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Introduction
The following Inter:

ISO/IEC 9661: 199
bytes per millimetre,

ISO/IEC 11559: 19
Extended format

ISO/IEC 13421: 19
format

ISO/IEC 13962: 19
format

This International S
most of the require]
that allow higher c3

lational Standards specify data interchange on 12,7 mm wide magnetic tape cartridges:

t, Information technology - Data interchange on 12,7 mm wide magnetic tape cartridges - 18 tragks, 1 491

93, Information technology - Data interchange on 12,7 mm wide 18- track magnetic tape cqriridges -

93, Information technology - Data interchange on 12,7 mm, 48-tfack magnetic tape cartridgey - DLT 1

05, Information technology - Data interchange on 12,7 mmy 112-track magnetic tape cartridgefs - DLT 2

tandard is related to further developments of cartridges containing 12,7 mm magnetic tape. It inforporates
ments of ISO/IEC 11559, together with extensions ‘and modifications which specify the additionpl features
pacities to be achieved.

Two types of cartrifige are defined within this International Standard. For one of the types, the requirements for the cdse and the

tape are identical W

ith those in ISO/IEC 11559. The second fype conforms to different requirements which are defified in this

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

It is not intended that this International Standard ‘éplaces ISO/IEC 11559. Existing cartridges which conform t¢ ISO/IEC

11559 will continug

to do so and will not conform:to all the requirements of this International Standard. Drives whicl} write and

read according to this International Standard may have the ability to accept and read cartridges conforming to ISO/IHC 9661 or

ISO/IEC 11559.

viii


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

INTERNATIONAL STANDARD © ISO/IEC ISO/IEC 14251:1995(E)

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

Section 1 - General

1

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 magnetic tape cartridges.

Scope

(CST) and Extended Capaity Cartridge System

es-of-this-International-Standard, are referred
Tape (ECCST), and contain

tape of different

This Internalional Standard specifies extensions and modifications to the recorded format that is described in International

Standard ISQ/IEC 11559.

These extendions and modifications

— increase [the number of tracks recorded on the tape from 18 to 36. Actuakrecordings will be made 18 tracks at a time
requiring two complete passes of the tape, one from the beginning of tape to the end of tape and the othef from the end of
tape to the beginning of tape;

— specify 4 different method of defining the ECC characters used t@ detect and correct errors when the datg is read from the
tape.

2 C(J'lformance

2.1 Magnetic tape cartridge

A magnetic fape cartridge is in conformance with-this International Standard if:

— the cartridge meets all the requirements of clauses 6 to 8 for either one of the two types of magnetic tape cgrtridge;

— the recording on the tape meets the requirements of clauses 9 to 13;

— for each|recorded packet the algorithm used for processing the data therein, if Processed Data has been reforded, is defined
and the {dentification is included in Byte 13 of the Packet ID of this packet (see 11.2). This identification shall conform to
ISO/IE(] 11576.

2.2 Geperating system

A system g¢nerating.a-magnetic tape cartridge for interchange shall be entitled to claim conformance with|this International

Standard if 411 thé recordings that it makes on a tape meet the mandatory requirements of this International Stgndard. A claim of

conformanck-sHall state which types of magnetic tape cartridges it is capable of recording, whether or not one, or more,

registered algOTiTHIS are TMplemented and; 1f 5o, e Tegistered Tdentifrersof atttmptemented-—atgorrthms=—It shall also state

whether it is capable of generating the optional VOLID Mark information.
23

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

Receiving system

— 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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3 Norma

tive references

©ISO/IEC

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: 1986,

ISO 1001: 1986,

ISO 1302: 1992,
ISO/IEC 11576:1

4

4.1 algorith[:: A set of rules for transforming the logical representation of data.

4.2 algorithmically Processed Data: Data which has been processed-by a defined processing algorithm.
4.3 Beginning of Tape (BOT): The point along the length of the’ magnetic tape, indicated by the start
information.

44 byte: Arfordered set of eight bits (9 encoded bits) that are actéd upon as a unit.

4.5 Cyclic Redundancy Check (CRC) character: A tharacter represented by two bytes, placed at the e
string and used fof error detection.

4.6  Data Records

4.6.1 Processefl Data Record (PDR): The data entity resulting from the application of an algorithm to the I
Record.

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

4.6.3 Logical PData Record (LDR): The.data entity received by the system from the host. It may contain one or §

Definitj
For the purposes

Information technology - I1SO 7-bit coded character set for information interchange.

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

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

Technical drawings - Method of indicating surface texture.

D94,
of data.

ons
f this International Standard, the following definitions apply.

Data Record(s) dgpending upon action taken by the host to use extended blocks.

4.6.4

When the data ha
When the data ha
4.7 End of ]
4.8 Error co
4.9

User Datia Record (UDR):-The data entity available to the Packet Former.

been processed it shall be a PDR.
not been processed it shall be a LDR.

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

Information technology - Procedure for the registration of algorithms for the lossless d

rrecting code (ECC): A mathematical procedure yielding bits used for the detection and correctid

information

ompression

pf recorded

nd of a byte

ogical Data

everal Host

n of errors.

to the tape surface.

4.10
4.11
4.12
4.13
4.14

Frame:

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

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.

information processing.

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

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

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 S

tandard Reference Tape has been established at the US National Institute of Standards and Technology (NIST).
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4.16 packet: A UDR with a Packet ID and Packet Trailer added.
4.17 Pad byte: A byte having a bit pattern consisting of eight ZEROs.

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

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

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

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

Half-Wrap 1.

ux transitions

4.22 Secqndary Standard Reference Tape: A tape the performance of which is known and stated in 14
the Master Standard Reference Tape.

NOTE 2 - Secopdary Standard Reference Tapes, SRM 3202, have been developed at the National Institute for Standards arld. Téchno
available from fhe NIST Office of Standard Reference Materials, Room B311, Chemistry Building, National Instituté\for Standar

Gaithersburg, Mpryland USA 20899 until the year 2004.
It is intended that these be used for calibrating tertiary reference tapes for use in routine calibration.

4.23 Standard Reference Amplitude (SRA): The Average Signal Amplitude from the Master Second
Tape when itfis recorded with the Test Recording Current on the NIST measurement systerat 972 ftpmm.

Traceability fo the Standard Reference Amplitude is provided by the calibration\ factors supplied with
Reference Tape.

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

4.25 Tapg Reference Edge: The Reference Edge of the tape is the¢ bottom edge when viewing the record
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 the Standard Reference Current.
4.27 track: A longitudinal area on the tape along which a §€ries of magnetic signals can be recorded.

4.28 Typjcal Field: In the plot of the Average Signal\Amplitude against the Recording Field at the physic,
density of 972 ftpmm, the minimum field that causes an’Average Signal Amplitude equal to 85 % of the maxim
Signal Amplifude.

4.29  transformation: The manipulation of Host Data Records before formatting. It includes the operatior
the formation| of packets and the concatenation,of packets.

lation to that of

ogy (NIST) and are
ds and Technology,

ry Reference

each Secondary

ing side of the

h] recording
him Average

s of processing,

430 Wrgp: A set of 36 tracks, 18 of\which are recorded from BOT to EOT and 18 of which are recorded from EOT to

BOT in a seqpential manner.

4.31 Half-Wrap: A set of 18 tracks which are recorded concurrently in the same direction. The tape contajns two Half-

Wraps; Half-Wrap 1 is recorded from BOT towards EOT and Half-Wrap 2 is recorded from EOT towards End
(EOV).

