic tape that exhibits the maximum free-space flux density ngrmal

to the tape surface.

4.10
4.11
4.12
4.13
4.14

flux

transition spacing: The distance along a track between successive flux transitions.

Frame: A section across all 18 tracks within a Half-Wrap containing logically related bytes.
logical backwards: The direction of tape motion that results in finding a descending order of LDRs.
logical forwards: The direction of tape motion that results in finding an ascending order of LDRs.

magnetic tape: A tape that accepts and retains magnetic signals intended for input, output, and storage of data for

information processing.

4.15  Master Standard Reference Tape: A tape selected as the International Standard for Reference Field, Signal
Amplitude, Resolution, and Overwrite.

NOTE 1 - A Master Standard Reference Tape has been established at the US National Institute of Standards and Technology (NIST).
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4.16
4.17
4.18
4.19
4.20

4.21

4.22
the Mas

NOTE 2 -

available

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

4.23

Tape when it is recorded with the Test Recording Current on the NIST measurement system at 972 ftpmm.

Traceab
Referen

4.24
4.25

tape with the hub end (EOT) of the tape to the observer's right.

4.26 [Test Recording Current: The current that is 1,5 times'thé Standard Reference Current.

4.27 [track: A longitudinal area on the tape along which aseries of magnetic signals can be recorded.

4.28 [Typical Field: In the plot of the Average Signal\Amplitude against the Recording Field at the physical req
density ¢f 972 ftpmm, the minimum field that causes anl Average Signal Amplitude equal to 85 % of the maximum A
Signal Amplitude.

4.29 transformation: The manipulationof\Host Data Records before formatting. It includes the operations of

the formiation of packets and the concatenation of packets.

4.30
BOT in

4.31

Wraps; Half-Wrap 1 is recordéd from BOT towards EOT and Half-Wrap 2 is recorded from EOT towards End of V

(EOV).

5
5.1
The foll

packet: A UDR with a Packet ID and Packet Trailer added.
Pad byte: A byte having a bit pattern consisting of eight ZEROs.

ISO/IEC 14251 : 1995 (E)

physical backward: The direction of tape motion from EOT to BOT. This will be logical forward for Half-Wrap 2.

physical forward: The direction of tape motion from BOT to EOT. This will be logical forward for Half-

Wrap 1.

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

[Processed Data: Data which has been processed by an algorithm.

Secondary Standard Reference Tape: A tape the performance of which is known and stated in ¥élatio
er Standard Reference Tape.

Secondary Standard Reference Tapes, SRM 3202, have been developed at the National Institute for Standards and Technology (}
from the NIST Office of Standard Reference Materials, Room B311, Chemistry Building, National Instituté\for’ Standards an
Irg, Maryland USA 20899 until the year 2004.

Standard Reference Amplitude (SRA): The Average Signal Amplitude fromthe Master Secondary R|
lity to the Standard Reference Amplitude is provided by the calibration\factors supplied with each

e Tape.

Standard Reference Current: The current that produces the Reference Field.

Tape Reference Edge: The Reference Edge of the tape is the'bottom edge when viewing the recording s

(Wrap: A set of 36 tracks, 18 ofiwhich are recorded from BOT to EOT and 18 of which are recorded from
h sequential manner.

[Half-Wrap: A set of 18 tracks which are recorded concurrently in the same direction. The tape contains ty

Conventions and notations

epreSentation of numbers

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

h to that of

NIST) and are
Technology,

eference

Secondary

de of the

ording
verage

brocessing,

EOT to

o Half-
blume

be arranged

with Bit 1, the most significant, first and Bit 8, the least significant bit, last. Th1s order applies to the data, and to the input
and output of the error correcting codes and cyclic redundancy codes.

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

— The

setting of binary bits is denoted by ZERO or ONE.

— Numbers in binary notation and bit combinations are represented by strings of ZEROs and ONEs with the most significant
bit to the left.

5.2

Names

The names of entities are given with a capital initial letter.
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53 Acronyms

BDM Beginning of Data Mark

BOT Beginning of Tape

CRC Cyclic Redundancy Check

CST Cartridge System Tape

ECC Error Correction Code

ECCST Extended Capacity Cartridge System Tape
EDM End-of Dataark

EOT End of Tape

EOV End of Volume

IBG Interblock Gap

ID Identifier or Identification

LDR Logical Data Record

NB-SNR Narrow Band Signal-to-Noise Ratio
PDR Processed Data Record

RBW Resolution Bandwidth

SRA Standard Reference Amplitude
UDR User Data Record

VBW Video Band Width

6 Environment and safety

Unless otherwise stated, the conditions specified below refer to the ambient conditions in the test or computer room and
those within the tape equipment.

6.1 Cartridge/tape testing environment

Unless otherwise stated, tests and measurements made on the, tape cartridge to check the requirements of this Intern
Standard shalll be carried out under the following conditions

temperature: 23°Cx2°C
relative humiflity: 40 % to 60 %

conditioning jperiod
before testing: 24 h

6.2 Cartridge operating environment

Cartridges used for data interchangg-shall be capable of operating under the following conditions

temperature: 16.°€10 32 °C
relative humidity: 20-% to 80 %
wet bulb temperature: 25 °C max.

The average femperdture of the air immediately surrounding the tape shall not exceed 40,5 °C.

NOTE 3 - Localizéd tape temperatures in excess of 49 °C may cause tape damage.

not to

htional

Conditioning

before operating: If a cartridge has been exposed during storage and/or transportation
to conditions outside the above values, it shall be conditioned for a period of
at least 24 h prior to use.

6.3 Cartridge storage environment

Cartridges used for data interchange shall be stored under the following conditions.

temperature: 5°Cto32°C
relative humidity: 5 % to 80 %
wet bulb temperature: 26 °C max.
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6.4
6.4.1

Safety requirements

Safeness

ISO/IEC 14251 : 1995 (E)

The cartridge and its components shall not constitute any safety or health hazard when used in its intended manner or in any
foreseeable misuse in an information processing system.

6.4.2

Flammability

The cartridge and its components shall be made from materials which, if ignited from a match flame, do not continue to burn in
a still carbom AfoX{de auTOSPIETE.

6.5

This In

Transportation

H giveq some recommendations for transportation.

7
There

thinner
circum

Section 2 - Characteristics of the tapes

Characteristics of the tapes

differences between the two cartridges, they are denoted in this Internatiodal ‘Standard.

ernational Standard does not specify parameters for the environment in which cartridges should, be transpqrted. Annex

ire two types of tapes specified by this International Standard. The tapecused in an ECCST cartridge ig longer and
than that used in a CST cartridge. ECCST cartridges are differentiated from CST cartridges by the| larger tape
ference when the tape is completely wound on the supply reel and by-the two coloured cartridge case. Where there are

7.1 Material

The tapje shall consist of a base material (oriented polyethylene terephthalate film or its equivalent) coated on ong¢ side with a
strong et flexible layer of ferromagnetic material dispersed ira suitable binder. The back surface of CST tape [may also be
coated with a ferromagnetic or non-ferromagnetic material. ECCST tape shall not be coated on the back surface.
7.2 Tape length

The mipimum length of the tape shall be

For CS[T tape: 165 m

For EQCST tape: 332 m

7.3 Tape width

The width of tape shall be

For CST tape: 12,650 mm * 0,025 mm

For EQCST tape: 12,570 mm £ 0,025 mm

The width shall be medsured across the tape from edge-to-edge when the tape is under a tension of less than 0,28 N|.
7.4 Tape_diseontinuity

There $halllbe’no discontinuities in the tape such as those produced by tape splicing or perforations.

7.5 [ Total thickness of tape

The total thickness of the tape shall be in the following ranges

For CST tape: 0,025 9 mm to 0,033 7 mm

For ECCST tape: 0,016 1 mm to 0,018 0 mm

7.6 Base material thickness

The nominal thickness of the base material for the tape shall be

For CST tape: 0,023 4 mm

For ECCST tape: 0,014 2 mm
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7.7 Longitudinal curvature
7.7.1 CST tape
The radius of curvature of the edge of the CST tape shall not be less than 33 m.

Procedure:

©ISO/IEC

Allow a 1 m length of tape to unroll and assume its natural curvature on a flat smooth surface. Measure the maximum deviation
from the concave edge of the tape to its chord. The deviation shall not be greater than 3,8 mm. This deviation corresponds to

the minimum(radius of 33 m if measured over an arc of circle.

7.7.2 ECQST tape
The radius of|curvature of the edge of the ECCST tape shall not be less than 33,75 m.

Procedure:

Allow a 0,90 m length of tape to unroll and assume its natural curvature on a flat smooth surface. Measure the majimum
deviation frojn the concave edge of the tape to its chord. The deviation shall not be greater than’/3,0 mm. This deyiation

corresponds tp the minimum radius of 33,75 m if measured over an arc of circle.

7.8 Outtof-plane distortions

All visual evjdence of out-of-plane distortion shall be removed when the tape is subjected to the uniform tension spgcified
below. Out-of-plane distortions are local deformations which cause portions of the tdpe to deviate from the plane of the surface
of the tape. Out-of-plane distortions are most readily observed when the tape is lying)on a flat surface under no tension.

For CST tape: 0,6 N
For ECCST thpe: 04N

7.9 Cupping
The departurg across the width of tape from a flat surface shall not-exceed 0,3 mm.

Procedure:

Cut a 1,0 m 4 0,1 m length of tape. Condition it for a migimam of 3 h in the test environment by hanging it so that the syrfaces
are freely exposed to the test environment. From the cestre portion of the conditioned tape cut a test piece of 25 mm length.
Stand the tes{ piece on its end in a cylinder which lis at least 25 mm high with an inside diameter of 13,0 mm * 0,2 mm| With
the cylinder gtanding 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.

7.10 Dynamic frictional characteristics

In the tests of 7.10.1 and 7.10.2 thezspecified forces of 1,0 N and 1,50 N, respectively, comprise both the force comporjent of

the dynamic friction and the forec€.0f 0,64 N applied to the test piece of tape.

NOTE 4 - Particplar attention should be/given to keeping the surfaces clean.

7.10.1 Frictional drag-bétween the recording surface and the back surface

The force required tosmeve the recording surface in relation to the back surface shall not be less than 1,0 N.

Procedure:

a) Wrap a test piece of tape around a 25,4 mm diameter circular mandrel with the back surface of the test piece facing

outwards in such a manner that the test piece will not slide.

b) Place a second test piece of the same type of tape, with the recording surface facing inwards, around the first test piece for a

total wrap angle of 90°.

c) Apply a force of 0,64 N to one end of the outer test piece. Secure its other end to a force gauge which is mounted on a

motorized linear slide.
d) Drive the slide at a speed of 1 mm/s.

