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Information technology — 3,81 mm wide magnetic tape cartridge for information interchange —

Helical scan

1 Scope

recording — DDS-3 format using 125 m length tapes

This International Standard specifies the physical and magnetic characteristics of a 3,81 mm wide magnetic tape cartridge to
enable physical interchangeability of such cartridges between drives. It also specifies the quality of the recorded signals, the
recording method and the recorded format - called Digital Data Storage (DDS) - thereby allowing data interchange between

drives by means

of such magnetic tape cartridges.

Information int
interchange cod

Under informati
ISO/IEC 11558
applied after the

2

2.1 Mayg

A tape cartridge
herein. The tape

For each record
registered, and
Entity Header.

2.2 Gen

A drive generat
recordings on t
appending and ¢

A claim of conf
— the performi
— the generatio
In addition a cla

whether or f
received fron

— the algorithn]
2.3 Rec

A drive receivin

h

on interchange circumstances in which a processing algorithm, e.g. for lossless data compression

Confgormance

rchange between systems also requires, at a minimum, agreement between the interchange (pa
(s) and the specifications of the structure and labelling of the information on the interchangéd'¢al

is applied to the host data prior to recording on the tape and a complementaryreprocessin
data is read from the tape, agreement upon these by the interchange parties is also Fegtired.

rnetic tape cartridge

shall be in conformance with this International Standard if it meets_all the mandatory requirem
requirements shall be satisfied throughout the extent of the tape,

cd Entity any algorithm for lossless data compression used for processing the data therein sh
hccording to ISO/IEC 11576 the corresponding numerical/Adentifier shall be recorded in Byte

erating drive

ng a magnetic tape cartridge for interchange’§hall be in conformance with this International §
hic tape meet the mandatory requirements (Of this International Standard, and if either or bot
verwriting are implemented.

rmance shall state which of the following optional features are implemented and which are not
g of a Read-After-Write check and the recording of any necessary repeated frames;

n of ECC3 Frames.

m of conformance shall\state

ot one, or moresregistered algorithm(s) are implemented within the system and are able to
1 the host priorto collecting the data into Basic Groups, and

registrationddentification number(s) of the implemented algorithm(s).
pivingidrive

b amagnetic tape cartridge for interchange shall be in conformance with this International Stand4

4

Fties upon the
tridge.

hs specified in

algorithm is

ents specified

hll have been

No. 3 of the

tandard if all

h methods of

process data

rd if it is able

to handle any re

d In nortiol hall

ording made on the tape according to-this International-Standard—In-particularit-shall

frames;

error correction;

number avail

able to the host;

be able to make processed data available to the host.

In addition a claim of conformance shall state

= whether or not the system is capable of using ECC3 check bytes in a process of error correction;

be able to recognize repeated frames and to make available to the host, data and Separator Marks from only one of these

be able to recognize an ECC3 frame, and ignore it if the system is not capable of using ECC3 check bytes in a process of

be able to recognize processed data within an Entity, identify the algorithm used, and make the algorithm registration
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whether or not one or more reprocessing algorithm(s) are implemented within the system, and are able to be applied to
processed data prior to making such data available to the host;

the algorithm registration number(s) of the processing algorithm(s) for which a complementary reprocessing algorithm is
implemented.

3

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 stafidards indicated below. Members of [EC and ISO Maimain Tegisters ot currcmiy vafid tmermationpl Standards.

ISO 527 (all pprts),
ISO 1302:199p,
ISO/IEC 11557:1992,

Normative References

Plastics — Determination of tensile properties.
Technical drawings — Method of indicating surface texture.

Information technology — 3,81mm wide magnetic tape cartridge for information int
Helical scan recording — DDS-DC format using 60 m and 90 m lepgth tapes.

rchange —

ISO/IEC 11576:1994,

Information technology — Procedure for the registration of algorithms for the lossldss compression

of data.

ISO/IEC 12247:1993, Information technology — 3,81 mm wide magnetic tapegearrridge for information int¢rchange —
Helical scan recording — DDS format using 60 m aneh90 m length tapes.

ISO/IEC 13923:1996, Information technology — 3,81 mm wide magnetic tape cartridge for information inferchange —

Helical scan recording — DDS-2 format using\J20 m length tape.

IEC 950:1991 Safety of information technology equipment including electrical business equipment.

IEC 1119-1:1992, Digital audio tape cassette system (DATY— Part 1: Dimensions and characteristics.

4 Definitions

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

4.1 Absdlute Frame Number (AFN): A sequience number, encoded in the Frame.

4.2 a.c. ]rase: A process of erasure utilising magnetic fields of decaying intensity.

4.3 Access Point: A point, at_the start of a Processed Record Sequence, at which the presentation of odewords to a

reprocessing glgorithm is requiredtostart, regardless of whether the data of interest in a retrieval operation st
or at a subseqiient point.

rts at that point

4.4 algogithm: A serofrules for transforming the logical representation of data.

4.5 Ared ID: An'identifier defining the area of the tape and specifying the types of Frame written.

4.6 Avenage’ Signal Amplitude: The average pe hd head at the
fundamental fke of-the—specified—physicalrecording isive of missing
pulses.

4.7 azimuth: The angular deviation, in degrees, minutes and seconds of arc, made by the mean flux transition line with

the line normal to the centreline of the recorded track.

4.8 back surface: The surface of the tape opposite to the magnetic coating which is used to record data.
4.9 byte: An ordered set of bits acted upon as a unit.

4.10 cartridge: A case containing magnetic tape stored on twin hubs.

4.11 Channel bit: A bit after 8-10 transformation.
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4.12
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is not defined by this International Standard.

4.13

4.14
forward directi

4.15
4.16
4.17

Data

Format ID: An identifier specifying which data format is being used on the tape.

on of tape motion, of the Partition Boundary or of the Physical End of Tape.

End of Data (EOD): The point on the tape at the end of the group which contains the last user data.

Entity: A unit of recorded data, comprising an Entity header and a Processed Record Sequence.

rection of errors.

Codeword: A word which is generated by a processing algorithm. The number of bits in a Codeword is variable, and

Early Warning Point (EWP): A point along the length of the tape at which warning is given of the approach, in the

Error Correcting Code (ECC): A mathematical computation yielding check bytes used for the detection and cor-

4.18 flux gransition position: That point which exhibits maximum free-space flux density normal to the tape surface.

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

4.20 Fragment: A collection of bytes which are treated as a unit for recording, readback and efror correctioh purposes.
4.21 Frame: A pair of adjacent tracks with azimuths of opposite polarity, in which theutfack with the positive azimuth
precedes that with the negative azimuth.

4.22 Housgkeeping Frame: A Frame which contains no user data and which is idenfified as such by the vdlues in the data
fields therein.

4.23 Logidal Beginning of Tape (LBOT): The point along the length of the tape where a recording of datalfor interchange
commences.

4.24 magnietic tape: A tape which will accept and retain the magnetic signals intended for input, outgut and storage
purposes on cdmputers and associated equipment.

4.25 Master Standard Amplitude Calibration Tape: A pré:recorded tape on which the standard signal amplitudes have

been recorded
Note | - The tape
Note 2 - The Mas{]

4.26 Mast
Resolution, OV

Note - The Master]

s recorded with the nominal physical recording densities 0f'4 499,8 ftpmm, 2 999,9 ftpmm, 1 999,9 ftpmm and 1 499,9

er Standard Amplitude Calibration Tape has been.egfablished by Reliability Centre for Electronic Components of Japan (|

r Standard Reference Tape: A tape.sclected as the standard for Reference Recording Field, Sig
erwrite and Signal-to-Noise Ratio.

Standard Reference Tape has been established by RCJ.

pum Recording Field: In the plot of Average Signal Amplitude against the recording field
ty of 2999,9 ftpmm, the field that causes the maximum Average Signal Amplitude.

ion Boundary: TFhe/point along the length of a magnetic tape at which partition 1 ends 4

[

fal recording density: The number of recorded flux transitions per unit length of track, ex

al Beginning-of Tape (PBOT): The point where the leader tape is joined to the magnetic tape.
al End of Tape (PEOT): The point where the trailer tape is joined to the magnetic tape.

n the tracks of positive azimuth, 21,0 um wide, recorded at a track pitch of 27,2 um, on an a.c. efjased tape.

tpmm.
RC)).

nal Amplitude,

at the physical

nd partition 0

bressed in flux

4.27 Optin
recording dens
4.28 Parti
commences.
4.29 Physi
4.30 Physi
4.31 physi
transitions per
4.32

been recorded.
4.33
4.34

4.35
Record.

4.36

millimetre (ftpmm).

processing: The use of an algorithm to transform host data into Codewords.

processed data: A sequence of Codewords which results from the application of processing to data.

ends on a subsequent 8-bit boundary.