5 Conventions and notations

5.1 Representation of numbers

of Volume

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

— In each field the bytes shall be arranged with Byte 1, the most significant, first. Within each byte the bits shall be arranged

with Bit 1, the most significant, first and Bit 8, the least significant bit, last. This order applies to the data,
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
bit to the left.

5.2 Names

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

and to the input

most significant
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BDM
BOT
CRC
CST
ECC
ECCST
EDM
EOT
EOV
IBG

ID
LDR
NB-SNR
PDR
RBW
SRA
UDR
VBW

6 Environ

: 1995 (E)

Beginning of Data Mark

Beginning of Tape

Cyclic Redundancy Check

Cartridge System Tape

Error Correction Code

Extended Capacity Cartridge System Tape
End of Data Mark

End of Tape

©ISO/IEC

End of Volume

Interblock Gap

Identifier or Identification

Logical Data Record

Narrow Band Signal-to-Noise Ratio
Processed Data Record

Resolution Bandwidth

Standard Reference Amplitude
User Data Record

Video Band Width

ment and safety

Unless otherwise dtated, the conditions specified below refer to the ambient.Gonditions in the test or computer roon] and not to

those within the taj

6.1 Cartridg

Unless otherwise
Standard shall be ¢

temperature:

relative humidity:

conditioning period

before testing:

be equipment.

e/tape testing environment

23°Cx2°C
40 % to 60 %

24h

6.2 Cartridge operating environment

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

temperature:

relative humidity:

wet bulb temperathre:;

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

16.°€\o 32 °C
20 % to 80 %
25 °C max.

tated, tests and measurements made on the tape cartridge to check the requirements of this Ipternational
arried out under the following conditions

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

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:

relative humidity:

wet bulb temperature:

5°Cto32°C
5% to 80 %
26 °C max.
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6.4 Safety requirements
6.4.1 Safeness

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 carbon dioxide atmosphere.

6.5 Transportation

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

H gives somp recommendations for transportation.

Section 2 - Characteristics of the tapes

7 Chpracteristics of the tapes
There are tyo types of tapes specified by this International Standard. The tape(used in an ECCST cartri

dge is longer and

thinner than| that used in a CST cartridge. ECCST cartridges are differentiated from CST cartridges by the larger tape
circumferen¢e when the tape is completely wound on the supply reel and by*the two coloured cartridge case| Where there are

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

7.1 Maiterial

The tape shall consist of a base material (oriented polyethylene terephthalate film or its equivalent) coated op one side with a
strong yet flexible layer of ferromagnetic material dispersed in“a suitable binder. The back surface of CST [tape may also be

coated with p ferromagnetic or non-ferromagnetic material: EECST tape shall not be coated on the back surfade.

7.2 Tape length
The minimum length of the tape shall be

For CST tape: 165 m
For ECCST|tape: 332 m

7.3 Tape width
The width of tape shall be

For CST tage: 12;650 mm * 0,025 mm
For ECCST|tape: 12,570 mm £ 0,025 mm

The width shall be measured across the tape from edge-to-edge when the tape is under a tension of less than 0J28 N.

7.4 Ta

e discontinuity
There shall wwmmmww

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 0O 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
7.7.1 CST tape

The radius of curv

Procedure:

14251 : 1995 (E)

Longitudinal curvature

ature of the edge of the CST tape shall not be less than 33 m.

©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

The radius of curv
Procedure:

Allow a 0,90 m |
deviation from th
corresponds to the

7.8 Out-of-p

All visual evidend
below. Out-of-play
of the tape. Out-of]

For CST tape:
For ECCST tape:

7.9
The departure acrd

Cupping

Procedure:

Cutal,Om=0,1
are freely exposed
Stand the test pied
the cylinder stand
determining the di

7.10 Dynami

In the tests of 7.1
the dynamic fricti

ECCST tape

hture of the edge of the ECCST tape shall not be less than 33,75 m.

e concave edge of the tape to its chord. The deviation shall not be greater thatt 3,0 mm. Thi
minimum radius of 33,75 m if measured over an arc of circle.

lane distortions

e distortions are local deformations which cause portions of the tape to deviate from the plane of
-plane distortions are most readily observed when the tape is lying)on a flat surface under no tensi

0,6 N
04N

ss the width of tape from a flat surface shall notexceed 0,3 mm.

to the test environment. From thescentre portion of the conditioned tape cut a test piece of 25
e on its end in a cylinder whichis-at least 25 mm high with an inside diameter of 13,0 mm * 0,2
ng on an optical comparator measure the cupping by aligning the edges of the test piece to the
stance from the aligned edges-to the corresponding surface of the test piece at its centre.

* frictional characteristics

.1 and 7.10.2 the(specified forces of 1,0 N and 1,50 N, respectively, comprise both the force co
n and the foree'0of 0,64 N applied to the test piece of tape.

NOTE 4 - Particular

al
7.10.1 FrictiomI

The force required

ention should\be given to keeping the surfaces clean.

dragbetween the recording surface and the back surface

tounove the recording surface in relation to the back surface shall not be less than 1,0 N.

ength of tape to unroll and assume its natural curvature on a flat smooth surface)) Measure the

e of out-of-plane distortion shall be removed when the tape is subjected to the uniform tensio

maximum
5 deviation

n specified
the surface
n.

m length of tape. Condition it for a minimum of 3 h in the test environment by hanging it so that the surfaces

mm length.
mm. With
reticle and

mponent of

Procedure:

a)

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

b)
total wrap angl

<)

e of 90°.

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

Wrap a test piece of tape around a 25,4 mm diameter circular mandrel with the back surface of the test piece facing
Place a second test piece of the same type of tape, with the recording surface facing inwards, around the first test piece for a

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

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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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 %.

— Condition in the testing environment for 2 h and rewind with a tension of 2,2 N + 0,2 N for CST tape and 1,8 N+ 0,2 N
for ECCST tape.

¢) Conditio
environmn

d) Apply a
piece ovd

The rod
(roughne

e) Repeat
711 Co
The force req

Procedure:

a)
the tape 1

b) Using a

recording

Fold the
machine

9)
d) Note the

failed. Ifi
alternatiyj

n the tape for 48 h at a temperature of 30,5 °C and a relative humidity of 85 %. The tape (sh
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 bl

fshall be made from the ferrite specified in annex A. It shall be polished to 'a foughness valu
s grade N2, ISO 1302). Pull the other end of the test piece horizontally at 1 fnm/s.

st d) for a similar test piece taken 4,3 m from the junction of the tape with-the cartridge hub.
juired to peel any part of the coating from the tape base materialcshall not be less than 1,5 N.
Take a test piece of the tape approximately 380 mm long and seribe a line through the recording coating a
double-sided pressure sensitive tape, attach the!$ull width of the test piece to a smooth mets

pnd set the speed of the jaw separation, to 254 mm per m.

e type of double-sided pressure sensitive tape shall be used.

If the bagk surface of the tape isicoated, repeat a) to d) for the back coating.

ent for steps d) and e).

1l remain in this

bck. Pass the test

r a ferrite rod of diameter 25,4 mm with the recording surface in contact with the rod for a total wiap angle of 90°.

ting adhesion

25 mm from one end.

surface facing the plate, as shown in figure 1.

test piece over 180°, attach the metal plate and the free end of the test piece to the jaws of a

force at which any part of the codting first separates from the base material. If this is less than 1
the test piece peels away from' the double-sided pressure sensitive tape before the force ex

e Ra of 0,05 um

ross the width of

I plate, with the

universal testing

,5 N, the test has
ceeds 1,5 N, an
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Recording surface Scribed line
< C
| ‘I\
\\
Pressure=Sensitive tapg
<—— 125mm—————>
Figure 1 - Coating adhesion test

7.12  Flexural 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 mm tg
the jaw separation
curve between 2,2

_ AF/WT
AL/L

wr’

12
Flexural rigidity =
Where

AF is the change in

T is the measured {

hickness in millimetres

st piece of tape in a universal testing machine, alléwing a 100 mm separation between the machin
kpeed at 5 mm per minute. Plot force against distance. Calculate the flexural rigidity using the s
N and 6,7 N by the formula

forc€ in Newtons

b jaws. Set
ope of the

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.