7.10.2 Frictional drag between the tape recording surface and ferrite after environmental cycling

The force required to move the tape at a point 1,34 m from the leader block of the cartridge shall not be greater than 1,5 N. The

force required at a point 4,3 m from the junction of the tape with the cartridge hub shall not exceed 6,0 N.
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Procedure:

995 (E)

a) Wind tape on to a spool hub of diameter 50 mm to an outside diameter of 97 mm with a winding tension of 2,2 N + 0,2 N
for CST tape and 1,8 N £ 0,2 N for ECCST tape.

b) Repeat the following two steps five times:

— Store for 48 h at a temperature of 50 °C and a relative humidity of 10 % to 20 %.

¢) Con

d) App
pied

The
(rou)

e) Rep
7.11
The for

Procedy

01N 1NC 1€
or ECCST tape.

dition the tape for 48 h at a temperature of 30,5 °C and a relative humidity of 85 %. The tape shall re
ronment for steps d) and e).

ly a force of 0,64 N to one end of a test piece of not more than 1 m, taken 1,34 m from the'leader block.
e over a ferrite rod of diameter 25,4 mm with the recording surface in contact with the rod fer a total wrap ar

rod shall be made from the ferrite specified in annex A. It shall be polished to{a roughness value Ra
ghness grade N2, ISO 1302). Pull the other end of the test piece horizontally at 1-mu/s.

pat step d) for a similar test piece taken 4,3 m from the junction of the tape with the cartridge hub.

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

re:

a) Tak
the

P a test piece of the tape approximately 380 mm long and scribe a line through the recording coating across
ape 125 mm from one end.

SN+02N
main in this
Pass the test

gle of 90°.
of 0,05 um

the width of

b) Usigg a double-sided pressure sensitive tape, attach thetfull width of the test piece to a smooth metal plgte, with the

recording surface facing the plate, as shown in figure 1;

¢) Fold the test piece over 180°, attach the metal plate and the free end of the test piece to the jaws of a univ
machine and set the speed of the jaw separation‘to 254 mm per m.

d) Not¢ the force at which any part of the coating first separates from the base material. If this is less than 1,5 N,
faildd. If the test piece peels away from the double-sided pressure sensitive tape before the force exceed
altefnative type of double-sided pressure sensitive tape shall be used.

e) Ifth

e back surface of the tape is\coated, repeat a) to d) for the back coating.

ersal testing

the test has
3 1,5 N, an
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Recording surface Scribed line

a—— N
X

Pressure-serisitive tape

<—— 125mm—————>
Figure 1 - Coating adhesion test

7.12  Flexyral rigidity
The flexural rigidity of the tape in the longitudinal direction shall be

For CST tape 0,06 to 0,16 N-mm?
For ECCST tape 0,03 to 0,14 N-mm?
Procedure:

Clamp a 180 thm test piece of tape in a universal testing machine, alfowing a 100 mm separation between the machine jaws. Set
the jaw separdtion speed at 5 mm per minute. Plot force against drstance. Calculate the flexural rigidity using the slope pf the
curve betweer] 2,2 N and 6,7 N by the formula

AF/WE
AL/ L

wr’

12
Flexural rigidjty = EI

Where

AF is the chanjge in forcé in'Newtons

T is the measyred thickness in millimetres

W is the measured width in millimetres

AL/L is the change in the length of the test piece between the jaws divided by the original length between the jaws.

7.13 Electrical resistance of coated surfaces

The electrical resistance of any square area of the recording surface shall be within the range
— 105Q to 5 x 108Q2 for non-backcoated tapes.

— 105Q to 5 x 109Q for backcoated tapes.

The electrical resistance of any backcoating shall be less than 10°Q.

Procedure:

Condition a test piece of tape to the test environment for 24 h. Position the test piece over two 24-carat gold-plated, semi-
circular electrodes having a radius r = 25,4 mm and a finish of at least N4 such that the recording surface is in contact with each
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electrode. These electrodes shall be placed parallel to the ground and parallel to each other at a distance d = 12,7 mm between
their centres as shown in figure 2. Apply a force F of 1,62 N to each end of the test piece. Apply a DC voltage of 500 V £ 10 V
across the electrodes and measure the resulting current flow. From this value, determine the electrical resistance.

Repeat for a total of five positions along the test piece and average the five resistance readings. For back-coated tape repeat the
procedure with the backcoating in contact with electrodes.

>|d K
v %
F F

93-0122-A
Figure 2 - Electrical resistance test
When mpunting the test piece, make sure that no conducting paths.exist between the electrodes except that through|the coating
under test.

NOTE 5 - |Particular attention should be given to keeping the surfaces clean.

7.14 ([Tape durability

This Intgrnational Standard does not specify parameters for assessing tape durability. However, a recommended procedure is
describefl in annex K.

7.15 [Inhibitor tape

This Int¢rnational Standard does notspecify parameters for assessing whether or not a tape is an inhibitor tape. Howgver, annex
J gives further information on inhibitor tapes.

7.16 |Tape abrasivity

Tape abfasivity is the tendency of the tape to wear the tape transport and head. The length of the wear pattern on|a wear bar
shall nof exceed 56 pumiwhen measured as specified in annex A.

7.17 |Accelerated life test

This Intgrnatiopal Standard does not specify parameters for assessing whether or not a tape withstands long-term ftorage and
extreme|epvirenmental operating conditions. However, a recommended procedure is described in annex M.

7.18 Data integrity test

The object of the data integrity test is to demonstrate that the tape will withstand continued tape movement in the drive within
the environmentally stressed operating conditions without loss of recorded data. Data is written in the forward direction
between BOT and EOT, and then the tape is moved multiple passes the full operating length, after which the data is re-read to
check for the generation of errors.

7.18.1 Requirement

There shall be no more than eight additional temporary read errors on any read pass. There shall be no generation of permanent
read errors.

7.18.2 Procedure

a) Allow cartridges to acclimatize at room temperature and re-tension the tape by driving it one time back and forth between
the BOT and EOT to remove any loose wraps.
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b) Place the test hardware and cartridge to be tested in a 30,0 °C + 2,0°, 85 % rh environment for 24 h.

¢) Write Data Blocks containing 32K bytes each on the cartridge from BOT to EOT in the forward direction only. Read the
data while writing and save the error information.

d) File-Protect the cartridge.
¢) From EOT backup the tape 50 Data Blocks and note the Block ID.

f) Run high-speed passes at 4 m/s to 5 m/s to the Block ID noted in step e). Then do a high-speed rewind to BOT. Repeat this
high-spe¢d pass 50 times.

g) Read the|data from the entire tape and save the error information.

h) Repeat sieps f) and g) 4 times for a total of 250 high-speed passes from BOT to the noted Block ID and back to BOT and 5
full length read passes. Save the error information for comparison against the original error information:

i) Compare the read data results for all five read passes against the original data of step c).

7.19 Pre-recording condition

Prior to recdrding data for testing purposes, or to testing, erase the tape utilizing alternating(magnetic fields of decaying levels
(anhystereti¢ process) to ensure that the remanent magnetic moment of the recording suirface does not exceed 20 % of the
maximum rdmanent magnetic moment. Annex B specifies the method of measurement.

In addition, no low density transitions shall be present on the tape and the tape shall have been erased prior to the firsf time it
was used fog recording.

720 M

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

netic recording characteristics

When performing these tests, the output or resultant signal shall be measured on the same relative pass for both| a tape
calibrated tq the Master Standard Reference Tape and the tapegunder test (read-while-write or first forward-read-pass) on the
same equipment.

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

— tape conflition: pre-recording condition
— tape spe¢d: not greaterthan 2,5 m/s
— read tradk: within'‘the written track
— azimuth jalignment: not greater than 6' between the mean write transitions and the read gap
— write gap length: 10 um £ 0,2 um
— write hegd saturation density: 0,34 T+0,03T
— tape tendion
CST tdpe: 22N+0,2N

tape: 1,8N£0,2N
— recording current: Test Recording Current

7.20.1 Typical field
The Typical Field of the tape shall be between 90 % and 110 % of the Reference Field.

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

7.20.2 Signal amplitude

The Average Signal Amplitude at the physical recording density of 972 ftpmm shall be between 70 % and 140 % of the SRA.
Traceability to the SRA is provided by the calibration factors supplied with each Secondary Standard Reference Tape.

7.20.3 Resolution

The ratio of the Average Signal Amplitude at the physical recording density of 1 458 ftpmm to that at the physical recording
density of 972 ftpmm shall be between 80 % and 120 % of the same ratio for 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.

10
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7.20.4 Overwrite

Overwrite is the ratio of the Average Signal Amplitude of the residual of the fundamental frequency of a tone pattern after
being overwritten at 972 ftpmm to the Average Signal Amplitude of the 972 ftpmm signal. The Average Signal Amplitude of
the tone pattern is the peak-to-peak amplitude of the sinusoidal signal with equal rms power.

7.20.4.1 Requirement

The overwrite for the tape shall be less than 120 % of the overwrite for the Master Standard Reference Tape.
Traceability to the overwrite of the Master Standard Reference Tape is provided by the calibration factors supplied with each

Secondary Standard Reference Tape.

7.20.4.2 Procedure:
Record a tone pattern which shall be the following sequence of flux transitions.
1 0 0 0 0 0 1 0 0 0
I e B
where a; = 1,029 um
a,=0,514 um

Figure 3 - Tone Pattérn

Record a 972 ftpmm signal over the tone pattern. Measure the Average Signal Amplitude of the residual of the|fundamental
frequericy of the tone pattern (one sixth of the frequency of the 972 ftpmm signal) and the Average Signal Amplitugle of the 972
ftpmm [signal. Both amplitude measurements shall be made using'suitable filters.

7.20.5 | Narrow-band signal-to-noise ratio (NB-SNR)

The narrow-band signal-to-noise ratio is the Average Signal Amplitude rms power divided by the average int¢grated (side
band) fms noise power, and is expressed decibels.

7.20.5.]1 Requirement

The NB-SNR shall be equal to, or greater than;’30 dB when normalized to a track width of 410 um. The normalization factor is
dB(41Q) = dB(W) + 10 log 410/W, where\W is the track width used when measuring dB(W).

7.20.5.2 Procedure

The NB-SNR shall be measuredusing a spectrum analyzer with a resolution bandwidth (RBW) of 1 kHz and a vidgo bandwidth
(VBW]) of 10 Hz. The tape speed shall be 762 mm/s for the frequencies specified below.

The NB-SNR shall be measured as follows

— Mepsure the read-Signal amplitude of the 972 ftpmm signal, taking a minimum of 150 samples over a minimpm length of
tap¢ of 46 m,

— Onfthe next-pass (read only) measure the rms noise power over the same section of tape and integrate the rms|noise power
(nofmalizing for the actual resolution bandwidth) over the range from 332 kHz to 366 kHz.

For other tape speeds all frequencies shall be linearly scaled.

7.21 Tape quality

The tape quality (including the effects of exposure to storage and transportation environments) is defined by the testing
requirements given in the following clauses. The following conditions shall apply to all quality testing requirements.