4.37
4.38

record: Related data treated as a unit of information.

Reference Recording Field: The Optimum Recording Field of the Master Standard Reference Tape.

pre-recording condition: The recording levels above which a tape intended for interchange shall not previously have

Processed Record: A sequence of Codewords which results from the application of processing to an Unprocessed

Processed Record Sequence: A sequence of one or more Processed Records which starts on an 8-bit boundary and
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4.39

4.40 Secondary Standard Amplitude Calibration Tape: A tape pre-recorded as defined for the Master Standard
Amplitude Calibration Tape; the outputs are known and stated in relation to those of the Master Standard Amplitude
Calibration Tape.

reprocessing: The use of an algorithm to transform Codewords into data as required by the host.

Note - Secondary Standard Amplitude Calibration Tapes can be ordered from RCJ, 1-1-12 Hachiman-cho, Higashikurume, Tokyo 203, Japan, under Part
Number JCM 6130 /CM 15521. In principle such tapes will be available until the year 2007. However, by agreement, this period may be shortened or
extended to take into account the demand for such Secondary Standard Amplitude Calibration Tapes. It is intended that these be used for calibrating tertiary
reference tapes for use in routine calibration.

4.41 Secondary Standard Reference Tape: A tape the performance of which is known and stated in relation to that of the
Master Standard Reference Tape.

't Number JRM
ded to take into
br use in routine

Note - Secondary St{
6130/ RM 15521. I
account the demand

ndard Reference Tapes can be ordered trom RCJ, T-1-T2 Hachiman-cho, Higashikurume, ToKyo Z05, Japan, under_Fa
principle such tapes will be available until the year 2007. However, by agreement, this period may be shortened orexto
for such Secondary Standard Reference Tapes. It is intended that these be used for calibrating tertiary referencetipes f

calibration.

4.42 Separator Mark: A record containing no user data, which is used to separate data.

4.43 Standard Reference Amplitude: The Average Signal Amplitude from the tracks of pdsitive azimuth ¢f the Master
Standard Amplithde Calibration Tape at a specified physical recording density.

4.44 Tape Reference Edge: The bottom edge of the tape when viewing the recording sidC of the tape, with|the PEOT to
the observer's right.

4.45 Test Rdcording Current: The current that produces the Reference Recording)Field.

4.46 track: A diagonally positioned area on the tape along which a series of magnetic signals may be recorded.

4.47 unprocpssed data: Data which has not been subjected to processing,

4.48 Unprodessed Record: A record of unprocessed data, comprisinglan integral number of bytes.

4.49 Virtuall End of Tape (VEOT): The point along the length*of the magnetic tape within partition 1 whigh defines the

end of the part of partition 1 which is usable for recording data forginterchange.

5

A measured val
example, a spec

Convégntions and Notations

lics that, for
s a range of

le is rounded off to the least significant digit of the corresponding specified value. This imj
fied value of 1,26 with a positiye\tolerance of +0,01 and a negative tolerance of -0,02 allo

measured values
The setting of a

Bit patterns and
indicate that the

Bit patterns and
right.

The most signifi

The names of ba

from 1,235 to 1,275.
bit 1s denoted by ZERO or ONE.

numbers in binary natation are represented by strings of Os and 1s. Within such strings, X m
Ketting of a bit is not specified within the string.

humbers in binacy,rotation are shown with the most significant bit to the left and the least signifi

Cant bit efian 8-bit byte is denoted by b8 and the least significant by bl.

kic elements, e.g. specific fields, are given with a capital initial letter.

iy be used to

tant bit to the

6 Acronyms

AEWP After Early Warning Point
AFN  Absolute Frame Number
BAT  Block Access Table
DF-ID Data Format Identifier
ECC  Error Correcting Code
EOD  End of Data

EWP  Early Warning Point

GIT Group Information Table
LBOT Logical Beginning of Tape
LSB Least Significant Byte
LF-ID Logical Frame Identifier
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MRS  Media Recognition System
MSB  Most Significant Byte

MSRT Master Standard Reference Tape
PBOT Physical Beginning of Tape
PEOT Physical End of Tape

RAW  Read-After-Write

SNR  Signal-to-Noise Ratio

VEOT Virtual End of Tape

7 Environment and safety

7.1 T tirgenmvironmrent

Tests and meagurements made on the tape cartridge to check the requirements of this International Standard-shall be carried out
in the following ambient conditions of the air immediately surrounding the drive :

temperature :23°C+2°C
relative humid|ty :40 % to 60 %
conditioning pgriod before testing :24h

7.2 Operating environment

Cartridges usedl for data interchange shall be capable of operating under the following Conditions, as measured Within 10 mm of
the tape exit frpm the drum of the generating or receiving drive :

temperature :15°Cto55°C
relative humidity 210 % to 80 %
wet bulb tempgrature : 26 °C max.

There shall be po deposit of moisture on or in the cartridge.
The above conlitions include any temperature rise that may\octur while operating the drive.
Conditioning before operating:

If a cartridge Ras been exposed during storage and/or transportation to a condition outside the above values,|before use the
cartridge shall pe conditioned in the operating environment for a time at least equal to the period during which it has been out
of the operating environment, up to a maximum-of 24 h.

Note - Rapid variafions of temperature should be avoidéd.
7.3 Stgrage environment

For long-term ¢r archival storage of Cartridges the following conditions shall be observed:

temperature :5°Cto32°C
relative humidify :20 % to 60 %
wet bulb tempgrature :26 °C max.

The stray magrieticfield at any point on the tape shall not exceed 4 000 A/m There shall be na deposit of moistiire on or in the
cartridge.
7.4 Transportation

Recommended limits for the environment to which a cartridge may be subjected during transportation, and the precautions to
be taken to minimize the possibility of damage, are provided in annex K.

7.5 Safety
The cartridge and its components shall satisfy the requirements of IEC 950.
7.6 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
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8 Dimensional and mechanical characteristics of the case
8.1 General

The case of the cartridge shall comprise
— an upper half,
— alower half,

— aslider movably mounted on the lower half,
— alid pivotally mounted on the upper half.

In the drawings, using third angle projection, an embodiment of the cartridge is shown as an example.

Figurg 1 1S a perspective view of the cartridge seen from top.
Figure 2 is a perspective view of the cartridge seen from bottom.
Figurg 3 is a partial view of the rear side.
Figure 4 is a schematic view showing the Reference Planes X, Y and Z.
Figure 5 shows the front side.
Figure 6 shows the top side with the lid in closed position.
Figure 7 shows the left side.
Figure 8 shows the top side with the lid in open position.
Figure 9 shows the left side with the lid in open position.
Figure 10 shows the bottom side with the lid and the slider in closed position.
Figure 11 shows the bottom side with the lid and the slider ig“open position.
Figure 12 is a view from the top of the inside of the lower half with the upper half removed.
Figure 13 is a view of the bottom half with the lid andthesslider in open position.
Figure 14 is a view of the left side with the lid and thieyslider in open position.
Figute 15 is a top view of a hub.
Figure 16 is a side view of a hub with partial ctess-section.
Figude 17 is a partial cross-section through a<iub and both halves of the case showing the Interface with
the drive spindle.
Figure 18 shows at a larger scale the lid\n the open position.
Fiou:Es 19, 20 show at a larger scale the~functional relationship between the lid and the lockinlg mechanism
of the hubs.
Figuges 21, 22 show the label areag-on the top and the rear side.
FiguE 23 shows both corners-of the bottom side, for autoloaders
Figure 24 shows the slid¢r;bowdown, for autoloaders.
The dimensions pre referred to three orthogonal Reference Planes X, Y and Z (figure 4).
Plane X is perpgndicular to Plane Z and\passes through the centres of both the circular and elongated Datum Hgles, revealed
when the slider is opened (sece 8.8.4.and figure 11).
Plane Y is perpepdicular to Plane.X and Plane Z and passes through the centre of the circular Datum Hole.
Plane Z is the pljne on whieh(the slider moves (sce figure 7).
8.2 Overall dimensions (figures 6 and 7)
The overall dimgnsigns of the case with the lid in the closed position shall be

[, =73,0 mm % ,3 mm

[, =54,0mm + 0,3 mm

I3 =10,5 mm + 0,2 mm

Where the shell meets the lid on the top side of the cartridge, the angle of the chamfer shall be
0=45°+ 8° (see figure 21)

The edges formed by the rear side and the left and right sides shall be rounded off with a radius

ry=1,0 mm % 0,5 mm

The two edges of the lid shall be rounded off with a radius

r, = 0,5 mm max.
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8.3 Loading grip (figure 6)

The top side shall have a loading grip for loading and positioning the cartridge into the drive. The position and dimensions of

the loading grip shall be

[;=25,5mm + 0,3 mm
Is=11,0mm= 1,0 mm
lg=5,0mm + 0,2 mm

l7=23mm % 0,3 mm

The depth of thetoadinggrp-belowthesurfaceof-thetop-stdeshrt-be
4+ 0,2 mm

0,5 mm
- 0,0 mm

8.4 Ho¢lding areas (figure 6)

The two areaq shown shaded in figure 6 shall be the areas along which the cartridge shall bé.held down wher
drive. Their pgsitions and dimensions shall be

lg = 6,0 mm %|0,1 mm
lg=5,0 mm =|0,1 mm

8.5 Ngtches of the lid (figures 5 and 8)

The lid shall hlave two pairs of notches.