LN

]
Y A
|

% v
F F
93-0122-A

Figure 2 - Electrical resistance test
When mounting the test piece, make sure that no conducting pathis €xist between the electrodes except that thrpugh the coating
under test.
NOTE 5 - Particqlar attention should be given to keeping the surfaces cléan.
7.14 Tapeg durability

This International Standard does not specify parameters for assessing tape durability. However, a recommendled procedure is
described in gnnex K.

7.15 Inhipitor tape

This Internatipnal Standard does not $pecify parameters for assessing whether or not a tape is an inhibitor tape. [However, annex
J gives furthey information on inhibiter tapes.

7.16 Tapg abrasivity

Tape abrasivity is the tendency of the tape to wear the tape transport and head. The length of the wear pattefn on a wear bar
shall not excged 56 pmi when measured as specified in annex A.

7.17 Accelerated life test

This Internatjonal’ Standard does not specify parameters for assessing whether or not a tape withstands long-ferm storage and
extreme environmental 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.

data while writing and save the error information.

d)
e
f)

From EOT ba

high-speed pa

g) Read the data

h)

full length re
)
7.19 Pre-rec

Prior to recording
(anhysteretic pro
maximum remang

Compare the

In addition, no lg
was used for reco

7.20
The magnetic rec

When performin
calibrated to the
same equipment.

The following co

tape speed:
read track:
azimuth align|

Repeat steps f

L

tape condition:

File-Protect the cartridge.

ckup the tape 50 Data Blocks and note the Block ID.

ss 50 times.

©ISO/IEC

Write Data Blocks containing 32K bytes each on the cartridge from BOT to EOT in the forward direction only. Read the

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

from the entire tape and save the error information.

passes. Save the error information for comparison against the original error information.
ad data results for all five read passes against the original data of step c).

prding condition

bess) to ensure that the remanent magnetic moment of the recording surface does not exceed
nt magnetic moment. Annex B specifies the method of measurement.

rding.

Magnetic recording characteristics

prding characteristics shall be defined by the testing réquirements given below.

b these tests, the output or resultant signal shall be measured on the same relative pass for
Master Standard Reference Tape and the tape under test (read-while-write or first forward-read

nditions shall apply to the testing of all-thagnetic recording characteristics, unless otherwise noted

! pre-recording condition
not greater than 2,5 m/s
withinjthe written track

ment: not greater than 6' between the mean write transitions and the read gap

— write gap length: $,0 um £ 0,2 um
— write head saturation density: 0,34 T+0,03T
— tape tension
CST tape: 22N+02N
ECCST tapg: 1,8N£0,2N

— recording cur]

Fent:

Test Recording Current

7.20.1 Typical

field

and g) 4 times for a total of 250 high-speed passes from BOT to the noted Block ID and back td

 data for testing purposes, or to testing, erase the tape utilizing alternating’magnetic fields of deq

w density transitions shall be present on the tape and the tape shall have been erased prior to the

BOT and 5

aying levels
20 % of the

first time it

both a tape
pass) on the

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 Resoluti

on

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 Pr(lceuure:
Record a toje pattern which shall be the following sequence of flux transitions.
1 0 0 0 0 0 1 0 0 0
I N 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 Averagé Signal Amplitude of the residual of the fundamental
frequency of the tone pattern (one sixth of the frequency of the 972 ftppmm signal) and the Average Signal Amjplitude of the 972
ftpmm signdl. Both amplitude measurements shall be made using stitable filters.

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

The narrowpband signal-to-noise ratio is the Average.Signal Amplitude rms power divided by the averagf integrated (side
band) rms npise 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 nornjalization factor is
dB(410) = dB(W) + 10 log 410/W, where Wis the track width used when measuring dB(W).

7.20.5.2 Prdcedure

The NB-SNR shall be measured(using a spectrum analyzer with a resolution bandwidth (RBW) of 1 kHz and 4 video bandwidth
(VBW) of 1D Hz. The tape speed shall be 762 mm/s for the frequencies specified below.

The NB-SNR shall be measiired as follows

— Measure] the read-signal amplitude of the 972 ftpmm signal, taking a minimum of 150 samples over a njinimum length of
tape of 46 m.

— On the rext pass (read only) measure the rms noise power over the same section of tape and integrate th¢ rms noise power
(normalizing 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 :
— write head saturation density:
— recording current:
— format:
— tape tension
CST tape:
ECCST tape:

7.21.1 Missing pulses

A missing pulse is g

or less, of half the Average Signal Amplitude for the preceding 25,4 mm of tape.

7.21.2 Missing pylse zones

O©ISO/IEC

not greater than 6' between the mean write transitions and the read gap
034T+0,03T

Test Recording Current

36 tracks

22Nx02N
1,8N+0,2N

A Missing Pulse Zane begins with a missing pulse and ends when 64 consecutive flux transitions, which aré.not missing pulses,

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

7.21.3 Coincident Missing Pulse Zones

For purposes of mepsuring Coincident Missing Pulse Zones, the 36 tracks are divided int¢ four 9-track groups as shown below.
A simultaneous Migsing Pulse Zone condition on two or more tracks of a 9-track group.isa Coincident Missing PulsefZone.

The first group shall comprise physical tracks 1, 5,9, 13, 17, 21, 25, 29, and 33.
The second group shall comprise physical tracks 3, 7, 11, 15, 19, 23, 27, 31, and) 35.
The third group sh4ll comprise physical tracks 2, 6, 10, 14, 18, 22, 26, 30,:and 34.
The fourth group shall comprise physical tracks 4, 8, 12, 16, 20, 24, 28,32, and 36.

If a Coincident Migsing Pulse Zone occurs at the same time in the'first and second group of tracks and the third or fourth group
of tracks, it shall be considered as a single Coincident Missing Pulse Zone. Its length shall begin with the start of the earliest

Coincident Missing Pulse Zone and terminate with the end @f the latest Coincident Missing Pulse Zone.
No tape shall have ore than 12 Coincident Missing Pulse Zones.

No Coincident Misping Pulse Zone shall exceed S0:mm.

8 Dimensipnal and mec¢hanical characteristics of the cartridge

Section 3 - Cartridge

The two cartridges| defined by-this International Standard, the CST and the ECCST, are very similar in their dimensional and

mechanical characteristics, Requirements in this section shall apply to both types unless a specific difference is noted

The cartridges shall consist of the following elements:

— acase,
— areel for the magnetic 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 of the
cartridge. Where there is freedom of design, only the functional characteristics of the elements described are indicated. In the
enclosed drawings a typical implementation is represented in third angle projection. Figures 4 to 20 show a typical

implementation.

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 referred to
another surface of the cartridge. Figures 4 to 14 show the dimensions of the empty case.

12
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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 12 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 15 shows an enlarged partial cross-section of the cartridge in hand.
Figure 16 shows the same cross-section as figure 15 but of a ca dge in the drive.
Figure 17 shows schematically the teeth of the toothed rim.

Figure 18 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 20 shows the leader block inserted in the case.