— environment: operating environment

— tape condition: pre-recording condition

— tape speed: 2 m/s

— write track width: greater than, or equal, to the read track width
— read track width : 190 pm + 2,5 um

— physical recording density: 972 ftpmm

— write gap length : 1,0 pm + 0,2 pum

11
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— azimuth alignment : not greater than 6' between the mean write transitions and the read gap
— write head saturation density: 0,34Tx£0,03T
— recording current: Test Recording Current
— format: 36 tracks
— tape tension
CST tape: 22N+0,2N
ECCST tape: 1,8N+02N

7.21.1 Missiig pulses

A missing pulse is a loss of read signal amplitude. A missing pulse exists when the base-to-peak read signal amplitude/is
or less, of halfthe Average Signal Amplitude for the preceding 25,4 mm of tape.

7.21.2 Missing pulse zones

35 %,

A Missing Pulfe Zone begins with a missing pulse and ends when 64 consecutive flux transitions, which arg«rot missing pylses,

are detected or]a length of 1 mm of tape has been measured.
The Missing Phlse Zone rate shall be less than one in 8 x 109 flux transitions recorded.

7.21.3 Coindident Missing Pulse Zones

For purposes df measuring Coincident Missing Pulse Zones, the 36 tracks are divided int6 four 9-track groups as shown bglow.

A simultaneous Missing Pulse Zone condition on two or more tracks of a 9-track group is-d Coincident Missing Pulse Zong.

The first group shall comprise physical tracks 1, 5,9, 13, 17, 21, 25, 29, and 33.
The second grpup shall comprise physical tracks 3, 7, 11, 15, 19, 23, 27, 31, and\35.
The third group shall comprise physical tracks 2, 6, 10, 14, 18, 22, 26, 30¢and 34.
The fourth grdup shall comprise physical tracks 4, 8, 12, 16, 20, 24, 28,32, and 36.

If a Coincidenft Missing Pulse Zone occurs at the same time in the'first and second group of tracks and the third or fourth

broup

of tracks, it sHall be considered as a single Coincident Missjng Pulse Zone. Its length shall begin with the start of the e irliest

Coincident M{ssing Pulse Zone and terminate with the end of‘the latest Coincident Missing Pulse Zone.
No tape shall have more than 12 Coincident Missing-Pulse Zones.

No Coincident Missing Pulse Zone shall exceed, 50 mm.

Section 3 - Cartridge

8 Dimgnsional and méehanical characteristics of the cartridge

The two cartrjdges defined by this International Standard, the CST and the ECCST, are very similar in their dimensionpl and

mechanical cHaracteristics.\Reéquirements in this section shall apply to both types unless a specific difference is noted.
The cartridgeq shall censist of the following elements:

— acase,
— areel for thesmagnetic tape

— amagnetic tape wound on the hub of the reel,
— alocking mechanism for the reel,

— a write-inhibit mechanism,

— aleader block,

— alatching mechanism for the leader block.

Dimensional characteristics are specified for those parameters deemed mandatory for interchange and compatible use
cartridge. Where there is freedom of design, only the functional characteristics of the elements described are indicated.
enclosed drawings a typical implementation is represented in third angle projection. Figures 4 to 20 show a
implementation.

of the
In the
typical

Where they are purely descriptive, the dimensions are referred to three Reference Surfaces A, B, and C forming a geometrical

trihedral (see figure 4). Where the dimensions are related to the position of the cartridge in the drive, they may be refe
another surface of the cartridge. Figures 4 to 14 show the dimensions of the empty case.

12

rred to
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Figure 4 is a general view of the whole cartridge.

Figure 5 shows the front side of the case which lies on Reference Surface A.
Figure 6 shows the top side of the case.

Figure 7 shows the rear side of the case.

Figure 8 shows the bottom side of the case which lies in Reference Surface C.
Figure 9 shows the side of the case which lies in Reference Surface B.

Figure 10 shows an enlarged view of a part of figure 5.

Figure 11 shows an enlarged cross-section of a location notch.

Figure 17 shows an enlarged cross-section of a detail of the opening of the case.
Figure 13 shows the bottom side of the case.

Figure 14 shows an enlarged cross-section of the recessed area.

Figure 11 shows an enlarged partial cross-section of the cartridge in hand.
Figure 14 shows the same cross-section as figure 15 but of a cartridge in the drive.
Figure 17 shows schematically the teeth of the toothed rim.

Figure 1 shows two views and an enlarged cross-section of the leader block.
Figure 19 shows the fixation of the tape to the leader block.

Figure 2() shows the leader block inserted in the case.

8.1 Dverall dimensions (figure 4)

The overhll dimensions of the case shall be

DO mm + 0,32 mm

I, =109,00 mm £ 0,32 mm

Iy= 24,50 mm

+ 0,50 mm

- 0,32 mm

The corrfers of the case shall be rounded off as specified by

r; = 3,00 mm max.

rp = 4,00 mm max.

ry = 3,00 mm max.

8.2

Write-inhibit mechanism (figures 4 and 5)

The wrife-inhibit mechanism shall hayé\a flat surface identified by a visual mark, e.g. a white spot, when in the
which writing is inhibited.

The flat

surface shall be accessible/through a window in the front side of the case. The location and dimensions of

are specffied by

I, = 11,40 mm + 0,25 mmt

ls = 15,40 mm £ 025'mm
lg="7,40 mm £0;25 mm

l;= 12,(’0 mm * 0,25 mm

position in

he window

In the write-inhibit position the flat surface of the write-inhibit mechanism shall be behind this window at a distance

lg=2,55 mm min.

from the front side of the case.

In the write-enable position this surface shall be within 0,25 mm of the front side of the case.

The force required for the operation of the write-inhibit mechanism shall be in the range
2Nto9N

when applied tangentially to the surface of the case.

13
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This International Standard does not prescribe the actual implementation of the write-inhibit mechanism. For example, it can be
a rotatable or a slidable element. The implementation may require a larger or additional window but shall not impair the
integrity of the case against potential contaminants.

8.3 Label area(s) of the rear side (figures 6 and 7)

On the rear side of the case there shall be one or two label areas, provided to hold labels. Either implementation of the cartridge
satisfies the requirements of this International Standard.

8.3.1 Implementation-of-asingletabelarea
The label arga shall be specified by

lg = 7,00 mn + 0,25 mm

+ 0,30 mm
l1p = 80,00 mm
- 0,16 mm

l11= 12,30 mm £ 0,25 mm

11 = 0,50 mm + 0,25 mm

r4 = 1,00 mm max.

l74, 175, 176 are not specified.

8.3.2 Imgplementation for two label areas

The label argas shall be specified by

lg is not spedified

+ 0,30 mm
110 = 80,00 mm

-0,16 mm
111 = 12,30 mm £ 0,25 mm
l1p = 0,50 mim % 0,25 mm
l74= 17,55 mm £ 0,13 mm
l75= 21,97 mm + 0,25 mm
l76= 2,41 mm % 0,13 mm
r4 = 1,00 mm max.

8.4 Label area of the top side (figure 6)
On the top sjde of the case there.shall be a label area, recessed by 0,50 mm * 0,25 mm, specified by lg, 110> 115 and in addition
by
l13=31,00 m £ 0,25 mm

+ 0,30 mm

l14="75,00 hm
-0,16'mm

8.5 Cade opening (figures 5, 6 and 10)

The case shall have an opening for the tape in which the leader block can be inserted (see also figure 18). This opening shall be
specified by

l{5=4,70 mm £ 0,25 mm
l16=14,90 mm + 0,32 mm
l;7=7,50 mm %+ 0,25 mm
lyg=287,10 mm % 0,25 mm
l19=4,00 mm + 0,25 mm
rs = 4,00 mm £ 0,25 mm

a =50°%1°

14
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Moreover, figure 10 shows at a larger scale the details of the configuration of the case opening as seen at the right-hand side of
figure 5.

lg; = 3,4 mm = 0,5 mm
lgp =16,9 mm £ 0,5 mm
lg3=3,0mm £ 0,5 mm
lgs=1L6mm =+ 0.5 mm
o, =1°£30

@, =30°%2°

8.6 Locating notches (figures 8, 9 and 11)

There $hall be two locating notches open towards the bottom side. These location notches shall be.specified by
150 = 106,00 mm * 0,25 mm

l,; = 4,00 mm % 0,25 mm

15 = 7,00 mm + 0,25 mm

ly3 = 14,00 mm % 0,25 mm

l,4 = 3,50 mm * 0,25 mm

B = 1p30'£30

Yy = 2{0"+£30'

8.7 Locating areas (figure 8)

The bqttom side of the case shall have three circular locating areas a,, a,, and a3 which shall lie in the same horjizontal plane
within 0,25 mm.

Areas g, and a, shall have a diameter of 10,00 mm 0,25 mm. The position of their centre shall be specified by
lys =1P8,50 mm + 0,25 mm

l)¢= 3,50 mm % 0,25 mm

ly7 =1P5,50 mm % 0,25 mm

Area aj shall have a diameter of 14,00 % 0,25 mm. The position of its centre shall be specified by

lyg = 3[1,25 mm £ 0,25 mm

lyg = 54,50 mm % 0,25-mm

8.8 Inside configuration of the case around the case opening (figures 8 and 12)

Figure$ 8 and 12*show the inside configuration of the case around the opening of the case. This configuration shdll be defined
as follgws(se¢ also 8.10)

Lo = 3130mm + 025 mm

I3, =18,40 mm % 0,25 mm

re¢ = 1,50 mm £ 0,25 mm

r7=1,50 mm # 0,25 mm

The oblique edge of the case shall be tangential to the arc of a circle defined by ry at an angle
A =40°0=£ 30

8.9 Other external dimensions of the case (figure 9)

The external form of the case shall be further specified by

I35 =113,2 mm £ 0,3 mm

15
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l33 =26,00 mm £ 0,25 mm

rg = 145,50 mm + 0,25 mm

rg = 145,50 mm % 0,25 mm

4 = 30°0'£30

8.10 Central window (figure 8)

The bottom sific of the case shall have a central window. The Tocation of its centre shall be Specified by 155 and

I3, =61,00 mm + 0,25 mm

Its diameter sHall be
d, =43,5 mmft 2,0 mm

The angle with its apex at the centre of this window and formed by the two lines tangential to the parts shown in figurg 8 in
cross-section ghall be

0=16°0"x3(¢
8.11 Stacking ribs (figures 7 and 8)

The bottom sifle of the case shall have two parallel stacking ribs. Their dimensions shall be

I36=1,00 mm + 0,16 mm
l37=74,50 mm 0,25 mm

Their locatior]s shall be
l3g=3125mm * 0,25 mm

l39=7,50 mn} £ 0,32 mm

l4o=79,50 mm + 0,25 mm

8.12 Rec¢ssed area (figures 13 and 14)

The bottom of the case of the ECCST cartridge $hall have a recessed area whose dimensions shall be
lg; = 61,50 mm £ 0,25 mm

lgg = 5,00 mm £ 0,25 mm

+ 0,10 mm

lgg = 0,45 mn] - 0.20 mm

—

He = 2,0° max.
16 = 0,25 mm max.

ri7 = 0,10 mip max.