The first pair pf notches, the slider lock release notches, allows elements of the drive to release the locking m
slider. The po{itions and dimensions of these notches shall be

l;o = 0,4 mm thax.

Iy = 3,0 mm min.
lj=12mm#0,1 mm
;3 =49,8 mm|+ 0,2 mm

The second pdir of notches, the slider mo¥ement notches, allows elements of the drive to move the slider from t
open position {see also 8.8.1). The positions and dimensions of these notches shall be

{;; =3,0 mm min.
l;4=0,9 mm rpin.
l;5=7,5mm 0,1 mm

l16 = 36,00 mm + 0;15\mm

inserted in the

echanism of the

he closed to the

8.6 Lid dimensions (figures 6 to 8)

The lid is shown in the closed position in figures 6 and 7. Its dimensions shall be

l;7=12mm+0,] mm
lig=6,8 mm + 0,4 mm
ljg=1,1mm=+0,] mm
lp=2,0mm = 0,1 mm
ly; =6,4mm 0,2 mm
l»=1,5mm+0,] mm

r3 =6,8 mm * 0,4 mm
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The lid shall hav

e a chamfer of 45° by

,1 mm
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There shall be a dimensional relationship between the height [, shown in figure 7, which includes the slider and the upper half,

and the height /,5 of the lid. When a vertical force of 1 N is exerted on the upper half the following condition shall be met.

Ls <1y

0,2 mm

When no force is exerted

154 =10,9 mm m

In figure 8 the li¢

[)6=55,5mm *

8.7

the left and right
designs:

either a light
case through
it goes throu
greater than J

or, the light
windows ont

The positions ar
shall be

[, =7,65 mm =

I3y =18 mm x (]

l3,=7,0mm £ Q

[33=2,5mm min.

Dimension /5, s
measured relativ

8.8 Bott

Opti

Means for the of

X.

0,3 mm.

cal detection of the beginning and end of tape (figures 8, 9 and12)

tical detection of the beginning and end of tape shall be provided. These shdll consist of a pair o

source and a detector are provided in the drive on each side of the“cartridge, in which case the li
the upper windows, falls on a prism (see section A-A) mounted indide the case, which reflects thi

0% of that of a reference prism when measured as specifiéd in annex A,

f a light source within the drive passes through the tape from inside the cartridge and falls thro
the detectors placed on each side of the case.

d dimensions of these windows allow the castfidge to be used with drives implementing either

0,10 mm

,10 mm
+ 0,20 mm

- 0,00 mm

.1 mm
.1 mm

;2 mm

beeifies the position of the rear edge of the windows relative to Reference Plane X. Dimensio

| is shown in the open position. The distance from the front edge of the lid to the rear side shall be

sides of the case (see also figure 18). The design of these windows allows‘tHis detection for two d

bh the tape and falls on the detector through the lower window; the light transmittance of the p

" windows on
ifferent drive

bht enters the
b light so that
rism shall be

¢h the lower

system, they

I35 shall be

e to this rear edge.

om side

The bottom side is shown in figure 10 with the lid and the slider in the closed position and in figure 11 with both in the open

position.

The dimension /34 of the bottom half, /55 of the slider and /5 of the lid shall satisfy the following conditions

[34=73,0 mm %

L35 <134

Ly < Iy

0,3 mm
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8.8.1 Locking mechanism of the slider (figure 10)

The cartridge shall have a locking mechanism for the slider which locks it in the closed and open positions. The design of this
mechanism is not specified by this International Standard, except for the different forces acting on the slider, and for its detent.

The slider shall be spring-loaded by a spring holding it in the closed position when it is unlocked. The force required to operate
the slider shall not exceed 2 N.

The slider shall have two grooves with an opening at each end. The detent of the locking mechanism shall protrude through
these openings so as to hold the slider in both open and closed positions. The detent shown in cross-section C-C is only an
example of implementation.

The grooves are parallel to Reference Plane Z and aligned with the slider lock release notches of the lid. The positions and
dimensions of ghe-grooves-and-of-theopeningsforthedetentof-the-tockimg mectamismrwhem the stider s theclosed position

shall be

l7=12mm 40,1 mm
[33=49,8 mm [+ 0,2 mm

[3=10,0 mmp 0,1 mm

40,5 mm
lyp=2,0 mm
40 40,0 mm

l4; = 3,0 mm npin.

l4, = 1,5 mm njin.
l4;3=0,8 mm H0,] mm
4 0,5 mm
l44=0,8 mm 1o mm
A =45° min.
l45 =0,65 mm | 0,05 mm

The position apd dimensions of the openings for-the detent when the slider is held in the open position are det¢rmined by (59,
lyos 143 and Iy,

In the closed fosition of the slider, the.maximum force to be exerted on the detent in a direction perpendiculdr to Reference
Plane Z and ovkr a stroke of 0,65 mmshall be 0,5 N max.

In the open podition of the slider'the holding force shall be 0,3 N min.
8.8.2 Access holes.(figure 10)

The slider shall have two_circular access holes (see section B-B) which, in the open position of the slider, allow penetration of
the drive spind|es into the hubs. The diameters of these access holes shall be

d, = 10,0 mm % 0,2mm

d, = 12,0 mm max.

These access holes shall have a chamfer of depth 0,5 mm + 0,2 mm.

8.8.3 Recognition, sub-datums, and write-inhibit holes (figure 11)
The bottom half shall have a number of holes on an edge at its rear. This edge shall be defined by

lye =452 mm = 0,2 mm
l;7=49,2 mm = 0,2 mm

The centres of these holes lie on a line perpendicular to Reference Plane Y at a distance from Reference Plane X of

l43 =472 mm + 0,2 mm
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Recognition Holes (figures 10 and 11)
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There shall be four Recognition Holes numbered from 1 to 4 as shown in figure 10. Their positions and dimensions shall be

dy =25mm=

0,1 mm

l4g=1,0mm = 0,1 mm

0,3 mm

ls; =4,0mm + 0,1 mm

ls;=1,0mm = 0,1 mm

ls3 = 3,0 mm mi

All Recognition

One of the two
punched out. Th

Recognition Ho

Other combinati
annex H).

8.8.3.2

The position and

dy =25mm=+

5 =56,0 mm

When the Write

The Write-inhib
the two cross-se
shall withstand 4

The case may hd
such that the stg
moved by a forc

Regardless of W
following dimen

[s,=1,0mm +
8.8.3.3
These holes are

The hole seen b

n.

cross-sections F-F shows a Recognition Hole closed by means of a plug, the oth€r shows it
Ese plugs shall withstand an applied force of 0,5 N max. without being punched out.

es No. 1 and No. 3 shall be open. Recognition Holes No. 2 and No. 4 shall be-closed.

Write-inhibit Hole (figure 11)
dimensions of the Write-inhibit Hole shall be

0,1 mm
0,3 mm

inhibit Hole is open recording on the tape is inhibited, when it is closed recording is enabled.

it Hole shall have the cross-section shown incross-section F-F in figure 11 for Recognition Hole
ctions F-F shows the hole closed by meang>0f a plug, the other shows it with the hole punched ou
in applied force of 0,5 N max without being punched out.

ve a movable element allowing the 'Write-inhibit Hole to be opened and closed. If present, this eld
te of Write-inhibit Hole is visiblg-(see figure 3 as an example). Such an element shall be neith
e smaller than 0,5 N.

hether a plug or a movable element is used to select the open and closed states of the Write-inh
sions from cross-sectiQn°F-F shall define the closed and open states, respectively.

,1 mm
n.

Sub-datum holes (figure 11)

used to’position the cartridge in the drive. Their position and dimensions shall be as follows.

Holes shall have the cross-section shown in cross-section F-F in figure 11 for RecognitiorinHoele N

pns of the states of the Recognition Holes No. 1, No. 2, No. 3 and No. 4 ate(peserved for other apy

0. 1.

with the plug

lications (see

No. 1. One of
. These plugs

ment shall be
r broken nor

ibit Hole, the

ctowthe-Wrie-miibit Hote T figure T shattave an ctongaed formTamnd e Same Cross-Section

for the other hole.
s, =455 mm 0,2 mm
+ 0,1 mm
lss =3,5 mm
) -0,0 mm
+ 0,05 mm
) - 0,00 mm

The position and dimensions of the other Sub-datum hole shall be

+ 0,05 mm

ds =2,50 mm
. -0

10

,00 mm

E-E as shown
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dg = 1,0 mm min.