8.1 Overall dimensions (figure 4)

The overall dimensions of the case shall be
I, =125,00 mn £ 0,32 mm
I, =109,00 mn £ 0,32 mm

+ 0,50 mm

Iy= 24,50 mn
-0,32 mm

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

r; = 3,00 mm|max.

r, = 4,00 mm[max.

ry = 3,00 mm|max.

8.2 Write-inhibit mechanism (figures 4 and 5)

The write-inHibit mechanism shall have aflat surface identified by a visual mark, e.g. a white spot, when in the position in

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 the window

are specified py

Iy =11,80 mrp £ 0,25 mm
ls = 15,60 mrp + 0:25.mm
lg = 7,40 mm|£0,25 mm

l; =12,00 mm £ 0,25 mm

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 a single label area
The label area shall be specified by

lg = 7,00 mm % (I),25 mm

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

l;1 = 12,30 mm % 0,25 mm

112 = 0,50 mm *+

r4 = 1,00 mm m

l74, 75, b7 are n

0,25 mm
iX.

t specified.

8.3.2 Implemdntation for two label areas
The label areas shall be specified by

lg is not specified
H 0,30 mm
110 = 80,00 mm
- 0,16 mm
111 = 12,30 mm 0,25 mm
l1p = 0,50 mm £[0,25 mm
l74 = 17,55 mm £ 0,13 mm
l75= 21,97 mm 1 0,25 mm
l76= 2,41 mm =0,13 mm
r4 = 1,00 mm mgx.

84 Label area of the top sidé¢ (figure 6)

On the top side of the case there shall be a label area, recessed by 0,50 mm * 0,25 mm, specified by lg, 110> 15 and in addition
by

l13 = 31,00 mm £/0,25 mm

+P,30' mm

l14=75,00 mm )

16umm

8.5 Case 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
lg4=11,6 mm = 0,5 mm
o, =1°£30

@, =20°[2°

8.6 Logating notches (figures 8, 9 and 11)

There shall pe two locating notches open towards the bottom side. These location notches shall be-specified by
159 = 106,0Q mm * 0,25 mm

l,; = 5,00 thm 0,25 mm

5 = 7,00 hm £ 0,25 mm

ly3 = 104,00 mm % 0,25 mm

l4 = 2,50 hm % 0,25 mm

B = 1°30"f 30

Yy = 2°0" £|30'

8.7 Logating areas (figure 8)

The bottom|side of the case shall have three circular logating areas a,, a,, and ay which shall lie in the samg¢ horizontal plane
within 0,25 mm.

Areas a; an{l a, shall have a diameter of 10,00 mm-0,25 mm. The position of their centre shall be specified by
ly5 = 108,50 mm + 0,25 mm

l)e= 3,50 thm + 0,25 mm

ly7 =105,5 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 = 31,25 mm £ 0,25 mm

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

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

Figures 8 and12show the inside configuration of the case around the opening of the case. This configuration shall be defined
as follows (See-alse-816)

l30=3,30 mm £ 0,25 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 side of the case shall have a central window. The location of its centre shall be specified by /¢ and

I3, =61,00 mm * O[Z5 mm
Its diameter shall b¢
d, =43,5 mm % 2, mm

The angle with its ppex at the centre of this window and formed by the two lines tangential to the parts’shown in figure 8 in
cross-section shall pe

0=16°0"£30
8.11 Stacking|ribs (figures 7 and 8)

The bottom side 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 locations shall be
l3g=3125mm * ,25 mm

l39=7,50 mm £ 0,32 mm

l4o=79,50 mm + 25 mm

8.12 Recessed area (figures 13 and 14)

The bottom of the kase of the ECCST cartridge shall have a recessed area whose dimensions shall be
lg7 = 61,50 mm * {,25 mm

lgg = 5,00 mm £ 0125 mm

+ (1,10 mm

lgg = 0,45 mm “0bo mm

“6 = 2,00 max.

16 = 0,25 mm mak.

r;7 = 0,10 mm max.
Its location shall be defined by [, and, in 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

16
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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 flexibilit)
load cell for
cartridge at

e test. Apply a single point load with a radius of 10 mm * 1 mm on the bottom and subsequenfly
e points shown in figure 6 and figure 8, and specified by

lgs = 86,9 mm nominal
lgg = 54,5 mm nominal

8.14 Tapg reel (figures 15 and 16)

1:1995 (E)

. Use a suitable
bn the top of the

Figures 15 arld 16 show the tape reel mounted within the case. Figure 15 specifies the different dimensions of the reel when the
cartridge is in} hand, figure 16 when it is within the drive. For the sake of clarity of thie\drawing the stacking rils are not shown

in figures 15 pnd 16.
8.14.1 Locking mechanism (figure 16)

— the reel shall not rotate by more than 10° when a torque not’greater than 0,32 N-m is applied in the directio
the tape t¢ unwind.

The button of the locking mechanism shall be made of nylon 6/6 with 2 % * 1 % molybdenum disulphide.
Its dimensior]s shall be

dy=2,0 mm 0,5 mm

dyp=10,0 mn £ 0,2 mm

p =15°£2°
8.14.2 Axiq of rotation of the reel

The axis of rptation of the.reel*shall be perpendicular to plane P (see figure 17 and 8.14.7) and pass through
central windgw as specified-by /g and I3,.

8.14.3 Metallic insert (figure 15)

The reel shal] haye-a metallic insert made of stainless steel (ISO 683/XIII, type 3 or 7). It shall withstand a pull
N min. Its dijnénsions shall be

onal Standard does not specify the actual implementation of-the locking mechanism. However, furjctionally it shall

n that will cause

the centre of the

out force of 300

+ 0,20 mm
d, = 35,00 mm
- 1,20 mm
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


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

ISO/IEC 14251 : 1995 (E)

ds =41,00 mm £ 0,

y=11°15'%5'

25 mm

8.14.5 Hub of the reel (figure 15)

The hub of the reel shall have a diameter
+ 0,0 mm

dg=50,0 mm
-0,2 mm

Further dimensions of the hub shall be

©ISO/IEC

l4g=13,05mm

when measured at|the hub surface, and
10 = 0,08 mm mak.

The hub shall meet the following requirements

— the straightnes

+(},20 mm
0]10 mm

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

— the perpendicularity to the plane P through the pitch line of the teeth of the rim (see 8.14.7) shall be within 0,07 fm,

— the ratio of thd

sections shall not exceed 0,003 8,
— the rate of chafge across the width of the hub surface shall not exceed 0,025 mm per mm,

— the total runoyt of the hub related to the cylinder perpendicular to.the circular pitch line (see 8.14.7) of the
toothed rim shpll not exceed 0,2 mm total indicator reading.

8.14.6 Relative positions
8.14.6.1 With the|cartridge held in the hand (figure 15):
the distance of the] tip of the button of the locking mechamism to Reference Surface C shall be

+ 1,40 mm

142 = 1,90 mm

- 1,90 mm

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

+ 1,0 mm

143 = 0,4 mm

- 0,5|mm

8.14.6.2 Whether| the cartridge is in the hand or in the drive (figures 15 and 16):

— the distance frpm the bottom surface of the metallic insert to plane P shall be
144 = 2,27 mm + 0,42,;mm

— the distance of the‘inside of the lower flange of the reel to plane P shall be

difference in the diameters d6 of any two sections (perpendicular to the axis) to the distance be]

fween these

teeth of the

145 = 0,65 mm % 0,09 mm
8.14.6.3 With 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

146 = 8,1 mm %=

0,35 mm

— the force 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' = 5' non-cumulative

The teeth are specified at the pitch diameter ds by
l4g = 4 mm nominal

l49 = 2 mm nominal

¢ = 30° nominal

The pitch line is the circumference of the teeth taken at the distance l,9. The plane in which it lies is the plane P mentioned
above.