Its location shall be defined by [, and, 1n addition
L= 16,50 mm £ 0,25 mm
This area is not defined for the CST cartridge.

8.13  Flexibility of the case

The flexibility of the top and bottom sides of the case (see figure 4) is the amount of deflection observed when they are
submitted to a perpendicular force f.

8.13.1 Requirements

The amount of deflection d shall meet the following requirements
Deflection of the top side

0,0256 f< d < 0,38 + 0,054 f
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Deflection of the bottom side

0,0228 f<d <0,38 + 0,040 f

where

d is the measured deflection in millimetres, and

45N<f<540N

8.13.2 [Procedure

The flexjibility of the case shall be measured in a universal testing machine operating in the compression mode:/Us

E a suitable

load celll for the test. Apply a single point load with a radius of 10 mm * 1 mm on the bottom and subsequently, on the top of the

cartridgg at the points shown in figure 6 and figure 8, and specified by
lgs = 86,9 mm nominal
lg = 545 mm nominal

8.14 ape reel (figures 15 and 16)

Figures |5 and 16 show the tape reel mounted within the case. Figure 15 specifies the different dimensions of the re

] when the

cartridgg is in hand, figure 16 when it is within the drive. For the sake of clarity of the\drawing the stacking ribs arg not shown

in figurds 15 and 16.
8.14.1 [Locking mechanism (figure 16)

This Int¢rnational Standard does not specify the actual implementation of\the locking mechanism. However, functiorjally it shall

satisfy the following requirements in the locked position:

— the apgular resolution shall not be greater than 6°;

— the rgel shall not rotate by more than 10° when a torque not\greater than 0,32 N-m is applied in the direction that will cause

the tape to unwind.
The button of the locking mechanism shall be made of nylon 6/6 with 2 % * 1 % molybdenum disulphide.
Its dimepsions shall be
dg=2,0lmm £ 0,5 mm
dyp=10,0mm £ 0,2 mm
p =159+2°
8.14.2 |Axis of rotation of the reel

The axi$ of rotation of the #eel shall be perpendicular to plane P (see figure 17 and 8.14.7) and pass through the ¢
central yindow as specified by /g and /3.

8.14.3 |Metallic insert (figure 15)

The ree] shall have'd metallic insert made of stainless steel (ISO 683/XIII, type 3 or 7). It shall withstand a pull out f
N min. Its dimensions shall be

entre of the

orce of 300

+ 0,20 mm
- 1,20 mm

d, = 35,00mm

dy=11,15 mm £ 0,05 mm

e; =1,51 mm x 0,10 mm

Its central opening (diameter d5) shall be concentric with the axis of rotation of the reel within 0,15 mm.
The metallic insert shall be parallel to plane P within 0,15 mm.

8.14.4 Toothed rim (figure 15)

The reel shall have a toothed rim accessible through the central window, and having the dimensions

+ 0,50 mm

d, = 36,00 mm
- 0,00 mm

17
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ds =41,00 mm £ 0,25 mm

y=11°15'%5'

8.14.5

Hub of the reel (figure 15)

The hub of the reel shall have a diameter

dg=50,0 mm

Further dime
l47 = 13,05 mm

when measur

r10=0,08 m

The hub shal

the ratio

sections shall not exceed 0,003 8,

the total

toothed ri

8.14.6 Rel
8.14.6.1 Wit
the distance

142 =190 m

the distance from the bottom surface of the(metallic insert to Reference Surface C shall be

143 = 0,4 mny

8.14.6.2 Whyq

144 =22

145=0,6
8.14.6.3 Wit

146 = 8,1

the force

the straightness of the hub surface shall be within 0,04 mm,

the perpe
the rate o

1tive positions

the distan

the distan

+ 0,0 mm

=02 mm

hsions of the hub shall be
+ 0,20 mm
- 0,10 mm

Ed at the hub surface, and
N max.

meet the following requirements

ndicularity to the plane P through the pitch line of the teeth of the rim (see 8:14.7) shall be within 0,07 mm,

f the difference in the diameters d6 of any two sections (perpendiculdrto the axis) to the distance betweelr

F change across the width of the hub surface shall not exceed 0,025'mm per mm,

runout of the hub related to the cylinder perpendicular to the circular pitch line (see 8.14.7) of the teeth
m shall not exceed 0,2 mm total indicator reading.

the cartridge held in the hand (figure 15):
f the tip of the button of the locking mechanism to Reference Surface C shall be

+ 1,40 mm
m
- 0,90 mm

+ 1,0 mm
-0,5 mm

ther the cartridge,is in the hand or in the drive (figures 15 and 16):

ce from the bottom surface of the metallic insert to plane P shall be
/ mm = 0,42ymm

ce of the-inside of the lower flange of the reel to plane P shall be
b mm't 0,09 mm

h these

of the

h the cartridge in the drive (figure 16):

the distance from the tip of the button of the locking mechanism to Reference Surface C shall be

mm % 0,35 mm

required to move the button into this position shall not exceed 12,25 N,

the distance from the centreline of the tape to Reference Surface C shall be

147 = 12,25 mm nominal

the distance from the Reference Surface C to plane P (see 8.14.7) shall be

160 = 5,04 mm £ 0,25 mm

8.14.7 Characteristics of the toothed rim (figure 17)

The toothed rim shall comprise 60 teeth spaced at an angle of

18
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6°0' +

The teeth are specified at the pitch diameter ds by

lig=4
lyg=2
¢ =30

The pifch Tine 1s the circumference of the teeth taken at the distance I,o. The plane in which 1t Ties is the plane

above.

The blg

r“ =0
The blg
r12= 0
8.15

5' non-cumulative

mm nominal
mm nominal

° nominal

ISO/IEC 14251 : 1995 (E)

+ 0,1 mm
2 mm
- 0,0 mm

25 mm max.

nd radius at the bottom of the teeth shall be

nd radius at the tip of the teeth shall be

Leader block (figure 18)
The ledder block shall have the following dimensions.

P mentioned

lso= 31,80 mm * 0,04 mm
ls; =68 mm*0,1 mm
ls=21,8 mm = 0,2 mm

+ 0,06 mm
ls3=10,93 mm 0,08 mm
lsy =546 mm * 0,10 mm
lss = 6,00 mm + 0,25 mm
ls¢=16,5 mm +0.0mm

- 0,2 mm
ls7 =52 mm*0,2 mm
r13=2p,00 mm £ 0,25 mm
r4=1{4 mm 0,2 mm
r15=35}50 mm % 0,25/mm
dy;=7,) mm £ 0,2’ mm
dg = 4,9 mm $,0,2 mm
W = 9peh2°

+0°
Hp =8
+0°

M3 =44° 30

8.16 Attachment of the tape to the leader block (figure 19)

There shall be a cylindrical insert for attaching the tape to the leader block. It shall cover the full width of the tape and not

protrude beyond the surfaces of the leader block.

In zone Z the bottom edge of the tape (as seen in figure 19) shall be parallel to the edge of the leader block within 0,12 mm and
shall be at a distance

lsg =1,

90 mm £ 0,26 mm

19
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from it, when
When fixed to

lsg=2,50 mm
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measured while the tape is under tension.

the leader block the end of the tape shall not protrude above the surface of the leader block by more than

The leader block shall remain attached to the tape when a force of 10 N is applied at an angle

B, =38°%2°

as shown in fi

8.17 Latc

This Internati
specifies the I

When the lead
0,5 mm max.
(see figure 6),

The pull-out
both followin

— to be in th|
— the produg
The insertion

Procedure:

Clamp the caftridge in a universal testing machine that can extract the\leader block at the angle 5 starting at the pickup
). The leader block pickup point is located by the intérsection of the centre lines positioned by dimensions
hw separation speed to 10 mm/min, pull the leader block allowing it to pivot on the pulling pin as it ex|
cartridge. Mdasure the distance between the point where the force first exceeds 0,5 N and the point where the maximun
hserved. The force shall be measured with apin that fits into diameters d, and dg (see figure 18).

(see figure 20
l;g- Set the j

out force is 0

The insertion

pure 19.

hing mechanism (figure 20)

osition of the leader block and the forces required to pull out and to insert it.

orce, i.e. the force required to pull the leader block and the tape attached to it{out of the cartridge shall

b conditions:

e range 2,0 N to 7,5 N and

t of the maximum value of the pull-out force and the displacement distance shall be less than 13 N-mm.

force shall be measured at the same angle and jaw separation speed as the pull-out force.

force, i.e. the force required to push the leader block into latched position in the cartridge shall not be great

12 N when mgasured at an angle

Mg = 48° £ 39

8.18 Tapge wind

When the caftridge is viewed from‘the top, the tape shall be wound counter-clockwise and with the recording surface
the hub.

8.19 Wind tension

The tape shalll be wound Wwith a tension of

For CST tapg: 22N=+03N

For ECCST tlape: 1,8N+03N

bnal Standard does not specify the actual implementation of the latching mechanism for the leader blg

er block is latched into the case, the point defined by s; and s, (see figure 18) shall fall withih a circle of
the centre of which is defined by the intersection of the two lines specified by the nominal values of /,; a

ck. It

radius
nd ll 8

atisfy

point
7 and
its the
n pull-

er than

oward

8.20 Circumference of the tape reel

The CST tape

shall be wound to a circumference of between 280 mm and 307 mm.

The ECCST tape shall be wound to a circumference of between 310 mm and 314 mm.

8.21

Moment of inertia

The moment of inertia of the tape reel is the ratio of the torque applied to it (complete with tape, hub and flanges) when it is
free to rotate about a given axis to the angular acceleration thus produced about that axis.

The moment of inertia of the reel and tape shall be

— Between 145 x 10-6 kg-m2 and 180 x 10-6 kg-m2 when the circumference is not less than 280 mm and less than 289 mm.

— Between 160 x 10-6 kg-m2 and 195 x 10-6 kg:m2 when the circumference is not less than 289 mm and less than 298 mm.

20
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— Between 180 x 10-6 kg-m2 and 216 x 10-6 kg-m2 when the circumference is not less than 298 mm and less than 307 mm.
— Between 190 x 10-6 kg-m?2 and 240 x 10-6 kg-m2 when the circumference is not less than 310 mm and less than 314 mm.
— The moment of inertia of the empty reel shall be:

— 33,00 x 10-6 kg:m2 £ 3,63 x 10-6 kg-m2.

Procedure:

Torsiongtty oscittaretie Teetom amr imertat dymarmmics unitThe oscittation period shalt be measured electronidally with a

universdl counter. The oscillation time shall then be converted to its rotational inertial value.

8.22 [Cartridge case colours

The botfom part (see figure 4) of the ECCST case shall differ in colour from the upper half of the case to make the ECCST
cartridg¢ visibly distinguishable from the cartridge defined in International Standard ISO 9661. The bottom part of the cartridge
shall comprise all of the case below a plane parallel to reference surface C. This plane shall be below the end label grea defined
by g to {;, but above reference plane C. The colour shall have the nominal colour and brightness of Macrolon FCR2405-3091.