[57 = 5,5 mm =

0,1 mm

Isg =2,0 mm min.

l59 = 1,2 mm min.

The edge of bo

th Sub-datum Holes shall have a chamfer of

0,2 mm + 0,1 mm.

8.8.4

Datum holes (figure 11)

The lower hal
the other is cir

f has two Datum Holes also used to position the cartridge within the drive. One of them has an
cular. Cross-section D-D shown for the latter also applies to the former. Their positions and dime

lgo=51,0 mm|= 0,1 mm

- 0,05 mm
lg; = 2,80 mm

0,00 mm

- 0,1 mm
162 = 3,5 mm

0,0 mm

lgz = 3,0 mm rpin.

d; =2,80 mm

The upper edg

8.8.5

When the cart
and dimensiorn

- 0,05 mm

0,00 mm

c of both Datum Holes shall have a chamfer of 0,2 mm+ 0,1 mm.

Access room for tape guides (figure 11)

idge is inserted into the drive, tape guides in the'drive pull out the tape toward the heads of the d

s of the access room provided by the cartridge for these tape guides shall be (see also 8.8.7.5):

le4=3,1 mm :[:ax,
165 = 5,6 mm 1nin.
lgg = 11,0 mm|max.

0,7 mm
lg7=7,0 mm

0,0 mm

lgg = 6,7 mm tpin.
a=45°+1°
lgg = 47,9 mm|min,

- 0,00'mm
[70 = 3,30 mm

-0,15 mm
8.8.6 Holes for accessing the hubs (figure 11)

elongated form,
hsions shall be

rive. The shape

The lower half has two holes through which the spindles of the drive can access the hubs when the slider is in the open position.
The positions and dimensions of these holes shall be

dg =9,0mm =0, mm

l7; =29,00 mm + 0,15 mm

75, =10,5mm + 0,1 mm

l73=30,0 mm + 0,1 mm

11
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Internal structure of the lower half (figure 12)
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In figure 12 the different elements of the inside of the lower half are shown. There shall be a locking mechanism for the hubs to
prevent them from rotating when the lid is in the closed position. The design of this locking mechanism is not specified by this
International Standard, thus it is not shown in figure 12. Locking and unlocking of the hubs shall depend upon the position of
the lid as specified in 8.13.

8.8.7.1

The diameter of

Diameter of the wound tape

the tape wound on a hub shall be

dg = 36,5 mm max.

8.8.7.2

The magnetic su

8.8.7.3

The forward dird

8.8.7.4
The tape shall p

through the cent|

ry = 3,0 mm
over an angl
p=45°«1°

8.8.7.5

When the tape 1
distance of thesd

l74=1,4 mm mi
l75 = 6,4 mm mg
The design cent
l76=3,9 mm
The height of th
+

l77 = 8,0 mm
-0

their positior

their cross-sq

their cross-sg

I ape wind

rface of the tape shall face outwards.

Tape motion

ction of tape motion is from the left side of the cartridge to its right side (see figures kand 2).

Guide posts

hss around two guide posts in the cartridge, the axes of which are perpendicutar to Reference Pla
Fes of the Datum Holes. The positions and dimensions of these guide postshall be

s are determined by those of the centres of the Datum Holes,
ction shall be circular with a radius
+ (0,1 mm

e of 180° in clockwise sense starting at angle

ction over the other half of 180° is not specified by this International Standard.

Position of the tape in the case (Figure 12, view A)

uns from one guide post to the other it shall remain between two planes parallel to Reference
planes from Reference Plane Z shallbe

n.
X.

e for the position of thie-tape centreline is

e access room Specified in 8.8.5 for the tape guides shall be

,6 mm

O

he Z and pass

Plane Z. The

8.8.7.6

Tape path zone

When the cartridge is inserted into the drive, the tape is pulled outside the case by tape guides as mentioned above. It is then no
longer in contact with the guide posts. The tape path zone of the case is the zone in which the tape must be able to move freely.
This zone is defined by

l74=5,5mm % 0,1 mm

0,3 mm

lgo=8,0 mm = 0,2 mm

12
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8.8.8 Light path (figure 12)

As specified in 8.7 there is a lower window in the right and left sides of the case through which light having passed through the
tape can pass and fall onto a detector of the drive. In order to ensure that the corresponding light path is not obstructed by inner
elements of the case, its configuration in this zone shall be as follows.

The position and dimensions of the lower window are specified by /5, and I3, (see figure 9). The dimensions
lg; = 1,5 mm max.
lg> =5,0 mm min.

ensure that no elements of the case obstruct the light path.

8.8.9 Support Areas (figure 13)

When the carfridge is inserted into the drive and held in position by forces perpendicular to ReferencePlane|Z acting on the
Holding Areag (see 8.4), it shall be supported by three Support Areas A', B', C' on its bottom side, shown shaded in figure 13.
The position and dimensions of these areas shall be as follows.

— Areas A' and B' are not specified by this International Standard because they depend on pdris of the lowef half for which
this Interngtional Standard does not specify requirements.

— Area C' shjll be defined by
lg3=1,0mm £ 0,1 mm
lg4 =49,0 mm + 0,3 mm

8.8.10 Datum Areas (figure 13)

There shall b¢ two annular Datum Surfaces A and B and one circular such surface C. All three Datum Afeas shall lie in
Reference Plafie Z. Their position and dimensions shall be

— Datum Arda A shall be centred on the intersection of Referédce Planes X, Y and Z, its inner diameter shall jpe dq (see 8.8.4
and figure [ 1), its outer diameter shall be

dip=5,0mm=+0,1 mm

— Datum Arda B shall be centred on the interseetion of Reference Planes X and Z at a distance lgo (see 8.8.4 and figure 11)
from the c¢ntre of Datum Area A. Its innerdimensions shall be lg) and lg5, its outer diameter shall be d .

— Datum Arga C shall be centred on a point defined by
lgs = 42,0 Inm * 0,3 mm

lge=25,5 nm + 0,3 mm
Its diameter sHall be dio-

8.8.11 elationship between Support and Datum Areas and Reference Plane Z (figure 14)
Support Area A' shallbe coplanar with Datum Area A within 0,1 mm.

Support Area
Support Area C' shall be parallel to Reference Plane Z within 0,1 mm. It shall be at a distance

lg7 = 1,10 mm % 0,05 mm

from Reference Plane Z.

8.9 Hubs (figures 15 and 16)
The dimensions of the hubs shall be

+ 0,08 mm
- 0,00 mm

+ 0,0 mm

13
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.1 mm

+ 0,05 mm

+ 0,1 mm

lgg=2,5 mm
-0

,0 mm

+ 0,20 mm

lgg =2,60 mm
-0

The two cylindr

The torque nece

8.10

The method of 4
they will not bed

8.11 Inte

The interface bd
relationships:

< (ds

1,0 mm

loy -1y =
Note - It is expected

8.12 Ope
When the lid is

rs=9,6 mm =0
The centre of ro

Attagchment of leader and trailer tapes

1,3 fnm max.

©ISO/IEC

00 mm

cal surfaces with diameters | and d,5 shall be co-axial within 0,05 mm.

sary to rotate the hub with a partially or fully wound tape shall be 0,000 2 N-m max.

ttachment of the leader and trailer tapes to the hubs shall be such that whemsubjected to a forcq
ome detached from the hubs.

rface between the hubs and the drive spindles (figure 17)

tween the hubs and the spindles, shown in figure 17 in cross-section, is specified in terms of

-diy) £ 12mm

that the top of the drive spindle will not penetrate within the hubbeyond a distance 13 = 7,65 mm max. above Reference

ning of the lid (figure 18)
pened its lower front edge moves along amarc of a circle with radius

2 mm
ation is defined by ;7 and [,,. The-end position of the lid, i.e. when it is fully open, is defined by
0,2 mm

,1 mm

lys = 6,3 mm £ (,2 mm

The force F reqiired to opedthe lid shall not exceed 1,2 N. It shall be applied at a distance

lgs=5,0mm + (,1 mm

measured parall¢l to-Reference Plane Z from the centre of rotation of radius rs (see also annex J).

of 5 N max.

the following

Plane Z.

8.13

Release of the hub locking mechanism (figures 19 and 20)

As mentioned in 8.8.7 the design of the locking mechanism for the hubs is not specified by this International Standard, except
that it shall be connected to the lid so that the hubs are locked or unlocked as a function of the angular position of the lid.