The blend rddius at the bottom of the teeth shall be

+0,1 mm
r“ =0,2 mij

=3

- 0,0 mm
The blend rddius at the tip of the teeth shall be
r12 = 0,25 m

8.15 Leader block (figure 18)
The leader b

lsg=31,80
ls; = 6,8 mm +0,1 mm

m max.

lock shall have the following dimensions.

m * 0,04 mm

+0,2 mm

+ 0,06 mm

1. =10,93
53 T 6,08 mm

I, = 5,46 mim + 0,10 mm

ls5 = 6,00 mm + 0,25 mm

+ 0,0 mm
ls¢=16,5 mm

-0,2 mm

ls7=5,2mm % 0,2 mm

rl3 = 25,00
r14= 1,4 mi

r15=5,501r

mm * 0,25 mm
h+ 0,2 mm

m £ 0,25mm

d;=7,0mn £0.2 mm

dg = 4,0 mn{ 20,2 mm

W, = 90°+2°

= go +0°

H2=9¢"
+0°
-3°

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.

Hy = 44°

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 measured while the tape is under tension.

©ISO/IEC

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

lsg=2,50 mm

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 figure 19.

8.17 Latching

This International
specifies the positi

When the leader bl
0,5 mm max. the d

(see figure 6).

The pull-out force
both following con|

— the product of the maximum value of the pull-out force and the displacement distance shall be less than 13 N-mm|

The insertion force

Procedure:

Clamp the cartridg
(see figure 20). Th
l;g- Set the jaw sg
cartridge. Measureg
out force is observ

The insertion forcq
12 N when measuged at an angle

Hg = 48° £ 3°
8.18 Tape wi

When the cartridg]

the hub.
8.19 Wind te

to be in the ran

mrechanismr(figure26)

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

bk is latched into the case, the point defined by Is; and Is, (see figure 18) shall fall within a circ
bntre of which is defined by the intersection of the two lines specified by the nondinal values of

ditions:

be 2,0 N to 7,5 N and

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

e in a universal testing machine that can extract the leader block at the angle 5 starting at the p
e leader block pickup point is located by the intérsection of the centre lines positioned by dimensi
paration speed to 10 mm/min, pull the leader block allowing it to pivot on the pulling pin as

bd. The force shall be measured with a pin that fits into diameters d and dg (see figure 18).

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

nd

e is viewed from ‘thé top, the tape shall be wound counter-clockwise and with the recording sur

nsion

Standard does not specify the actual implementation of the latching mechanism for the leddd

r block. It

e of radius
117 and 118

i.e. the force required to pull the leader block and the tape attached to jt out of the cartridge shall satisfy

ckup point
ons /;, and
it exits the

the distance between the point where théforce first exceeds 0,5 N and the point where the maximum pull-

preater than

ace toward

The tape shall be wound with a tension of
For CST tape: 22N+03N
For ECCST tape: L8N+03N

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.
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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:

Torsionally oscillate the reel on an inertial dynamics unit. The oscillation period shall be measured electronically with a
universal counter. The oscillation time shall then be converted to its rotational inertial value.

8.22 Cartridge case colours

The bottom part (see figure 4) of the ECCST case shall differ in colour from the upper half of the casé’to make the ECCST
cartridge visiply distinguishable from the cartridge defined in International Standard ISO 9661. The bottom parft of the cartridge
shall comprige all of the case below a plane parallel to reference surface C. This plane shall be below the end label area defined
by g to I;, but above reference plane C. The colour shall have the nominal colour and brightness.6f Macrolon FCR2405-3091.

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

Mobay Corporation
Mobay Road
Pittsburg, Pa. UPA
15205-9741
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Figure 4 - General view of cartridge
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Figure 5 - Front side of case
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9 Method

14251 : 1995 (E)

Section 4 - Recording method and formats

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 recor

Physical

recording density

©ISO/IEC

For all ZEROs:
For all ONEs:

9.2 Bit cell 1
The resulting nom]
9.3
The average bit ce

9.3.1

The long-term ave
within 4 % of the 1

9.3.2 Short-ter]

The short-term av
length.

94
The rate of change

Average

1. 1 . loallla
LTS UTIISITY S1iall Ut

1 944 ftpmm
972 ftpmm

ength
nal bit cell length is 1,029 um.
bit cell length

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

Long-term average bit cell length

jominal bit cell length.

m average bit cell length

Rate of ¢change of the short-term average bit cell\length

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

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

9.5

L, |

T

n+l

<« 64bits —>t<—— 64 bits —

100 XM <1,6 %
T

n

Figure 21 - Rate of change of the short-term average bit cell length

Bit cell peak{position

The maximum bit

cellypeak position variation shall be within 30 % of its expected value when measured as follows:

rage bit cell length shall be the average bit cell length taken oversa minimum of 972 000 bit cells|

It shall be

prage bit cell length shall be the average taken over, 16:bit cells. It shall be within 7 % of the nomjnal bit cell

a)
b)

Write a continuous all ONEs pattern in the areas to be measured.

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

)

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

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 average peak to peak signal amplitude of an interchanged c 972 ftpmm shall
be between 0 % and 150 % of the Standard Reference Amplitude. Averaging for the interchange cartridge/mjay be segmented
into blocks Traceability to the Standard Reference Amplitude is provided by the calibration factors-supplied with each

auua.lu l\ClCICIlLC lde

[oN
3
w
N

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

10.2 Trark 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: 9318 mm
Track 10: 9,003 mm
Track 11: 8,688 mm
Track 12: 8,373 mm
Track 13: 8,058 mm
Track 14: 7,743 mm
Track 15: 7,428 mm
Track 16: 7,113 mm
Track 17: 6,798 mm
Track 18: 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: 1,758 mm
Track 34: 1,443 mm
Track 35: 1,128 mm
Track 36: 0,813 mm

The tolerance shall be £ 0,040 mm for all tracks.
10.3 Track width
The width of the written track shall be 0,285 mm + 0,012 mm.

104 Azimut

On any track the gngle that a flux transition across the track makes with a line perpendicular to the Tape Refereficg Edge shall
not be greater thar] 3 minutes of arc.

NOTE 7 - At the timq of tape writing, the azimuth should be less than 2,5 minutes of arc. The remaining 0,5 minutes of arcpare, the allowance for tape
distortion caused by erJvironmental conditions and ageing.

10.5 Track identification

The 36 physical tracks are allocated to 2 sets of 18 tracks each, called Half-Wrap 1 and Half-Wrap 2. The physicalftracks with
an odd physical tfack number shall constitute Half-Wrap 1; those with an even physical frack number shall condtitute 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 the data for recording, LDRs are mapped into packets on a one-to-one basis. These packets 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

Figure 23 - Packet format

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

bytes 1 to 6 constitute the Packet Block ID.
byte 1
bits 1 to 7 shall be set to 0100000
bit 8 shall be set to
ZERO if the packet is recorded in Half-Wrap 1
ONE if the packet is recorded in Half-Wrap 2
byte 2
bit 1 shall be set to
ZERO for packets recorded in Half-Wrap 1
ONE for packets recorded in Half-Wrap 2
bits 2 to 8 shall express, in binary notation, the valug\of a Physical Position Indicator at that point along the tape.
See annex F for the method of calculation.
bytes 3 to 6 shall express, in binary notationja-count. The count shall be set to O for the first UDR or Tape Mark

bytes 7 to 10

following the initial Interblock-Gap after the VOLID Mark, if present, or the ID Separator| Mark. The
count shall be increased by~ for 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 fjeld
minus 1.

byte 11 shall express, in_binary notation, a value equal to the total number of bytes in the Packet Trailef.
The sum of-bytes 7 to 10 and byte 11 shall be the total number of bytes in the packet minus 1.
byte 12
bit 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.
bit 2 when set to ZERO shall indicate that the user data has not been processed.
when set to ONE shall indicate that the user data has been processed.
bits 3 to 8 shall be set to ZERO.
byte 13 when bit 2 of byte 12 is set to ZERO, byte 13 shall be set to all ZEROs,

bytes 14 to 30
bytes 31 to 32

34

when bit 2 of byte 12 is set to ONE, byte 13 shall contain in binary notation the identification of the
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.