NOTE 6 - The base colour sample chip, Macrolon FCR2405-3091, is available from:

Mobay C¢rporation
Mobay R¢ad
Pittsburg,|Pa. USA
15205-97¢#1
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Top side

Magnetic tape
recording surface

Leader block
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Rear side

Reference surface A
front side

Reference surfad
bottomr-side

Reference surface B

\right-hand side

e (

-94-0004A

Figure 4 - General view of cartridge
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Figure 5 - Front side of case
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Figure 6 - Top side of case
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Figure 7 - Rear side of case

®
Lz9 -
~N
] ) \ b r
8 9
3
t |
; ‘ - | 1
~ |
0
§ ¥ K X
o
S
] + bt
-
Coe )] - ‘ 7
ir}[ | L. = \ J Y \
1 \ /
lss
\___°1 o
, leg
g
23 - 3
L27 -

ey

Figure 8 - Bottom side of case
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Figure 10 - Enlarged view
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Figure 12 -Cross section of a detail of the opening of case
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Figure 11 - Cross-sectiop of a
location notch
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Figure 13 - Bottom side of case

View BB

Figure 14 - Cross-section of the recessed area
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Figure 15 - Cross-section of the cartridge in hand
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Figure 17 - Teeth of the toothed rim
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Figure 18 - Cross-section of leader block
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Figure 19 - Fixation of tape to leader block
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Figure 20 - Leader block in case
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Section 4 - Recording method and formats

Method of recording

The method of recording shall be

A ONE is represented by a transition at the beginning of a bit cell and no transition at the centre of the bit cell.
A ZERO is represented by a transition at the beginning of the bit cell followed by a transition at the centre of the bit cell.

9.1
The physical

For all ZERO|

For all ONEs

9.2
The resulting

9.3 Ave

The average 1

9.3.1

The long-terr
within 4 % of

9.3.2

The short-ter
length.

9.4

Where T, is the time measured over the first 64 bits and-T,,  is the time measured over the next 64 bits.

9.5 Bit

The maximu;

Write a ¢

Phys

Bit ¢

Long

Shor

Ratg¢
The rate of c}

ical recording density
recording density shall be

1 944 ftpmm
972 ftpmm

S:

ell length
nominal bit cell length is 1,029 pm.

rage bit cell length

it cell length is the sum of distances over n bit cells divided by n.

r-term average bit cell length

h average bit cell length shall be the average bit cell length taken overa*minimum of 972 000 bit cells. It s}
the nominal bit cell length.

t-term average bit cell length

m average bit cell length shall be the average taken over 16<bit cells. It shall be within 7 % of the nominal }

e of change of the short-term average bit célldength
hange of the short-term average bit cell length shall not exceed 1,6 % as defined in figure 21.

L

n

T

n+l

« 64bits —>t<—— 64 bits —

100 x B—_—]—;H—l’ <1,6 %
T,
Figure 21 - Rate of change of the short-term average bit cell length
rell peak‘position

n bit dell'peak position variation shall be within 30 % of its expected value when measured as follows:

a)

ntrmuous all ONEs pattern in the areas to be measured.

b)

and followed by 5 ONEs to eliminate inter-symbol interference from the measurement.

)

hall be

it cell

Measure over a rolling 64-bit window, eliminating any samples that contain missing pulses. The sample shall be preceded

Calculate the average bit cell position within the 64-bit cell window by determining the total distance between the two end

bit cell positions and dividing by 63. Any bit cell position shall be within the specified tolerance of its expected position
within that 64-bit cell window.
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9.6  Bit shift

The maximum displacement of any ONEs zero crossing, exclusive of missing pulses, shall not deviate by more than 28 % from
the expected nominal position as defined by the average bit cell length. See annex D for the test procedure.

9.7 Total character skew

it halanging ta tha oo

No data bit belonging to the same written transverse column shall be displaced by more than 19-bit cell lengths when measured
in a direction parallel to the Tape Reference Edge.

9.8 Read-signal-amplitude
The avefage peak to peak signal amplitude of an interchanged cartridge averaged over 4 000 flux transitions at@72 fftpmm shall
be betwgen 60 % and 150 % of the Standard Reference Amplitude. Averaging for the interchange cartridge.may b¢ segmented
into bldcks. Traceability to the Standard Reference Amplitude is provided by the calibration factors supplied with each

PR Qunan A Lo

ocuuuu:uy Dldllud.lu I\CICICIILC lde

10  |Track format
10.1 |Number of tracks
There shall be 36 physical tracks numbered from 1 to 36.

10.2 |Track positions
The distance from the centreline of the tracks to the Tape Reference Edge shall be

Track 1 11,838 mm
Track 2 11,523 mm
Track 3 11,208 mm
Track 4 10,893 mm
Track 5 10,578 mm
Track 6 10,263 mm
Track 7 9,948 mm
Track 8 9,633 mm
Track 9 9,318 mm
Track 1P: 9,003 mm
Track 1f: 8,688 mm
Track 1P: 8,373 mm
Track 1B: 8,058 mm
Track 14 7,743 mm
Track 1p: 7,428 mm
Track 16: 7,113 mm
Track 1f: 6,798 mm
Track 1B: 6,483 mm
Track 19: 6,168 mm
Track 20: 5,853 mm
Track 21: 5,538 mm
Track 22: 5,223 mm
Track 23: 4,908 mm
Track 24: 4,593 mm
Track 25: 4,278 mm
Track 26: 3,963 mm
Track 27: 3,648 mm
Track 28: 3,333 mm
Track 29: 3,018 mm
Track 30: 2,703 mm
Track 31: 2,388 mm
Track 32: 2,073 mm
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Track 33:
Track 34:
Track 35:
Track 36:

1,758 mm
1,443 mm
1,128 mm
0,813 mm

The tolerance shall be + 0,040 mm for all tracks.

10.3 Track width

©ISO/IEC

The width Of'[‘hg_“zrirrpn track shall he 0 285 mm + 0,012 mm

104 Azimuth

On any track|the angle that a flux transition across the track makes with a line perpendicular to the Tape Reference’Edgp shall

not be greater than 3 minutes of arc.

NOTE 7 - At tHe time of tape writing, the azimuth should be less than 2,5 minutes of arc. The remaining 0,5 minutes of arcpare the allowance

distortion caused by environmental conditions and ageing.

10.5 Track identification

for tape

The 36 physikal tracks are allocated to 2 sets of 18 tracks each, called Half-Wrap 1 and HalfWxap 2. The physical tracks with
an odd physical track number shall constitute Half-Wrap 1; those with an even physical(trdek number shall constitutg Half-

Wrap 2.
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Physical Half-Wrap Track Number
Track Half-Wrap 1 | Half-Wrap 2
1 1
2 1
3 2
4 2
5 3
6 3
7 4
8 4
9 5
10 5
11 6
12 6
13 7
14 7
15 8
16 8
17 9
18 9
19 10
20 10
21 11
22 11
23 12
24 12
25 13
26 13
27 14
28 14
29 15
30 15
31 16
32 16
33 17
34 17
35 18
36 18
Figure 22 - Relationship between physical and Half-Wrap Tracks
11 Packet format
Prior to—formatting data for recording, L DRs are mapped sl can contain

either unprocessed or algorithmically processed user data (see annex L).
11.1 Packets
A packet shall consist of

— Packet ID
— UDR
— Packet Trailer
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Packet ID

UDR Packet

—

Packet Data

-04-0014-A

11.2  Packet ID
The Packet ID shall consist of 32 bytes numbered 1 to 32. The Packet ID shall not be processed.

bytes 1 to 6
byte 1
bits 1 tg
bit 8

byte 2
bit 1

bits 2 t

bytes 3 t0o 6

bytes 7 to 10

byte 11

byte 12
bit 1

bit 2

Figure 23 - Packet format

constitute the Packet Block ID.

shall be set to 0100000

shall be set to
ZERO if the packet is recorded in Half-Wrap 1
ONE if the packet is recorded in Half-Wrap 2

shall be set to
ZERO for packets recorded in Half-Wrap 1
ONE for packets recorded in Half-Wrap 2

shall express, in binary notation, the value\of a Physical Position Indicator at that point along the tay

See annex F for the method of calculation.

shall express, in binary notation,'da-count. The count shall be set to O for the first UDR or Tape Mark

o

following the initial Interblock/Gap after the VOLID Mark, if present, or the ID Separator Mark. The

count shall be increased by, 1for each UDR, Tape Mark, and End of Data Block.

shall express, in binary notation, a value equal to the total number of bytes in the Packet Data field
minus 1.

shall express,imbinary notation, a value equal to the total number of bytes in the Packet Trailer.
The sum of-bytes 7 to 10 and byte 11 shall be the total number of bytes in the packet minus 1.

when' set to ZERO shall indicate that this is not the last packet in the Data Block.

when set to ONE shall indicate that this is the last packet in the Data Block.

when set to ZERO shall indicate that the user data has not been processed.

bits 3 to 8

byte 13

bytes 14 to 30
bytes 31 to 32

34

when set to ONE shall indicate that the user data has been processed.

shall be set to ZERO.

when bit 2 of byte 12 is set to ZERO, byte 13 shall be set to all ZEROs,
when bit 2 of byte 12 is set to ONE, byte 13 shall contain in binary notation the identification
algorithm, according to ISO/IEC 11576, used to process the UDR.

shall be set to all ZEROs,

The penultimate and ultimate bytes of the Packet ID shall contain CRC byte 1 and CRC byte 2,
respectively, computed sequentially over the bytes from the Packet ID as described in annex E.

of the

The input shall be inverted before processing in the CRC character generator. The bits in the CRC

character shall be inverted before appending to the rest of the bytes of the Packet ID.
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11.3 UDR

The UDR shall contain either all Processed or all Unprocessed Data as indicated by byte 12, bit 2 of the Packet ID. The number
of unprocessed user bytes in a Logical Data Record is limited to 262 144 by this format.

11.4 Packet trailer

There are two forms of Packet Trailer; one form is used in packets containing Processed Data and the other form in packets
containing Unprocessed Data. Packet Trailer bytes shall not be processed.

11.4.1 Packet tratier when data ras been processed
The Pagket Trailer shall be 10 to 41 bytes in length.

Bytes 1 to 4 shall express, in binary notation, a count of the number of bytes from the LDR
in the packet (i.e. before processing).

Bytes Jand 6 shall contain CRC byte 1 and CRC byte 2, respectively, computed sequentially over the bytes from
the LDR in the packet (i.e before processing), as described in annex E.

Bytes 7 and 8 shall contain CRC byte 1 and CRC byte 2, respectively, computed sequéntially over the bytes from the
UDR in the packet (i.e after processing), and the first 6 bytes of the'Packet Trailer, as described in annex
E.