When the lid rotates from the closed to the open position (clockwise as seen in figures 19 and 20) the hubs shall remain locked
as long as the lid has not reached the position defined by:

lgg =7,0 mm

ly7=7,5mm % 0,2 mm

as shown in figu
The hubs shall b

lgg = 10,3 mm

14

re 19.

e completely released as soon as the lid has reached the position defined by:
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199 = 6,6 mm x

0,2 mm

as shown in figure 20.

8.14 Label areas (figures 21 and 22)

On the top and rear sides of the case there shall be an area on which adhesive labels can be placed. Separate labels shall be used

on the top and

rear sides of the case. The dimensions of these areas shall be

l100 = 5,2 mm min.

l1o1 = 39,4 mm max.

1102 = 8,8 mm max:

r¢  =0,5 mm|min.

8.15 Rdquirement for autoloaders (figures 23 and 24)

ISO/TIEC 15521:1998(E)

To allow use (with autoloaders, the channel from the Z Datum to the lg; dimension shall beclear. Within this channel, the

dimensions ofthe corners and edges shown in figure 23 shall be

lg7 = 1,10 mm|+ 0,05 mm

r; = 0,3 mm mpax. or 0,3 mm max. chamfer

6= 6° max.

On the sides of the cartridge, the height of the handling area above the sliderrecess as shown in figure 23 shall b

l103 = 5,4 mm

On the bottom

l104 = 0,6 mm

+ 0,5 mm

of the cartridge, the slider bowdown as shown infigure 24 shall be

max.

15
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Figure 7 - Left side, lid closed
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Figure 8 - Topyside, Lid

Prism

Section A-A

T by
s : 4
30 e

I

Figure 9 - Left side, Lid open
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Figure 12 - Inside view of the lower half
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Figure 16 - Side view of a hub
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Figure 17 - Interface with the drive spindle
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Figure 18 - Lid in complétely open position

Figure 19 - Extreme position of the Figure 20 - Minimum position of
lid for which the hubs the lid for which the
are still locked hubs are completely
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Figure 21 - Top side, label area
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Figure 22 - Rear side, label area
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Figure 24 - Front side, slider bowdown
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9 Mechanical, physical and dimensional characteristics of the tape
9.1 Materials

The recordable area of the tape shall consist of an aromatic polyamide base material (or equivalent) coated on one side with a
strong yet flexible layer of ferromagnetic material. The back surface may be coated.

There shall be a leader tape between the take-up hub and PBOT. There shall be a trailer tape between PEOT and the supply
hub. The leader and trailer tapes shall consist of a translucent length of the same or equivalent base material without the
ferromagnetic coating and the back coating.

The leader and trailer tapes shall each be attached to the magnetic tape by means of a length of splicing tape which extends
over each such joint. The splicing tape shall consist of polyethylene terephthalate (or equivalent), coated on one side with an
acrylic (or efjuivalent) adhesive material.

9.2 Tape length
9.2.1 Length of magnetic tape
The length df tape between PBOT and PEOT shall be in the range 10 m to 125 m.

9.2.2 Length of leader and trailer tapes

The length pf the leader and trailer tapes shall be 60 mm £ 5 mm. The joints between the leader and trajler tapes and the
magnetic tape shall be perpendicular to the Tape Reference Edge within 10°.

9.2.3 Length of splicing tapes

The splicing tapes shall extend for a distance of not less than 6,0 mm and(nhot more than 7,0 mm over the|leader and trailer
tapes. Their extents over the magnetic tape shall be not less than 4,0 mm‘and not more than 10,0 mm.

9.3 Tape width

9.3.1 Width of magnetic tape
The width of the magnetic tape shall be
3,800 mm # 0,005 mm

The width shall be measured across the tape from edge to edge when the tape is under a tension of 0,10 N + 0,01 N and is
lying flat befween glass slides.

9.3.2 Width of leader and trailen tapes
The width of the leader and trailer tapes shall-be

+ 000 mm
3,81 mm
-0,02 mm

The width shall be measured aeross the tape from edge to edge when the tape is under a tension of 0,10 N £ 0[01 N and is lying
flat between|glass slides,

9.3.3 Width(and position of splicing tape

The width of thessplicing tape and its position across the width of the leader, trailer and magnetic tapes shall be such that the
bottom edge] of the splicing tape shall be no more than O 60 mm from the bottom edges of lhe other tapes ar|d the top edge of
the splicing tape be no m han 0.60 : sitop-edges—Neither edgeofthe-splicingtape-shall-éxtend beyond the
edges of the leader, trailer and magnetic tapes.

9.3.4 Edge weave

The deviation of the Tape Reference Edge from the calculated edge position over a sample length of 50 mm shall be not more
than 3,5 um.

Procedure

1) Place a 450 mm sample under a tension of 0,050 N + 0,005 N.

2) Using a calibrated edge position sensor (see figure 25), with an accuracy of £ 0,5 um or better, take measurements at 0,25
mm intervals along 250 mm of the Tape Reference Edge of the sample.

3) Using the edge position data for the first length of 50 mm, calculate the length’s edge position using linear regression
analysis (see figure 26)
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4) Determine the maximum deviation of the edge measurements within that length from the calculated edge position (see figure
26).

5) Move the start position for the calculation of the next 50 mm length by an interval of 0,25 mm.

6) Repeat steps 3), 4) and 5) for successive 50 mm lengths along 250 mm of the Tape Reference Edge.

7) The edge weave is the average of the 801 values from step 4).

Edge Position Sensor

Tape

/

Flanged Guide

\

~—=% 250mm T~

0,050 N 0,05 N

Figure 25 - Measurement of edge weave

Tape/Reference Edge

N
S~ AN +

Maximum ~_ 7~ ~ SO/ i\
Deviation = N

Calculated
Edge
Position

50mm

Figure 26 - Edge weave
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94 Discontinuities
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Between PBOT and PEOT there shall be no discontinuities in the magnetic tape such as those produced by tape splicing or

JORA

per forations.

9.5 Tape thickness
9.5.1 Thickness of magnetic tape
The thickness of the magnetic tape at any point shall be
+ 0,0 um
£ QO rres
0,7 lim
-0,8 um
9.5.2 Thickness of leader and trailer tape
The thickness of the leader and trailer tapes at any point shall be between 11 pm and 17 um
9.5.3 Thickness of splicing tape
The thicknegs of the splicing tape at any point shall be 27 um max.
9.6 Longitudinal curvature
The radius df curvature of the edge of the tape shall not be less than 33 m.
Procedure:
Allow a 1 n} length of tape to unroll and assume its natural curvature on a flat. smooth surface. Measure the
m chord. The deviation shall not be greater than 3,8 mm. This deviation{corresponds to the minimum radius

m if measur

9.7 (
The departu

Procedure:

Cuta 1,0m
are freely e
Stand the te
cylinder sta
determining

9.8 (

The force re

bd over an arc of a circle.

Cupping

e across the width of tape from a flat surface shall not exceed 0,5 mm.

Coating adhesion

Procedure (see figure 27):

Take a test 4

metal plate,
metal plate 4
254 mm per

0,1 m length of tape. Condition it for a minimum of 3 h in the test environment by hanging it so
posed to the test environment. From the“centre portion of the conditioned tape cut a test piece
t piece on its end in a cylinder whicliis at least 25 mm high with an inside diameter of 4,1 mm =
nding on an optical comparatormedsure the cupping by aligning the edges of the test piece
the distance from the aligned.edges to the corresponding surface of the test piece at its centre.

uired to peel any partof'the coating from the tape base material shall not be less than 0,05 N.

iece of the tape-approximately 380 mm long and scribe a line through the recording coating acro
tape 125 mip from opesénd. Using a double-sided pressure sensitive tape, attach the full width of the test
with thevtecording surface facing the plate, as shown in the figure below. Fold the test piece ov4
nd thie free end of the test piece to the jaws of a universal testing machine and set the speed of thd
mind,,Note the force at which any part of the coating first separates from the base material. If thi

leviation from a 1
of curvature of 33

that both surfaces
of 25 mm length.
0,2 mm. With the
to the reticle and

bs the width of the
biece to a smooth
r 180°, attach the
jaw separation to
5 is less than 0,05

N, the tape

L fosrlal oL + PREER & SIS - . 1 £ 1 1 11 L ] L .
MAS—Tacu— e ICST—IT_tIC (TS PICTT PTCIS awdy ITONT e JoUUIT-SIUTU pPIessure scIrsIitIve tape before the force

exceeds 0,05 N, an alternative type of double-sided pressure sensitive tape shall be used. If the back surface of the tape is
coated, repeat the procedure for the back coating
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ECMA

o

9.9 L4
There shall be

Procedure:

Attach one en
Wind the tape
Store the wou
Store for a fur
Apply a force
9.10 T¢

Measurementy
length of the
elongation for|

9.10.1
The breaking

The breaking
The breaking
Procedure:

Load the test

Recording surface Scribed line

I

B
7

©ISO/IEC

AN

N

Pressure-sensiti

¢ 125 mm———»

93-120-A

Figure 27 - Measurement of coating adhesion

yer-to-layer adhesion

no tendency for the test piece to stick or for the coating to peel.