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 trailer when data has been processed
The Packet 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 5 and |6 shall contain CRC byte 1 and CRC byte 2, respectively, computed sequentially over the Hytes 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 sequentially over the Bytes from the
UDR in the packet (i.e after processing), and the first 6 bytes of the-Packet Trailer, as dpscribed in annex
E.

Pad bytes A sufficient number of Pad bytes, in the range of 0 to 31, shall be added to the Packet Trailer 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 UDR (i.e. after processing), pnd the preceding
bytes in the Packet Trailer as described in annex E.

The input shall be inverted before proeessing 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,

11.4.2 Padket trailer when the data has not been processed
The Packet [[railer shall be 2 to 33 bytes in length.

Pad bytes 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 Trail€r as described in annex E.

TheSinput 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 Da1ta block format
12.1 Datapart

The Data Part of a Data Block shall consist of one or more packets, sequentially appended, followed by a Count 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
Bytes 3to 6

12.1.3 Block ID

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

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 1 if the remainder is
greater than 0. The sum of these sub-totals shall be the value recorded in these bytes.

bytes

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

significant).

bit 1

bits 2 to 8

bit 9
bit 10
bits 11 to 32

12.2  Allocatign of the bytes of the data block to frames

The Data bytes of]

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

shall express, in binary notation, the value of the Physical Position Indicdtor-along the tape. Seg annex
F for the method of calculation

shall be set to ZERO
shall be set to ONE

shall express, in binary notation, the same count that is ¢ontained in the Packet Block ID for thd first
packet in the Data Block. See 11.2, bytes 3 to 6.

the Data Block shall be arranged in groups, calléd Frames, completed with check characters. These Frames

shall, in turn, be afranged in a given sequence together with additional groups of bytes having prescribed bit patte:Es. The so-

arranged Data b
scheme (see annex

A Frame shall be 4
byte in a Frame is

ytes and additional bytes shall thencbe recorded on the tape according to a speci

O).

ic coding

section across all 18 Half-Wrap_Tracks which contains logically related 8-bit bytes, one byte per|track. Each
recorded along a track. See figufe 25.

Half-Wrap
Tracks
1

o 3 O\ L A W N

36
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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

Data bytes

Pad bytes

Residual 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

Residual Frames Residual Frame 1 and Residual Frame 2, or Residual Frame 2 only
Suffix the last two Frames

12.2.1 Prefix frames

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

Figure 26 - Data Block

12.2.2 Data frames
Each Data Hrame shall consist of (see figure 27)

— 7 consecjutive Packet bytes recorded in odd-Half-Wrap Tracks 1 to 13,
— the next [/ consecutive Packet bytes recorded in even Half-Wrap Tracks 2 to 14,

— ECC byte 3 recorded in Half-Wrap Track 16,
— ECC byte 1 recorded in Half<Wrap Track 17,

Prefix 1st Data 2nd Data last Data Residual Residual Suffix
Cluster Cluster Clustér:, 1 2
2 69 71 uprte 71 1 1 2
Frames Frames Frames Frames Frame Frame Frames

37


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

ISO/IEC 14251 : 1995 (E)

12.2.3 Residual
If after the last c(
Frame 1. If the ny

The structure of t}

— 12 or13 Data
— 1 or 2 addition
— ECC bytes in

Half-Wrap
Tracks
1
3 first 7
5 Data
7 bytes
9
11
13
15 ECC bvie 2
17 ECC byte 1
2
4 next 7
6 Data
8 bytes
10
12
14
16 ECC byte 3
18 ECC byte 4

Figure 27 - Data Frame

frame 1

mplete Data Frame of the last Data Cluster 12 or I3 bytes remain to be recorded, there shall bq
mber of remaining Data bytes is less than 12 there“shall be no Residual Frame 1.

e Residual Frame 1 shall be

bytes;
al Pad bytes, depending on the number of remaining Data bytes;

38

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

©ISO/IEC

a Residual
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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 10 shall be recorded with the Residual byte (see 12.2.4.1);
— Half-Wrap Tracks 12 and 14 with the CRC byte 1 and the CRC byte 2,

— Half-Wrdp 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 Datalor Pad
8 bytes
10 Residual byte
12 2
14 CRC bytes
16 ECC byte 3
18 ECC byte 4
Figure 29 - Residual Frame 2
12.24.1 Re:Ldual byte
The Residuall byte shall be recorded in Half-Wrap Track 10 of Residual Frame 2.
bits 1 and 2 are unspecified; they can be ONE or ZERO.
bits 3 and 4 shall be ONEs.
bits 5 to 8 shall express, in binary notation, the total number of Pad bytes in the Residual Frames.
12.2.4.2 Cydlic'tedundancy check character (CRC)

Half-Wrap Tracks 12 and 14 of the Residual Frame 2 shall contain CRC byte 1 and CRC byte 2, respectively, computed
sequentially over the Packet bytes, the Count bytes, Block ID bytes, the Pad bytes and the Residual byte, as described in annex
E. This does not include 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 11 1 2
0 0 T © © + 10 1 2
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 4 4 1 6 4 0 1 2
2 ¢ 4 2 6 4 2 0 0 0 11 1 2
3 4 4 3 6 4 1 0 0 0 11 1 2

12.2.5 Suffix frames

The Suffix Frame

12.3  Error correction code (ECC)

ECC bytes are ge

data.

The Error Correc

bytes in Half-Wr:

The GF(28) calcu

]

Gx) =8+ x4+ 3 + ¥+

A primitive elem

o=

40

ation shall'be defined by

gnt.ovin GF(28) shall be

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

herated from the rest of the Data Block bytes and are used to detect and correct errors during repding of the

ing Code is a Re¢d-Solomon Code. For each Frame, four ECC bytes shall be generated by procegsing the 14
p Tracks 1 to 14\through a generator circuit (see figure 30).

( 0 0

o’

of o

0O 0 0 O

ot o

o2 ol

1 0

o

)
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The generator polynomial shall be

G(x) =x* ® o753 ® 02492 @ 08x @ af

>
> ECC4 > > ECC3 > > ECC2 - » ECCl »-
E— A - A A I
\%
Y o8 o249 o75
e < - e e S &

where @ is tH

The four EQ
respectively.

124 Red

Each 8-bit by
represented Y

Annex C sp¢j
be recorded

12.5 Red

When recorq
Block.