Pad bytes A sufficient number of Pad bytes, in the range of 0 to 31, shallbe added to the Packet Trailer $uch

that the entire packet consists of an integral multiple of 32 bytes.

Packet [Trailer CRC bytes
The penultimate and ultimate bytes of the Packet, Trailer shall contain CRC byte 1 and CRC byte 2,
respectively, computed sequentially over the bytes'from the UDR (i.e. after processing), and the preceding
bytes in the Packet Trailer as described in annex E.

The input shall be inverted before processing in the CRC character generator. The bits |in the CRC
character shall be inverted before appénding to the rest of the bytes of the Packet Trailer.

11.4.2 | Packet trailer when the data has not been processed
The Pagket Trailer shall be 2 to 33 bytes in length:

Pad byfes There shall be 0 to 31 Rad;bytes such that the entire packet consists of an integral multiple of 32 bytes.
Packet[Trailer CRC bytes

The penultimate_and ultimate bytes of the Packet Trailer shall contain CRC byte 1 and CRC byte 2,
respectively, computed sequentially over the bytes from the LDR and the preceding Pad [bytes in the
Packet Frailer as described in annex E.

The iniput shall be inverted before processing in the CRC character generator. The bits [in the CRC
character shall be inverted before appending to the rest of the bytes of the Packet Trailer.

12 Data-block format
12.1 | Data part

b

a=Part o appended,—followed-by—a-Couint field and
Block ID bytes.

The bytes of this Data Part are termed Data bytes and comprise Packet bytes, Count field bytes, and Block ID bytes.

Packet Packet Count field Block ID

«— Control bytes————
Figure 24 - Data part of a Data Block

The total number of bytes in the appended packets shall not exceed 461 824. The number of appended packets shall not exceed
2 048. The appending process shall be terminated if a Tape Mark is to be written. The appending process shall be terminated on
packet boundaries for these or any other appropriate reasons.

NOTE 8 - It is recommended that Data Block sizes be limited to values in the range of 128K bytes.
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12.1.1 Packet bytes

Packet bytes comprise UDR bytes, Packet ID bytes and Packet Trailer bytes.

12.1.2 Count field bytes

The Count field shall comprise 6 bytes. These bytes shall follow the last byte of the Packet Trailer byte.

Bytes 1 and 2 shall contain, in binary notation, a value equal to the number of packets contained in the Data Block.

Bytes 3to 6 shall contain, in binary notation, a value calculated before processing as follows: for each LDR
a sub-total shall be computed by dividing the number of bytes by 32 and adding I if the Temaimder is
greater than 0. The sum of these sub-totals shall be the value recorded in these bytes.

12.1.3 Block ID bytes

The 4-byte Block ID shall follow the bytes of the Count field. The bits shall be numbered from 1 (most significant) to 32|(least
significant).

bit 1 shall be set to ZERO for blocks recorded in Half-Wrap 1 and shall be set to ONE for blocks recorded!
in Half-Wrap 2

bits 2 to 8 shall express, in binary notation, the value of the Physical Position Indicdtor along the tape. See anngx
F for the method of calculation

bit 9 shall be set to ZERO

bit 10 shall be set to ONE

bits 11 to 32 shall express, in binary notation, the same count that is contained in the Packet Block ID for the first

packet in the Data Block. See 11.2, bytes 3 to 6.
12.2  Allocation of the bytes of the data block to frames

The Data bytes of the Data Block shall be arranged in groups, calléd Frames, completed with check characters. These Hrames
shall, in turn|be arranged in a given sequence together with additional groups of bytes having prescribed bit patterns. Tie so-
arranged Ddta bytes and additional bytes shall thencbe recorded on the tape according to a specific ¢oding
scheme (see gnnex C).

A Frame shall be a section across all 18 Half-Wrap Fracks which contains logically related 8-bit bytes, one byte per trac. Each
byte in a Frame is recorded along a track. See figure-25.

Half>Wrap
Pracks
1

[o <IN B e WV, I SN VS I (S ]

e}

11
12
13
14
15
16
17
18

Bit

L. —> 1 2 3 4 5 6 7 8
Positions

Figure 25 - Frame
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There are four types of Frames in a Data Block

Prefix Frames
Data Frames

Residual Frames

Suffix Frames

The following types of byte are used in Data Block Frames

ISO/IEC 14251 : 1995 (E)

Data bytes
Pad bytes
Residudl bytes
ECC bytes
CRC bytes
A Data|Block shall have the structure shown in figure 26.
Prefix the first two Frames
Data Frames Frames containing Data bytes grouped in Clusters
Residugl Frames Residual Frame 1 and Residual Frame 2, or Residual Frame 2 only
Suffix the last two Frames
12.2.1 | Prefix frames
The Prgfix shall consist of two Frames containing Pad bytes in all 18 Half-Wrag tracks.
Prefix 1st Data 2nd Data last Data Residual Residual Suffix
Cluster Cluster Cluster 1 2
2 69 71 updo 71 1 1 2
Frames Frames Frames Frames Frame Frame Frames
Figure.26 - Data Block
12.2.2 | Data frames

Each Diata Frame shall consist of (see figure 27)

— 7 c(
— the
— EC{
- EC
- EC
- EC

nsecutive Packet bytes recorded in odd/Half-Wrap Tracks 1 to 13,

next 7 consecutive Packet bytes récorded in even Half-Wrap Tracks 2 to 14,
" byte 2 recorded in Half-Wrap Track 15,

" byte 3 recorded in Half-Wrap Track 16,

" byte 1 recorded in Half-Wrap Track 17,

" byte 4 recorded in Half-Wrap Track 18,

The firt Data Frame ofa Data Block shall contain the first 14 Packet bytes in the Data Block.

The D3

ta Frames aresgrouped in Clusters as follows:

— theffirst Cluster shall contain up to 69 Frames of Packet bytes,

— the

next Clusters, if provided, shall contain 71 Frames of Packet bytes,

— thellastCluster shall contain up to 71 Frames of Packet bytes.
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If after the 1
Frame 1. If t
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Half-Wrap
Tracks
1
3 first 7
5 Data
7 bytes
9
11
15 ECC byte 2
17 ECC byte 1
2
4 next 7
6 Data
8 bytes
10
12
14
16 ECC byte 3
18 ECC byte 4

dual frame 1

The structurg of the Residual Frame 1 shall be

— 12o0r13
— lor2ad
— ECC byt

Data bytes;

Figure 27 - Data Frame

st complete Data Frame of the last Data Cluster 12 or 13 bytes remain to be recorded, there shall be a R|
e number of remaining Data bytes is less than 12 thereshall be no Residual Frame 1.

esidual

38

litional Pad bytes, depending on the number of remaining Data bytes;
s in Half-Wrap tracks 15, 16, 17, and\18.
1
3 7
5 Data
7 bytes
9
11
13
15 ECC byte 2
17 ECC byte 1
2
4 5
6 Data
8 bytes
10
12 1 Data or Pad byte
14 1 Pad byte
16 ECC byte 3
18 ECC byte 4

Figure 28 - Residual Frame 1
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12.2.4 Residual frame 2

If there is no Residual Frame 1, i.e. if there are eleven or less remaining Data bytes, these Data bytes followed by sufficient
additional Pad bytes to total 11 bytes shall be recorded in odd Half-Wrap Tracks 1 to 13 and even Half-Wrap Tracks 2 to 8.

If there is a Residual Frame 1, odd Half-Wrap Tracks 1 to 13 and even Half-Wrap Tracks 2 to 8 shall be recorded with
additional Pad bytes.

In either case

— Half~Wrap Track T0siratt berecorded witr thie Restdual byte (see 12-2471);
— Half-Wrap Tracks 12 and 14 with the CRC byte 1 and the CRC byte 2,

— Half-Wrap Tracks 15, 16, 17, and 18 with the ECC bytes.

1
3 7
5 Data
7 or Pad
9 bytes
11
13
15 ECC byte 2
17 ECC byte 1
2
4 4
6 Data.or Pad
8 bytes
10 Residual byte
12 2
14 CRC bytes
16 ECC byte 3
18 ECC byte 4

Figure 29 - Residual Frame 2

12.2.4.]1 Residual byte
The Refpidual byte shall be recorded in Half-Wrap Track 10 of Residual Frame 2.

bits 1 ahd 2 are upspecified; they can be ONE or ZERO.
bits 3 ahd 4 shallbe ONEs.
bits 5 t¢ 8 shall express, in binary notation, the total number of Pad bytes in the Residual Frames.

12.2.4.2 Cyclic redundancy check character (CRC)

Half—Wrap Tracks 12 and 14 of the Residual Frame 2 shall contain CRC byte 1 and CRC byte 2, respectlvel y, computed
. k e Pa e ribed in annex

E. This does not mclude the ECC bytes

12.2.4.3 Summary of requirements for residual frames

Table 1 summarizes the requirements for Residual Frame 1 and Residual Frame 2.
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Table 1 - Residual Frame Contents
Number of Data bytes
remaining after last Residual Frame 1 Residual Frame 2
complete Data Frame
User | Count | Block | Packet | Count | Block | Add. | Packet | Count | Block Add. Resid CRC
bytes field 1D bytes field ID Pad bytes field ID Pad bytes bytes
bytes bytes bytes bytes bytes bytes bytes bytes
0 0 0 0 0 0 TT T Z
0 0 1 0 0 1 10 1 A
0 0 2 0 0 2 9 1 2
0 0 3 No 0 0 3 8 1 2
0 0 4 Residual 0 0 4 7 1 2
0 1 4 Frame 1 0 1 4 6 1 2
0 2 4 0 2 4 5 1 2
0 3 4 0 3 4 4 1 2
0 4 4 0 4 4 3 1 2
0 5 4 0 5 4 2 1 2
0 6 4 0 6 4 1 1 2
1 6 4 1 6 4 0 1 2
2 6 4 2 6 4 2 0 0 0 11 1 2
3 6 4 3 6 4 1 0 0 0 11 1 2

12.2.5 Sufflix frames

The Suffix Frames shall consist of two Frames containing Pad bytes in all 18 Half-Wrap Tracks.

12.3  Errpr correction code (ECC)

ECC bytes afe generated from the rest of the)Data Block bytes and are used to detect and correct errors during reading of the

data.

The Error Correcting Code is a Re¢d=Solomon Code. For each Frame, four ECC bytes shall be generated by processing the 14

bytes in Half-Wrap Tracks 1 to 14 through a generator circuit (see figure 30).

The GF(28) ¢alculation shall)be/defined by

Gx) =8+ 14 + 63 + X231

A primitive ¢glement,Q in GF(28) shall be

D=

( 0 0

0O 0 0 O

1

0 )
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The gen

erator polynomial shall be

G(x) =x* ® o753 ® 02492 @ 08x @ af

ISO/IEC 14251 : 1995 (E)

>
> ECC4 > » ECC3 »- » ECC2 »- » ECCI
- A A A
o6 78 249 75
< < e R n-

where @ is the Exclusive OR function.