1 of a test piece of magnetic tape of length 1 m to the surface of a glass tube of diameter 36 mm.
on to the tube at a tension of 1,1 N.

nd test piece in a temperature of 45 °C + 3 °C and a‘refative humidity of 80 % for 4 h.

her 24 h in the Testing Environment.

of 0,1 N to the free end of the test piece and-allow it to unwind slowly.

nsile strength

shall be made in accordance with ISO 527 The length of the magnetic tape test piece shall b
leader tape test piece shall be S0 mm. The length of the trailer tape test piece shall be 50
all tensile tests shall be 100(mm/min - ISO 527, Rate D.

Breaking strength
trength of the magrietic tape shall be 6,0 N min.

trengths of the leader and trailer tapes shall each be 5,0 N min.

trength of-the splice shall be 5,0 N min.

iece until the breaking point is reached. The force required to reach that point is the breaking stre

/ |
_

¢ tape

t 200 mm. The
m. The rate of

ngth.

9.10.2

Yield strength

The yield strength is the force required to produce a 3 % elongation of the tape.

The yield strength shall be 4,5 N min.

9.11

The residual e

Procedure:

Residual elongation

longation, expressed as a percentage of the original length, shall be less than 0,03 %.

Measure the original length of a test piece of approximately 1 m with an applied tensile force of less than 0,05 N.

For 3 minutes,

apply an additional force of 0,8 N.

Remove the additional force and measure the length of the test piece after a further 3 min.
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Flexural rigidity

The flexural rigidity of the tape in the longitudinal direction shall be between 0,000 7 N-mm? and 0,001 4 N-mm?2.

For the base material, the Young's modulus in the transverse direction shall be greater than or equal to the value in the

longitudinal

Procedure:

direction.

Clamp a 180 mm test piece in a universal testing machine, allowing a 100 mm separation between the machine jaws. Set the
jaw separation speed at 5 mm per minute. Plot force against distance. Calculate the flexural rigidity using the slope of the curve

between 0,5 N and 1,5 N. The calculation is:
OF | WT WT~
R M I =
OL/|L 12
Flexural Rigidity = EI
where:
OF chgnge in force in newtons
T mefasured thickness in millimetres
w mepsured width in millimetres
OL/L  chgnge in sample length between the jaws divided by the original length-between the jaws
E Young's modulus in newtons per square millimetre
9.13 Electrical resistance of coated surfaces
The electricpl resistance of the recording surface of the magnetic tape, measured on any square area of tape,
ranges
105 Q to 5 § 108 Q for non-back coated tape
10°Q 10 5 § 10'2 Q for back-coated tape
The electricl resistance of the back-coating, if present; measured on any square area of tape, shall be less tha
9x 108 Q.
Procedure (see figure 28):
Condition 4 test piece of tape in the(Test Environment for 24 h. Position the test piece over two 24
semicircularf electrodes having a radius r = 10 mm and a finish of at least N4 (see ISO 1302), so that the reco
contact with| each electrode. The electrodes shall be placed parallel to the ground and parallel to each other 4
= 3,81 mm hetween their centre$, Apply a force F of 0,25 N to each end of the test piece. Apply a d.c. voltagg
across the electrodes and measure the resulting current flow. From this value determine the electrical resistand
Repeat for aftotal of five'positions along the test piece and average the five resistance readings.
For back-cogted tape.repeat the procedure with the back-coating in contact with the electrodes.

hall be within the

carat gold-plated
rding surface is in
nd at a distance d
of 00OV 10V
.
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}

ECMA-93-0122-A
Figure 28 - Measurement of electrical resistance

g the test piece ensure that no conducting paths exist between the electrodes except that thro

Note - Particular

9.14
The light tran

The light tran

The method fdr measuring light transmittance is’given in annex B.

Media Recognition System (MRS)

9.15

A pattern of
shall extend a
the pattern of

The boundarid

opaque stripe
the effects of 4

Light transmittance of the tape

ttention should be given to keeping surfaces clean.

ittance of the magnetic tape shall be less than, or equal to, 5 %.

ittance of the leader and trailer tapes'shall be greater than, or equal to, 60 %.

ternating clear and opaque stripes shall exist along the entire length of the splicing tape at PB
ross the entire width-of the splicing tape (see figure 29). The splicing tape at PEOT may be clg
\ternating stripes.

s between adjacent stripes shall be perpendicular to the Tape Reference Edge to within 10°. Thg

and of each’/clear stripe, measured parallel to the Tape Reference Edge, shall be 1,50 mm * 0,2(
ny déviation from parallelism between such boundaries.

gh the coating

DT. Each stripe
ar or consist of

length of each

mm, including

It is not requi

red that either end of the splicing tape coincide with any particular point along the length of e

ther an opaque

stripe or a clear stripe. It is not required that the joint between leader and magnetic tape coincide with any particular point along

the length of e

ither an opaque stripe or a clear stripe.

The light transmittance through the combination of the opaque stripes and the leader tape shall be less than, or equal to, 5 %.
The light transmittance through the combination of the clear stripes and the leader tape shall not be less than 60 %.

The method for measuring light transmittance is given in annex B.
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10

When perfo
calibrated to

The followin

Magnetic tape

Splicing tape

Magnetic recording characteristics

The magneti

tape{condition

head/tape interface

diameter of scanfier

rotafional-speed of scanner

tape|speed

1.50 mm + 0.20 mm

> recording characteristics shall be defined by the testing fequirements given below.

ming these tests, the output or resultant signal shall be measured on a read-while-write pas
the Master Standard Reference Tape and the tapéainder test, on the same equipment.

2 conditions shall apply to the testing of all thagnetic recording characteristics, unless otherwise s

ISO/IEC 15521:1998(E)

Opaque stripe

1.50 mm + 0.20 mm Clear stripe

Leader tape

90° + 10° \

+ 0.0 mm + 1.0 mm

10.0 mm_6.Omm 6.0 mm

>< >

Figure 29 - Splicing tape at PBOT

Tape Referenc¢ Edge

for both a tape

fated.

: A.C. erased to a level of less than 0,1 % of the Average Signal Amplitude at

2 999,9 ftpmm

:sét up and conditioned to nullify the effects of differences
flexural rigidity between tapes which meet the requirements of
Standard and those of other International Standard(s), ¢.g. ISO/IE
and ISO/IEC 13923 for DDS-2. This may be achieved, for examp|
a sufficient time with media that meets the requirements of
International Standard.

+ 0,01 mm
130,00 mm
- 0,00 mm

:2000,0 rpm + 0,2 rpm

in thickness and
this International
" 12247 for DDS
e, by running for
clause 9 of this

: 8,15 mm/s + 0,03 mm/s

tape tension

test tracks

write gap length
read gap length
recording current
recording waveform

read track width

10,07 N £ 0,02 N, measured at the input to the scanner

: positive azimuth; the gaps in the heads shall make an angle of
20° 00* + 12’ with the axis of the scanner

10,25 pm £ 0,03 um

20,20 um £ 0,05 pm

: Test Recording Current

: square wave

:in the range of 5 um to 15 um
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write track width

read head height setting

read output level

10.1
The Optimum

: equal to, or greater than, the read track width but 24 um max.

boundaries of the written track

: taken at the appropriate fundamental frequency only

Optimum Recording Field

Recording Field shall be between 89 % and 112 % of the Reference Recording Field.

©ISO/IEC

: during a read-while-write pass, all of the read head track shall be within the

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

Reference Tape-

10.2 Si

The Average
the Master Sta

The Average
the Master Stg

Traceability t
supplied with

10.3 Rq

The ratio of t
density of 1 4

Traceability t
Secondary Stg

10.4 0]

Overwrite is
density to the

Traceability t
each Seconda

Procedure

pnal Amplitude

bignal Amplitude at the physical recording density of 4 499,8 ftpmm shall be between 89 %, and 1
ndard Reference Tape.

Bignal Amplitude at the physical recording density of 1 499,9 ftpmm shall be betwecn’ 89 % and 1
ndard Reference Tape.

the Average Signal Amplitudes of the Master Standard Reference Tapelis provided by the ca
each Secondary Standard Reference Tape.
esolution

e Average Signal Amplitude at the physical recording density of' ¢4 499,8 ftpmm to that at the ph
D9,9 ftpmm shall be between 84 % and 119 % of the same rafio for the Master Standard Reference

the resolution for the Master Standard Reference Tapedis provided by the calibration factors suj
ndard Reference Tape.
yerwrite

he ratio of the Average Signal Amplitude of the'residual of a low density recording after overwr
Average Signal Amplitude of the original lew*density recording.

the overwrite ratios for the Master Standard Reference Tape is provided by the calibration facto
y Standard Reference Tape.