Half-Wrap 1

C bytes produced (ECC1, ECC2, ECC3, and ECC4) shall be placed in Half-Wrap tracks 17,

ording of 8-bit bytes on the tape

orded data block

Figure 30 - Example of an ECC generator circuit

¢ Exclusive OR function.

te, including the ECC bytes, in the Prefix, in the Data Frames, in the-Residual Frame(s) and in t}
y a 9-bit pattern on the tape.

rst.

ed on the tape each Data Block shall have the(structure identified in figure 31 and be called

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

15, 16, and 18,

e Suffix shall be

Cifies the 9-bit pattern representing each 8-bit byte. The birefithe 9-bit pattern in the most significant position shall

h Recorded Data
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Preamble BDM
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.
7’ [L \
Packet| Aacker|Packer Packel|l Packet| Packet| Packet| Packet (’::Quigt Block—{D] DATAPART
i@l
/ / & Byws | 4 Bytes| ©OF DRTABLOCK
[N
Packet-iD UDR Packet Number | Number oft | bir'] pp
32 Bytes Trailer of Packe Userg)sata
/ 2 Bytes 4 Bytes 1 Byte
Length of | Length of| F Igonthm
gacket | [B00er | Backer | 29 |ia8auer] ] cRC of PAD| s
Data Field| Traller | 1 17 | Packet-ID 0-31 | ‘Packet
6 Bytes| # Bytes | 1 Byte |Byte| 1Byte |Byted 2 Bytes Bytes |(2 Bytes
v Packet not processed
* Length of|CRC of[CRC off Pad [CRCo
LDR | LDR | UDR e, ot
1 Byte 4 Bytes |2 Bytes| 2 Bytes| 0-31 Byte 2 Bytes|
Packet processed
Dir O for First Half-Wrap
1 for Secord Half-Wrap
* 40) for Hirst Half-Wrap
(41) for Sefond Half-Wrap

1 The presence of]

12.5.1 Preambilg
The Preamble sha

12.5.2 Beginning of-data mark (BDM)

this Resync ControlBlock depends on the number of preceding Frames (see 12.5.3)

Figure 31 - Recorded Data Block

[l consist.of'a minimum of 9 and a maximum of 13 Frames recorded with the 9-bit pattern 1111
Half-Wrap Tracky.

1111 in all

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

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.

12.5.4 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 H— >EO0T
I { Wrap I Wrap I Wrap I
Data B Mark B Mark B Mark B Half-Wrap 2
G 3 G 2 G 4 G
Figure 33 - Sequence of Wrap Marks

The length of [Wrap Mark 1 shall be
nominal: 10,0 mm
minimum: 9,0 mm
maximum: 11,0 mm
The length of[Wrap Mark 2 shall be
nominal: 6,0 mm
minimum: 5,2 mm
maximum: 6,8 mm
The length of[Wrap Mark 3, without extensions, shall be
nominal: 10,0 mm
minimum: 9,0 mm
maximum: 11,0 mm
The length of|Wrap Mark 4, without extensions, shall-be
nominal: 10,0 mm
minimum: 9,0 mm
maximum: 11,0 mm
Wrap Mark 3 shall be extended in 3,0 mnt'+ 0,3 mm increments from the nominal 10 mm length a maximum |of three times if
the read back|check of the following JBG is unsuccessful. With all three extensions, Wrap Mark 3 shall not be fonger than 20,9
mm. If the Wrap Mark is fully exténded, a valid IBG is not required after Wrap Mark 3 in Half-Wrap 1, nor is a valid IBG
required priof to Wrap Mark 4.
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
positioned a(lacent to Wrap Mark 3 in Half-Wrap 1.
The IBG clogest 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 extendegl:

13.9 Mark merge

Where an IBG precedes or follows an Erase Gap, Tape Mark, Wrap Mark, or VOLID Mark, in six of the nine 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 ONE:s bits of the IBG

On Half-Wrap Tracks 2, 5, 8, 11, 14, and 17

13.9.2 Tape

18 tone bits replace the first 18 ONE:s bits of the Tape Mark

mark followed by an IBG

On Half-Wrap Tracks 1, 6,7, 12, 13, and 18

18 tone bits replace the first 18 ONE:s bits of the IBG
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On Half-Wrap 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 replace the first 18 ONEs bits of the Erase Gap

13.9.4 Erase ga

followed by an IBG

©ISO/IEC

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

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

— 18 tone bits rej
13.9.5 IBG follg

On Half-Wrap Tra
— 18 tone bits rej

On Half-Wrap Tr4
— 18 tone bits rej

lace the last 18 ONEs bits of the Erase Gap
wed by a Wrap Mark

cks 4, 6, 10,12, 16, and 18
lace the last 18 ONEs bits of the IBG

cks 3,5,9,11,15,and 17
place the first 18 ONEs bits of the Wrap Mark

13.9.6 Wrap mark followed by an IBG

On Half-Wrap Tr{
— 18 tone bits re

On Half-Wrap Tr.
— 18 tone bits re

13.9.7 1BG folld

icks 4, 6, 10, 12, 16, and 18
blace the first 18 ONEs bits of the IBG

nicks 3,5,9,11, 15,and 17
blace the last 18 ONEs bits of the Wrap Mark

wed by a VOLID mark ONE or ZERQO

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

On Half-Wrap Tr
— 18 tone bits re|

hcks 2, 3, 8,9, 14, and 15
blace the first 18 ONEs bits 6f the VOLID Mark ONE or ZERO

13.9.8 VOLID mark ONE or ZERO followed by an IBG

On Half-Wrap Tracks 1, 4,7, 10, 18, and 16
— 18 tone bits replace the firstdh8 ONEs bits of the IBG

On Half-Wrap Tracks 2, 3,(8))9, 14, and 15
— 18 tone bits replace thelast 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 bits of Tone: D

All ONEs: Tone:

NOTE - VOLI bi/IBG Mérkmerge is identical to the IBG/EG merge.

Figure 34 - Relationship between gaps and marks

13.10 End of‘Data Block

The End of Data Block (EOD), after formatting into a Recorded Block, may be written on the tape after the last 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.
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byte 3

byte 4
bits 1 and 2
bits 3 to 8

bytes 5 and 6

14251 : 1995 (E)

shall be set to all ZEROs

shall be set to XX

©ISO/IEC

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.

shall express the 16 least significant binary digits of the UDR identification.

byte 7

bytes 8 to 14
byte 15

bytes 16 and 17
byte 18

bytes 19 to 25
byte 26

bytes 27 and 28

where X may be €|

13.11 Recordij

shall be set to 11110000
shall be set to all ZEROs
shall be identical with byte 2
shall be set to all ONEs
shall be set to all 11110000
shall be set to all ZEROs
shall be set to XX110111

ther ZERO or ONE.
hg Area

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

The Recording Atea, for both Half-Wraps, shall be bounded by BOQT and EOT. LBAP is the Leader Block Attachment Point.

EOT shall be at le

hst 4,3 m from the tape to hub junction.

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

Figure 35 - Position of the Recording Area
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!’ I minimum
— p; > j <4 300 mm—
D 1 I 1 I
e D n s n w
n \' t t D|t r
s M{O M| SM|e G ale G a
i alL aje alr a|R t|r a P
t r|[l r| p r[{b ple alb p
y k|D k| a k|1 c 1 M
r o o Bj|o a
I a c r l]c r
D t k d ol k k
a e ¢ S
r d k
T T ¢——— Tape movement T
Leader BOT ——— Recording sequence Hyb
Block
minimum
——p3; — <4 300 mm-
A E I T 1 D w
1 n n a n R a r
1 d M|t G p t Gle t a
al e a e e aflc a P
zZ o r| 1 (P r plo
E f k|[.p M b r B M
R 1 a 1 d 1 a
(6] D o r 0 e o r
s a c k c d c k
t k k k s
a
T T ——— Tape movement T
Leader )* BOT «—— Recording sequence Hpb
Block
CST ECCST
minimum nominal maximum minimum nominal maximum
3 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

©ISO/IEC

Tape abrasivity is t]xe tendency of the tape to wear the tape transport.