The fouy

respecti

12.4
Each 8-

vely.

represented by a 9-bit pattern on the tape.

Annex

be recorded first.

12.5

When 1

Block.
Half-W

Recorded data block

Recording of 8-bit bytes on the tape

Figure 30 - Example of an ECC generator circuit

r ECC bytes produced (ECC1, ECC2, ECC3, and ECC4) shall be placed in Half¢Wrap tracks 17, 15,

C specifies the 9-bit pattern representing each 8-bit byte. The bitef the 9-bit pattern in the most significant p

kcorded on the tape each Data Block shall have thesstructure identified in figure 31 and be called a Re

rap 1 shall be completely recorded before any, data is recorded in Half-Wrap 2.

16, and 18,

bit byte, including the ECC bytes, in the Prefix, in the Data Frames, inthe-Residual Frame(s) and in the Suffix shall be

bsition shall

torded Data
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Preamble B8DM
DATA BLOCK EDM Postamble RECORDED
9 - 13 Frames] 2 Frames o 2 Frames |9 - 13 Frame DATA BLOCK
. - /L z : DATABLOCK
Prefix | 1stData 2nd Data Last Da Residual i Suffi INCLUDES ECC INALL
Clster | & | Cluster | § | /[ EUsier] § |°53™| E | Fegoua] v FRAMES EXCEPT PREFIX
Y Y wio | Y v AND SUFFIX. PAD
2 Frames| 69 Frame 8 71 Frames g 71 F;;ame E‘: 1 Frame g 1 Frame | 2 Frame gs%%u,f‘égm&ﬁg%o
, \ IN RESIDUAL FRAMES.
/ L
Packet| Packet| Packet Packet] Packet| Packet] Packet] Packet] Count |Block-ID] DATA'PART
& Byws | 4 Bytes| ,OF DATABLOCK
Packet-iD UDR Packet Number | Number off pir [ pp;
32 Bytes Trailer of Packe Userg)sata
/ 2 Bytes 4 Bytes 1 Byte
Length of | Length off F lgonthm
gaget] “Boder | Packer | 29 |iadauer] *] cRC of PAD| “is
Data Field| Trailer 1 17 | Packet-ID 0-31 }-Packet
6 Bytos| 4 Bytes | 1 Byte |Byte| 1Byte |Byteqd 2 Bytes Bytes-}\.2 Bytes
v Packet not processed
g Length of|CRC of |CRC of
LDR LDR | UDR
1 Byfte 4 Bytes |2 Bytes| 2 Bytes| 0-31 Byte 2 Byte
Packet processed
Dir O for First Half-Wrap
1 for $econd Half-Wrap
* 40)[for First Half-Wrap
(41) for Second Half-Wrap

+ The presen

12.5.1 Pregmble

The Preambl
Half-Wrap T

Facks.

12.5.2 Beginningof'data mark (BDM)
The BDM sh.Fll eonsist of 2 Frames recorded with the 9-bit pattern 100010001 in all Half-Wrap Tracks.

Figure 31 - Recorded Data Block

Ce of this Resync Control-Block depends on the number of preceding Frames (see 12.5.3)

e shall consist,6f a minimum of 9 and a maximum of 13 Frames recorded with the 9-bit pattern 11111111

in all

12.5.3 Resync control frame

A Resync Control Frame shall have the 9-bit pattern 100010001 in all Half-Wrap Tracks. A Resync Control Frame shall follow

each complete Cluster. If a Resync Control Frame would be written just before an EDM, it shall not be written. The first Frame
of the EDM shall take its place.

12.54 End

of data mark (EDM)

The EDM shall consist of 2 Frames recorded with the 9-bit pattern 100010001 in all Half-Wrap Tracks.
12.5.5 Postamble

The Postamble shall consist of a minimum of 9 and a maximum of 13 Frames recorded with the 9-bit pattern 111111111 in all
Half-Wrap Tracks.
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1 Wrap 1 Wrap I Wrap I
Data B Mark B Mark B Mark B Half-Wrap 1
G 1 G 2 G 3 . G
e ] >EO0T
I { Wrap I Wrap I Wrap I
_Data B Mark R Mark B Mark B ' Half-Wrap 2
G 3 G 2 G 4 G

YR 4 ¢

e 2 o . ey AA_ B _
rgure 55 - dequence 01 vyvrap viarks

The length of Wrap Mark 1 shall be

nominal: 10,0 mm
minimu 9,0 mm
maximu 11,0 mm

The length of Wrap Mark 2 shall be
nominal; 6,0 mm
minimun: 5,2 mm
maximurn: 6,8 mm

The length of Wrap Mark 3, without extensions, shall be

nominal 10,0 mm
minimum: 9,0 mm
maximuin: 11,0 mm
The leth‘h of Wrap Mark 4, without extensions, shall be
nominal 10,0 mm
minimurh: 9,0 mm
maximuin: 11,0 mm

k 3 shall be extended in 3,0thm * 0,3 mm increments from the nominal 10 mm length a maximum of three times if

mm. If the Wrap Mark is fully ¢xtended, a valid IBG is not required after Wrap Mark 3 in Half-Wrap 1, nor is g valid IBG

Wrap Mark 4 shall be exténded such that its length shall be the same as that of Wrap Mark 3 written in Half-Wrap 1 and it is

closest t6. EOT may be less than the full length but shall be at least 0,50 mm in length unless Wrap Marks(3 and 4 are
fully extended.
13.9 |Mark merge

Where an IBG precedes or follows an Erase Gap, Tape Mark, wrap Mark, or YOLID Mark, in six of the mine Half-Wrap
Tracks the tone pattern of one of these Gaps or Marks shall extend into the ONE bits pattern of the other as specified below.

13.9.1 IBG followed by a tape mark
On Half-Wrap Tracks 1, 6,7, 12, 13, and 18
— 18 tone bits replace the last 18 ONEs bits of the IBG

On Half-Wrap Tracks 2, 5, 8, 11, 14, and 17
— 18 tone bits replace the first 18 ONE:s bits of the Tape Mark
13.9.2 Tape mark followed by an IBG

On Half-Wrap Tracks 1, 6,7, 12, 13, and 18
— 18 tone bits replace the first 18 ONEs bits of the IBG
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On Half-Wra

p Tracks 2,5, 8,11, 14, and 17

— 18 tone bits replace the last 18 ONEs bits of the Tape Mark

13.9.3 IBG

followed by a erase gap

On Half-Wrap Tracks 1, 4, 7, 10, 13, and 16
— 18 tone bits replace the last 18 ONEs bits of the IBG

On Half-Wrap Tracks 2, 3, 8,9, 14, and 15
18 tone bits rpplﬂr‘P the first 18 ONEs bits of the Frase Gap

©ISO/IEC

13.94 EraJe gap followed by an IBG
On Half-Wrap Tracks 1, 4,7, 10, 13, and 16

— 18 tone b

ts replace the first 18 ONEs bits of the IBG

On Half-Wrap Tracks 2, 3, 8,9, 14, and 15

— 18 tone b

ts replace the last 18 ONEs bits of the Erase Gap

13.9.5 IBG|followed by a Wrap Mark
On Half-Wrap Tracks 4, 6, 10, 12, 16, and 18

— 18 toneb

ts replace the last 18 ONEs bits of the IBG

On Half-Wrap Tracks 3, 5,9, 11, 15, and 17

— 18 tone b

ts replace the first 18 ONEs bits of the Wrap Mark

13.9.6 Wrap mark followed by an IBG
On Half-Wrdp Tracks 4, 6, 10, 12, 16, and 18

— 18 tone b

ts replace the first 18 ONEs bits of the IBG

On Half-Wrgp Tracks 3, 5,9, 11, 15, and 17
— 18 tone bjits replace the last 18 ONEs bits of the Wrap Mark
13.9.7 IB(| followed by a VOLID mark ONE or ZEROQ

On Half-Wrdp Tracks 1, 4,7, 10, 13, and 16
— 18 tone bijts replace the last 18 ONEs bits of thé IBG

On Half-Wrgp Tracks 2, 3, 8,9, 14, and 15

— 18 tone bijts replace the first 18 ONEs bits of the VOLID Mark ONE or ZERO
13.9.8 VOLID mark ONE or ZERO followed by an IBG

On Half-Wrgp Tracks 1, 4, 7, 10, 135and 16

— 18 tone bijts replace the first 3-8 ONEs bits of the IBG

On Half-Wr4p Tracks 2, 3,859/ 14, and 15
— 18 tone bjits replace the'Tast 18 ONE:s bits of the VOLID Mark ONE or ZERO
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13.9.9 Summary of the relationship between interblock gaps, erase gaps, tape marks, and wrap marks

16

17

18

All ONEs: Tone:

18 bits of Tone: D

NOTE - JOLID bit/IBG Mérk-mierge is identical to the IBG/EG merge.
Figure 34 - Relationship between gaps and marks

13.10 |End'of:Data Block

The Enfi ©f, Data Block (EOD), after formatting into a Recorded Block, may be written on the tape after the lagt valid data
recorded:

The complete End of Data Block shall consist of 28 bytes.

byte 1
bits 1 to 8 shall be set to 11000000
byte 2
bit 1 shall be set to
ZERO if the EOD is recorded in Half-Wrap 1
ONE if the EOD is recorded in Half-Wrap 2
bits 2 to 8 shall specify the value of a Physical Position Indicator, expressed in binary notation.

See annex F for the method of calculation.

49


https://standardsiso.com/api/?name=0ebca771f6cbfcb3c71c921ef67beb0b

ISO/IEC 14251 : 1995 (E) ©ISO/IEC

byte 3 shall be set to all ZEROs
byte 4
bits 1 and 2 shall be set to XX

bits 3 to 8 shall express the 6 most significant binary digits of the UDR identification. The count shall be set
to O for the first UDR or Tape Mark following the initial Interblock Gap after the VOLID Mark, if
present, or the Density Identification Mark. The count shall be increased by 1 for each UDR, Tape Mark,

and End of Data Block.
bytes 5 and 6 shall express the 16 least significant binary digits of the UDR identification.
byte 7 shall be set to 11110000
bytes 8 to 14 shall be set to all ZEROs
byte 15 shall be identical with byte 2
bytes 16 and |17 shall be set to all ONEs
byte 18 shall be set to all 11110000
bytes 19 to 2 shall be set to all ZEROs
byte 26 shall be set to XX110111

bytes 27 and [28 shall comprise a 2-byte Cyclic Redundancy Check (CRC) character computed sequentially over
the previous 26 bytes as described in annex E.

where X may| be either ZERO or ONE.

13.11 Recprding Area

The Recording Area, for both Half-Wraps, shall be bounded by BOT and EOT. LBAP is the Leader Block Attachment|Point.
EOT shall bef at least 4,3 m from the tape to hub junction.