First, a.c. erase the tape. Record at the\physical density of 1 499,9 ftpmm and measure the Average Sig

Overwrite at
4999 ftpmm

Requirement|

The ratio

he physical recording density of 5 999,7 ftpmm and measure the Average Signal Amplitude o
ignal. Repeat for the-Secondary Standard Reference Tape.

Residual Average Signal Amplitude at 1499,9 ftpmm after overwriting

Average Signal Amplitude of the original recording at 1499,9 ftpmm

12 % of that for

12 % of that for

ibration factors

ysical recording
Tape.

plied with each

ting at a higher

rs supplied with

nal Amplitude.
f the residual 1

10 07

1 £l P £, +L AL Y Qo < b R o N ha
a1 1 CUTTIC SanTe TatrU TOT e IvIasSte N o tanmual U RCTCTUIIe U T apes

shall be less tl

10.5

Ease of erasure

When a tape has been recorded at 1 499,9 ftpmm with the Test Recording Current and then passed through a longitudinal
steady erasing field of 290 000 A/m, any remaining signal shall not exceed 3 % of the Standard Reference Amplitude for that
density. The erasing field shall be reasonably uniform, for example, the field in the middle of a solenoid. This measurement
shall be made with a band pass filter passing at least the first three harmonics.

10.6
10.6.1

A missing pulse is a loss of read signal amplitude. A missing pulse exists when the base-to-peak read signal is 50 %, or less, of
half the Average Signal Amplitude for the recording density of 2 999,9 ftpmm on the same tape.

Tape quality

Missing pulses
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10.6.2 Missing pulse zone

A missing pulse zone shall commence with a missing pulse and end when 5 consecutive flux transitions, which are not missing
pulses, have been detected or when a length of 0,277 mm of track has been measured. If a missing pulse continues for a
distance exceeding 0,277 mm, a further missing pulse zone shall result.

A missing pulse zone does not continue from one track to the next.

The missing pulse zone rate shall be less than one in 1,4 x 10° flux transitions and applies to both positive and negative azimuth
tracks.

10.7 Signal-to-Noise Ratio (SNR) characteristic

The Signal-'to-Noise Ratio is the average rms read signal amplitude divided by the average integrated rmsejse amplitude, and
expressed i decibels.
Average rms read signal amplitude

SNR =20 log - - -
Average integrated rms noise amplitude

Requiremepnt

The SNR f¢r the tape under test (SNRtaPe) shall be better than -2 dB relative to the SNR for the Master Sfandard Reference
Tape (SNRylysrt) When measured according to the procedure defined in annex C.

Traceability| to the SNRy g is provided by the calibration factor supplied with-each Secondary Standard Refference Tape.
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11
11.1

Format

General

©ISO/IEC

The smallest collection of data supported by the format is a record. A record is the smallest distinct set of data bytes supplied,
e.g. from a host, for processing and recording by a tape drive system, and the smallest distinct set of data to be read from tape,
reprocessed and made available, e.g. to a host, by a tape drive system. Two types of record are supported, namely Processed
Records and Unprocessed Records.

A recorded tape shall contain Unprocessed Records or Processed Records or both. It may also contain Separator Marks.

Processed Re
Separator Mar|

Entities, Unp
group's conte
Reed-Solomo

’

t=}
s may be used by the host to indicate the logical separation(s) of the data within a structuring.schi

cessed Records and Separator Marks are collected into groups. An index within each “group
ts. A series of transformations, namely randomizing, interleaving, blocking, the generation and i
error correcting codes, and the translation of bytes to Channel Bits, is applied to gdch group pri

rd, as Entities.
eme.

describes that

nclusion of two

or to recording.

A third Reed-$olomon error correcting code may be applied to the group; in this case, the resdlting bytes are ransformed and

recorded in a

Each group is
information ar
the track(s) ar
Zone.

In the followiy
correcting cod
described. Ho
layout will als|

11.2 Bz

The data to be
number alloca|
384 296.

The structure
tape system (s

Data and Seps
starting with H

Note - In this Intd
those which defin

recommended thgt Separator 1 be equated’to file mark and Separator 2 be equated to set mark.

ame that follows the group on the tape.

recorded on a set of tracks. The part of each track in which the user‘data, Separator Marks
e recorded is called the Main Data Zone of the track. Information aboutithé contents of the group|
d the contents of the track(s) is recorded in the headers of the fragments which are included in

¢ description all operations on the data received from the hast computer, including the use of err
es, but excluding processing, are described. Then the metliod of recording on the tape and the tap|
wever, because of the inherent characteristics of this format, where required, advance referer
b be made in the course of the description of the opgrations on the data.

sic Groups

recorded shall be grouped in Basic Groups of'384 296 bytes. Each Basic Group shall be identifi
ted consecutively starting with zero. In ea¢h*Basic Group the bytes are identified by a running n

bf Basic Group No. 0 is not specified’by this International Standard. The data for this group is g
e annex M). It is recorded as theVendor Group (see 16.5.1).

rator Marks received from the host computer shall be grouped in the Basic Groups following Ba
asic Group No. 1. These Basic Groups shall be structured as follows.

rnational Standard, ther¢ arg'two types of Separator Marks which are referred to as Separator | and Separator 2. Some
e an interface between ajtape drive and a host computer, use the terms "file mark" and "set mark” to denote Separator

and associated
the location of
the Main Data

r detecting and
e layout itself is
ces to the tape

ed by a running
imber from 1 to
enerated by the

ic Group No. 0

ther standards, e.g.
Marks. It is strongly

Byte No:

36

384 296 bytes

Figure 30 - Structure of a Basic Group

384 262
1,2, 3, .. T, 384261 384 296
Entities and/or Block Group
[Unprocessed Access Information
Records Table Table
35 bytes
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Data, which comprises entities and/or Unprocessed Records, shall progress into the Basic Group from left to right (see figure
30). At the same time a part of the Basic Group, called the Block Access Table (BAT), shall progress from right to left. The
Group Information Table (GIT) shall occupy the last 35 bytes of the Basic Group.

11.2.1
11.2.1.1

Entity
Content

An Entity shall comprise an Entity header and a Processed Record Sequence. The Entity header shall be 8 bytes in length and
shall precede the Processed Record Sequence.

All Processed Records in an Entity shall be the result of applying the same processing algorithm to Unprocessed Records of

equal length
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11.2.1.3
Byte No. 1 |
Sequence. W

y span Basic Groups, provided that all of the Entity header and the first 8 bits of the Processéd
e same Basic Group.

vhere an Entity spans Basic Groups, the parts thereof, within each Basic Group, are known as
is either a start part, a middle part or a last part of the whole Entity - see 11.2.3.142;,1.2.3.1.3,

ntity, there shall be at most one Processed Record in the total set of partial Entiti€s)which are the]
part of that Entity, i.e. there may be a part or all of one Processed Record in-that set.

ed Record Sequence within an Entity may also include Processed Reodrds other than those ¢
In such a case, all of the Processed Records which do not contain data for interchange shall be lo
ccord which does contain data for interchange. When reading suchCan Entity, the receiving systd
sed Records which do not contain data for interchange. The némber of such Processed Recor

condition may arise, for example, as a result of an overwrite’ operation starting within a pr
ecord Sequence.

Access Points

all contain zero or one Access Point. If present, it¢shall be located at the start of the first Proces

Point shall be relevant to processed data in that*Entity; it may also be relevant to processed d

e an Access Point in any entire Entity orstart part partial Entity. If there is one, or more, entire
shall be an Access Point in the first entire Entity. If there are no entire entities in a Basic Group,
ntity in that Basic Group, the start part partial Entity shall contain an Access Point.

e an Access Point at the start'ef the first Processed Record of the first Entity following

or Mark,

cessed Record

of algorithm,

including also"Processed Records other than those containing data for interchange.
Entity)header

5 thecfirst byte in the header, and Byte No. 8 is the last byte in the header, i.e. is adjacent to the

Record Sequence

partial Entities. A
11.2.3.1.4. Within
middle part(s) (if

ntaining data for
tated after the last
m shall skip over
s need not be an
eviously-recorded

ksed Record in the

presence of an Access Point shall be indicated by>a non-0 value of Byte No. 3 of the Entity header (see 11.2.1.3).

ata in subsequent

entities in a Basic
but there is a start

Processed Record
hll be the highest-

numbered bl

(ithin,a byte, bit 1 shall be the lowest-numbered bit and shall be the least significant, and bit 8 sh

Byte No. 1 bits 1 to 4 shall specify, in binary notation, the length of the Entity header in bytes, viz.
eight.
bits 5 to 8 shall be set to ZERO.