A.2 Test fixthire

Install a clean ferrife 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 upward shall be unworn and free of chips or voids greater than 1 pm in size. The radius\of the test edge shall not be

greater than 13 um

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

ZnO 2%
NiO 11 %
Fe,0, 67 %

Its average grain sige shall be 7,2 um * 2,0 um. Its density shall not be lesshan’5,32 g/cm3.

NOTE - Such material $hould be available as "Sumitomo H4R2 or H4R3" from Sumitomo,Special Metals Div. in Torrance (California), USA.

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

A.3 Procedure

Install the test fixtlire (see clause C.2) on a tape transpert so that the wrap angle of the tape over the bar is 8° on eqch side for

16° of total wrap.

Set the tape tensiop at the bar at 1,4 N.

With a tape speed pf 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 + 2,5 m. This length may be segmented into the appropriate number of cartridges.

Remove the holding fixture from the-fransport and measure the length of the flat worn on the wear bar. This meafurement is
most easily made pising a microSeope of known magnification, a camera, and a reference reticule. A magnificatiop of 300 or

higher is recommepded.

Carry out the megsuremeénts across the 1/4, 1/2, and 3/4 points of the width of the wear pattern. Take the average length

calculated from th¢ threereadings. Figure A.3 shows a typical wear pattern and the points of measurements.
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/

™

~

18 min 45 +0.3

/

2

P
<

Y

-95-0010-A

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 following abrasivity test illustrating-three locations for wear length measurement (the amount of wear is ¢

for clarity).

54
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Figure A3 - Typical Wear Pattern
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Annex B
(normative)

Pre-recording condition

Explanation

The pre-rec¢rding condition is the remanent magnetic moment of the recording surface. The remanent magfig
magnetic m¢ment of the recording surface in the absence of any magnetizing field. The maximum remanent

of the recor
magnetizing
manufacturg
contain low
necessary to

B.2

The magnet
1) Cuta cir
2) Identify

3) Mount the test piece on the VSM test piece holder with the longitudinal direction aligned from pole to pold.

4) Centre th

NOTE - Do no
5) Measure
6) Rotate th
7) Cycle th
8) Measure

9) Comparg

Procedure

ing surface is the remanent magnetic moment of the recording surface after subjecting-the reco
field of 350 kA/m. The recording surface may have been subjected to a high magnetizing
, during testing, or by use on a magnetic recording system that leaves areas of surface that have b
density transitions. As the resulting high magnetic moment can impair the opetation of the recol
ensure that, before recording, the remanent state has been reduced to, at most, the level specified

Cular test piece of diameter 6 mm to 12 mm from the parent-tape.

the longitudinal (coating) direction of the test piece.

e test piece between the poles in accordance withithe VSM manufacturer's instructions.
expose the test piece to any stray magnetic fields greater than 4 kA/m during preparation or mounting.

the remanent magnetic moment of the test piece.

e test piece 180° and repeat steps 4 and 5.

e test piece four times around the-hysteresis loop using a peak field of 350 kA/m.

the positive and negative values of maximum remanent magnetic moment.

the ratio of values obtained in steps 5 and 8.

c moment shall be measured using a vibrating sample magnetometer (VSM), following these stepy:

tic moment is the
magnetic moment
ding surface to a
field, e.g. during
cen DC erased or
rding system it is
n 7.19.
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Annex C

(normative)

Representation of 8-bit bytes by 9-bit patterns

The 8-bit bytes are shown with the most-significant bit to the left and the least significant bit to the right. The 9-bit patterns are

recorded with the leftmost bit first and the rightmost bit last.
8-bit 9-bit 8-bit 9-bit
byte pattern byte pattern
OOOOOOXO 011001011 00101000 101001011
00000001 011001001 00101001 001011001
00000010 001001101 00101010 001011010
00000011 101100011 00101011 001011011
00000100 011001010 00101100 101001010
00000191 101100101 00101101 001011101
000001)0 101100110 00101110 001011110
0000011 101100111 00101111 001011111
00001090 011001111 00110000 011100011
000010D1 101101001 00110001 001100011
00001010 101101010 00110010 001110010
000010[1 1 101101011 00110011 001110011
000011p0O 011001110 00110100 010100011
000011p1 101101101 00110101 001110101
000011J10 101101110 00110110 001110110
00001111 101101111 00110111 001110111
000100p0 001001011 00111000 111100011
000100p1 001001001 00111001 001111001
000100j10 011001101 00111010 001111010
000100f1 1 100100011 00111011 001111011
000101p0 001001010 00111100 110100011
000101p1 100100101 00111101 001111101
00010110 100100110 00111110 001111110
00010111 100100111 00111111 001111111
00011000 001001111 01000000 010001011
00011001 100101001 01000001 010001001
00011410 100101010 01000010 010010010
00011411 100101011 01000011 010010011
000111{0Q 001001110 01000100 010001010
00011101 TOOTOTTOT 01000101 610616101
00011110 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

56


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

©ISO/IEC ISO/IEC 14251 : 1995 (E)

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
01010100 010100101 10001000 111001111
01010101 010110101 10001001 100011001
Of0IOTTI0 OTOTTOITO 10001010 100011010
01010111 010110111 10001011 100011011
01011000 111100101 10001100 111001110
01011001 010111001 10001101 100011101
01011010 010111010 10001110 100011110
01011011 010111011 10001111 100071111
01011100 110100101 10010000 011101001
01011101 010111101 10010001 001101001
01011110 010111110 10010010 100110010
01011111 010111111 10010011 100110011
01100000 011100110 10010100 010101001
01100001 001100110 10010101 100110101
01100010 011010010 10010110 100110110
0]100011 011010011 10010111 100110111
01100100 010100110 10011000 111101001
01100101 011010101 10011001 100111001
0]100110 011010110 10011010 100111010
01100111 011010111 10011011 100111011
01101000 111100110 10011100 110101001
01101001 011011001 10011101 100111101
0j101010 011011010 10011110 100111110
0j101011 011011011 10011111 100111111
0101100 110100110 10100000 011101010
0p101101 011011101 10100001 001101010
0oL101110 011011410 10100010 101010010
OL101111 01101811 10100011 101010011
0[ 110000 011400111 10100100 010101010
0[ 110001 001100111 10100101 101010101
0f110010 011110010 10100110 101010110
OL110011 011110011 10100111 101010111
of 110100 010100111 10101000 111101010
0[ 140101 011110101 10101001 101011001
O-0H0 HH0H6 10101010 101011010
01110111 011110111 10101011 101011011
01111000 111100111 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
10111100 110101011 11100000 011101110
10111101 101111101 11100001 001101110
101111110 11100010 111010010
101111111 11100011 111010011
110001011 11100100 010101110
110001001 11100101 111010101
110010010 11100110 111010HQ
110010011 11100111 111010111
110001010 11101000 11101110
110010101 11101001 114011001
110010110 11101010 111011010
110010111 11101011 111011011
110001111 11101100 110101110
110011001 11101101 111011101
110011010 11101110 111011110
110011011 1MO01111 111011111
110001110 11110000 011101111
110011101 11110001 001101111
110011110 11110010 111110010
110011111 11110011 111110011
011101101 11110100 010101111
001101101 11110101 111110101
110110010 11110110 111110110
110110011 11110111 111110111
010101101 11111000 111101111
110110101 11111001 111111001
110110110 11111010 111111010
110110111 11111011 111111011
111101101 11111100 110101111
110111001 11111101 111111101
110111010 11111110 111111110
110111011 11111111 111111111
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