CST ECCST
LBAP TO BOT
MAXIMUM 1,34 m 6,94 m
LBAP TO HALFfWRAP 1
DATA MINIMUM 3,28m 7,38 m

Figure 35 - Position of the Recording Area
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' p minimum
— p; > j <4300 mm—
D 1 | 1 1
e D n s n W
n \'/ t t D|t r
i alL aje alr a|R t|r a P
t r|I r|pr|bple alb p
y k|D k| a k|1 c 1 M
r o o Bjlo a
| a c r 1|c r
D t k d ok k
a e c s
r d k
T T ¢——— Tape movement T
Leader = BOT ——— Recording sequence Hub
Block
minimum
——p3; — 4 300 mm—
A E 1 T | D w
1 n n a n R a r
1 d M|t G P t Gle t a
ale a e e a|c a P
zZ o r| 1. (p r plo
E f k|rb M b r B M
R 1 a 1 d 1 a
O D o r o e o r
s a c k c d ¢ k
t k k k s
a
T T ———— Tape movement T
Leadet/~” BOT «—— Recording sequence Hub
Block
CST ECCST
minimum nominal maximum minimum nominal maximum
S i i 134m - - 6,94 m
j 23 3,28 m - - 7,38 m - -
P3 45m - - 8,75 m B -

For dimensions of the marks and gaps, see 13.

Figure 36 - Arrangement of recording on tape
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Annex A

(normative)

Tape abrasivity measurement procedure

A.1 General

Tape abrasivity is the tendency of the tape to wear the tape transport.

A.2 Test|fixture

Install a clean|ferrite wear bar made as shown in figure C.1 on a holding fixture similar to that shown in figure A.2. The test
edge facing uffward shall be unworn and free of chips or voids greater than 1 pm in size. The radiu§ of the test edge shall got be

greater than 13 pm.

The material df the ferrite bar shall be single-phase polycrystaline ferrite. It shall have the following weight percentages:

ZnO
NiO
Fe,0;

22 %
11 %
67 %

Its average griin size shall be 7,2 um =+ 2,0 um. Its density shall not be less thar 5,32 g/cm3.

NOTE - Such mdterial should be available as "Sumitomo H4R2 or H4R3" from Sumitome Special Metals Div. in Torrance (California), USA.

The surface finish on all four sides of the bar shall be at least of roughness grade N2 (ISO 1302).

A.3 Pro¢edure

Install the tesf fixture (see clause C.2) on a tape transpert-so that the wrap angle of the tape over the bar is 8° on each side for

16° of total wyap.

Set the tape t¢nsion at the bar at 1,4 N.

With a tape speed of 1 m/s, make one pass ‘of'the tape over the wear bar. The length of tape passing over the wear bar shall be
520,0 m + 2,4 m. This length may be segrmented into the appropriate number of cartridges.

Remove the Rolding fixture from the transport and measure the length of the flat worn on the wear bar. This measurement is
most easily nfade using a microscope of known magnification, a camera, and a reference reticule. A magnification of

higher is recommended.

Carry out th¢ measuremterits across the 1/4, 1/2, and 3/4 points of the width of the wear pattern. Take the average
calculated frdm the thrée'feadings. Figure A.3 shows a typical wear pattern and the points of measurements.

BOO or

length
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18 min.

4,5+0,3

&

s
<

-95-0010-A

Y

Figure A.1 - Ferrite Wear Bar

8° Tape wrap each side

Square within 0,05

ECOMA-G40126A

Figure A.2 - Wear Bar Holding Fixture
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Ferrite Bar fo)
for clarity).

-84-0025-A

[lowing abrasivity test illustrating three locations for wear length measurement (the amount of wear is exagg|

14

Figure-A.3 - Typical Wear Pattern

erated
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Annex B
(normative)

Pre-recording condition

B.1

The pr¢-recording condition is the remanent magnetic moment of the recording surface. The remanent magnetic m
magnetic moment of the recording surface in the absence of any magnetizing field. The maximum remanent magn
of the fecording surface is the remanent magnetic moment of the recording surface after subjecting the recording]
magnetizing field of 350 kA/m. The recording surface may have been subjected to a high magnetizing field

manuf;
contain

necessgry to ensure that, before recording, the remanent state has been reduced to, at most,'the level specified in 7.1

B.2
The m4

1) Cut
2) Ide
3) Mo
4) Cer
NOTE -

5) Me

6) Rotpte the test piece 180° and repeat steps-4and 5.

7) Cy{
8) Me
9) Cor

Explanation

cture, during testing, or by use on a magnetic recording system that leaves areas of surface that have been 1
low density transitions. As the resulting high magnetic moment can impair the opération of the recording

Procedure

gnetic moment shall be measured using a vibrating sample magnetometér (VSM), following these steps:
a circular test piece of diameter 6 mm to 12 mm from the parent-tape.

ntify the longitudinal (coating) direction of the test piece.

int the test piece on the VSM test piece holder with the longitudinal direction aligned from pole to pole.

tre the test piece between the poles in accordance withithe VSM manufacturer's instructions.

Do not expose the test piece to any stray magnetic fields greater than 4 kA/m during preparation or mounting.

isure the remanent magnetic moment of the test piece.

le the test piece four times aroundthe hysteresis loop using a peak field of 350 kA/m.
hsure the positive and negative values of maximum remanent magnetic moment.

npare the ratio of values obtained in steps 5 and 8.

oment is the
etic moment
surface to a
e.g. during
DC erased or
system it is
9.
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Annex C

(normative)

Representation of 8-bit bytes by 9-bit patterns

©ISO/IEC

recorded with|the leftmost bit first and the rightmost bit last.

56

s are shown with the most-significant bit to the lelft and the Ieast significant bil to the Trignt. Ihe 9-bit pater

ns are

84bit 9-bit 8-bit 9-bit
byte pattern byte pattern
00000000 011001011 00101000 101001011
00000001 011001001 00101001 001011001
00000010 001001101 00101010 001011010
00000011 101100011 00101011 001011011
00000100 011001010 00101100 101001010
00000101 101100101 00101101 001011101
00000110 101100110 00101110 001011110
00p00111 101100111 00101111 001011111
00p01000 011001111 00110000 011100011
00p01001 101101001 00110001 001100011
00p01010 101101010 00110010 001110010
00p01011 101101011 00110011 001110011
00p01100 011001110 00110100 010100011
00po1101 101101101 00110101 001110101
00po1110 101101110 00110110 001110110
00opo1111 101101111 00110111 001110111
00p10000 001001011 00111000 111100011
00p10001 001001001 00111001 001111001
00p10010 011001101 00111010 001111010
00010011 100100011 00111011 001111011
00010100 001001010 00111100 110100011
00010101 100100101 00111101 001111101
00010110 100100110 00111110 001111110
00010111 100100111 00111111 001111111
00011000 001001111 01000000 010001011
00011001 100101001 01000001 010001001
0go11010 100101010 01000010 010010010
04011011 100101011 01000011 010010011
04011100 001001110 01000100 010001010
04011101 100101101 01000101 010010101
001110 100101110 01000110 010010110
00011111 100101111 01000111 010010111
00100000 101001111 01001000 010001111
00100001 101001101 01001001 010011001
00100010 001010010 01001010 010011010
00100011 001010011 01001011 010011011
00100100 101001110 01001100 010001110
00100101 001010101 01001101 010011101
00100110 001010110 01001110 010011110
00100111 001010111 01001111 010011111
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8-bit 9-bit 8-bit 9-bit
byte pattern byte pattern
01010000 011100101 10000100 111001010
01010001 001100101 10000101 100010101
01010010 010110010 10000110 100010110
01010011 010110011 10000111 100010111
0+0+6+06 040100164 10061606 +HH60+HH
01010101 010110101 10001001 100011001
01010110 010110110 10001010 100011010
01010111 010110111 10001011 100011011
01011000 111100101 10001100 111001110
01011001 010111001 10001101 1000111101
01011010 010111010 10001110 100011110
01011011 010111011 10001111 100011111
01011100 110100101 10010000 011101001
01011101 010111101 10010001 001101001
01011110 010111110 10010010 100110010
01011111 010111111 1001004} 100110011
01100000 011100110 10040100 010101001
01100001 001100110 10010101 100110101
01100010 011010010 10010110 100110110
01100011 011010011 10010111 100110111
01100100 010100110 10011000 111101001
01100101 011010101 10011001 100111001
01100110 011010110 10011010 100111010
01100111 011010111 10011011 100111011
01101000 111100110 10011100 110101001
01101001 011011001 10011101 100111101
01101010 011011010 10011110 100111110
01101011 011011011 10011111 100111111
01101100 110100110 10100000 011101010
01101101 011011101 10100001 001101010
01101110 01101 H10 10100010 101010010
01101111 0110117111 10100011 101010011
01110000 011100111 10100100 010101010
01110001 001100111 10100101 101010101
01110010 011110010 10100110 101010110
01110011 011110011 10100111 101010111
01110400 010100111 10101000 111101010
01116101 011110101 10101001 101011001
Q1110110 011110110 10101010 101011010
01110111 011110111 10101011 101011011
01111000 ITIT001 1 10101100 110101010
01111001 011111001 10101101 101011101
01111010 011111010 10101110 101011110
01111011 011111011 10101111 101011111
01111100 110100111 10110000 011101011
01111101 011111101 10110001 001101011
01111110 011111110 10110010 101110010
01111111 011111111 10110011 101110011
10000000 111001011 10110100 010101011
10000001 111001001 10110101 101110101
10000010 100010010 10110110 101110110
10000011 100010011 10110111 101110111
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8-bit 9-bit 8-bit 9-bit
byte pattern byte pattern
10111000 111101011 11011100 110101101
10111001 101111001 11011101 110111101
10111010 101111010 11011110 110111110
10111011 101111011 11011111 110111111
1pH166 HH0H6H 11160600 1016
1p111101 101111101 11100001 001101110
1p111110 101111110 11100010 111010010
1p111111 101111111 11100011 111010011
1{1000000 110001011 11100100 010101110
1{1000001 110001001 11100101 111010101
1{1000010 110010010 11100110 111010110
1j1000011 110010011 11100111 111010111
1{1000100 110001010 11101000 1101110
11000101 110010101 11101001 111011001
11000110 110010110 11101010 111011010
111000111 110010111 11101011 111011011
111001000 110001111 11101100 110101110
11001001 110011001 11101401 111011101
11001010 110011010 1M01110 111011110
11001011 110011011 11101111 111011111
11001100 110001110 11110000 011101111
11001101 110011101 11110001 001101111
11001110 110011110 11110010 111110010
11001111 110011111 11110011 111110011
11010000 011101101 11110100 010101111
11010001 001101101 11110101 111110101
41010010 110110010 11110110 111110110
11010011 110110011 11110111 111110111
11010100 010101101 11111000 111101111
11010101 110110101 11111001 111111001
11010110 110110110 11111010 111111010
11010111 110110111 11111011 111111011
11011000 111101101 11111100 110101111
11011001 110111001 11111101 111111101
11011010 110111010 11111110 111111110
11011011 110111011 11111111 111111111
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