Byte No. 2 all bits shall be set to ZERO.

Byte No. 3 shall specify in binary notation:

specifying the identifier of the registered algorithm according to

either the value 0, indicating that there is no Access Point within the Entity, or

any other value, indicating that there is an Access Point within the Entity, and

ISO/IEC 11576.

This format supports only those registered algorithms which have an identifier in the
range 2 to 254. The value 255 in this byte indicates that the algorithm used is not

registered.
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Bytes No. 4 to 6 shall specify in binary notation the length in bytes of the Unprocessed Record which was
transformed by processing into the first Processed Record of the Entity (see 11.2.1.1, 2nd
paragraph). This length shall not equal 0. Byte No. 4 shall be the most significant, Byte
No. 6 shall be the least significant.

Bytes No. 7and 8  shall specify in binary notation the number of Processed Records in the Entity which
contain data for interchange. This number shall not equal 0. Byte No. 7 shall be more
significant than Byte No. 8.

11.2.2 Group Information Table
The Group Information Table shall have the following layont

Table 1 - Group Information Table

Byte Length in Name of the field
positions bytes

384 296
to 3 Group Number of the previous Separator 2
384 294
384 293
to 3 Count of Separator 2s
384 291
384 290
to 3 Group Number of thé\previous Separator 1
384 288
384 287
to 3 Count of Separator Is
384 285
384 284

to 3 Greup Number of the previous record
384 282
384 281

to 3 Count of records in the current Basic Group
384 279
384 278

and 3 Separator 2 count
384 276

384 275

to 4 Separator 1 count
384272

384 271
to 4 Record count
384 268
384 267
O 3 BTock Access Table count
384 265
384 264
to 3 Group Number
384 262

Within each field of table 1 the most-significant byte shall be in the lowest-numbered byte position and the least-significant
byte shall be in the highest-numbered byte position.

11.2.2.1 Group number of the previous Separator 2 field

This field shall be a 3-byte field. It shall specify in binary notation the running number of the previous Basic Group which
contains the last written Separator 2. If no such Basic Group exists, this field shall be set to all ZEROs.
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11.2.2.2 Count of Separator 2s field

This field shall be a 3-byte field. It shall specify in binary notation the number of Separator 2s written in the current Basic
Group.

11.2.2.3 Group number of the previous Separator 1 field

This field shall be a 3-byte field. It shall specify in binary notation the running number of the previous Basic Group which
contains the last written Separator 1. If no such Basic Group exists, this field shall be set to all ZEROs.

11.2.2.4 Count of Separator 1s field

This field shall be a 3-byte field. It shall specify in binary notation the number of Separator 1s written in the current Basic

Group.

11.2.2.5 Group number of the previous record field

This field sHall be a 3-byte field. It shall specify in binary notation the running number of the highest-numbetled previous Basic
Group in which a Separator Mark, an Access Point or the beginning of an Unprocessed Reedrd occurred| If no such Basic
Group existg, this field shall be set to all ZEROs.

11.2.2.6 Count of records in the current Basic Group field
This field shall be a 3-byte field. It shall specify in binary notation the sum of the followirg:

— the number of Separator Mark entries in the BAT (see 11.2.3) of the current Basi¢ Group

— the num:[er of Total Count of Unprocessed Record entries in the BAT of the current Basic Group

— the number of entire Unprocessed Record entries in the BAT of the-cufrent Basic Group

= the sum pf the numbers in Bytes No. 7 and No. 8 of the Entity headers of all entities for which there is an pntire Entity entry
in the BAT of the current Basic Group,

— the valu¢ which is | less than the number in Bytes No. Z<%@nd No. 8 of the Entity header of the Entity for which there is a
start part| of Entity entry in the BAT of the current Basic-Group, if such an entry exists,

— the number of Total Count of Entity entries in the. BAT of the current Basic Group.

11.2.2.7 Separator 2 count field

This field shall be a 3-byte field. It shall Specify in binary notation the number of Separator 2s written| since the LBOT
including thgse in the current Basic Group.

11.2.2.8 Separator 1 count'field

This field shall be a 4-byte field.\Jt shall specify in binary notation the number of Separator Is written|since the LBOT
including thgse in the current Basi¢ Group.

11.2.2.9 Record €¢ount field

This field shiall be a 4-byte field. It shall specify in binary notation the sum of the numbers in the Count of rec¢rds in the current
Basic Group fields ofithe GITs of all Basic Groups since LBOT, up to and including the current Basic Group.

11.2.2.10 Block Access Table count field
This field shial-be-a3-bytefieldJtshal speetfy-in-binarynotationthe-numberofentricsinthe BtockAccessTable.
11.2.2.11 Group Number field

This field shall be a 3-byte field. It shall specify in binary notation the running number of the current Basic Group.

11.2.3 Block Access Table (BAT)

The BAT shall contain one or more entries for each Entity, Unprocessed Record and Separator Mark of the Basic Group.
Entities and Unprocessed Records not entirely contained in the Basic Group shall also be identified by one or more entries. The
first entry shall be written immediately before the Group Information Table, in byte positions 384 258 to 384 261. Each entry
shall be a 4-byte field, structured as shown in figure 31. The Ist byte shall be in the lowest-numbered byte position and the 4th
byte shall be in the highest-numbered byte position.
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Entry of the Block Access Table

Flag Byte Count
Ist byte 2nd byte 3rd byte 4th byte
b8 b7 b6 b5 b4 b3 b2 bl (MSB) (LSB)
Figure 31 - Block Access Table
Depending onf|the setting of the Flag Byte, the 3-byte Count field shall express in binary notation a number ngt.dreater than 224,

1 as specified
11.2.3.1
11.2.3.1.1

This entry relg
specify the nu

11.2.3.1.2

This entry rels
Group. The cg

11.2.3.1.3

This entry rels
Group. The cd

11.2.3.1.4

This entry rel
Group. The ¢
shall be imme

11.2.3.1.5

This entry rel
specify the tot

11.2.3.1.6

This entry rel
count field sh{

11.2.3.1.7

This entry rel
subsequent B:
Basic Group.

11.2.3.1.8

Block Access Table entries, setting of the Flag Bytes
0111X011 : Entire Entity

tes to an Entity and shall specify that the Entity starts and ends in the current Basi¢ Group. The
mber of bytes in the Entity.

0101X010 :

tes to an Entity and shall specify that the Entity starts in the current Basic Group and ends in a sybsequent Basic

Start part of Entity

0101X000 : Middle part of Entity

tes to an Entity and shall specify that the Entity starts in alprevious Basic Group and ends in a s

0111X000 : Last part of Entity

tes to an Entity and shall specify that the Entity(Starts in a previous Basic Group and ends in th
unt field shall specify the number of bytes in‘the partial Entity which is in the current Basic Gi
Hiately followed in the BAT of the current Basic Group by an entry for Total Count of Entity.

0001X001 : Total Count of Entity

htes to the same Entity as that of, theimmediately preceding entry for last part of Entity. The d
hl number of bytes in the Entity;

0110X011 : Entire Unprocessed Record

ites to an Unprocessed Record and shall specify that the record starts and ends in the current B4
11 specify the numbgrof bytes of the record.

0100X010 -Start part of Unprocessed Record

ites to an Unprocessed Record and shall specify that the record starts in the current Basic Grou
isic Group. jThe count field shall specify the number of bytes in that part of the record which

0100X000 : Middle part of Unprocessed Record

below. This Standard specifies twelve settings of the Flag Byte. Other settings are prohibited by th

unt field shall specify the number of bytes in the partial Entity whichis in the current Basic Grouy.

unt field shall specify the number of bytes in the partial Entity which is in the current Basic Group.

1s Standard.

ount field shall

ibsequent Basic

e current Basic
oup. This entry

ount field shall

sic Group. The

p and ends in a
s in the current

This entry relates to an Unprocessed Record and shall specily that the record starts in a previous Basic Group and ends in a
subsequent Basic Group. The count field shall specify the number of bytes in that part of the record which is in the current

Basic Group.

11.2.3.1.9

0110X000 : Last part of Unprocessed Record

This entry relates to an Unprocessed Record and shall specify that the record starts in a previous Basic Group and ends in the
current Basic Group. The count field shall specify the number of bytes in that part of the record which is in the current Basic

Group.
11.2.3.1.10

0000X001 : Total Count of Unprocessed Record

This entry relates to an Unprocessed Record and shall specify

— if this entry is preceded by a Last part of Unprocessed Record entry, the count field shall specify the total number of bytes

of the Unp
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— if the last two entries of the BAT of the previous Basic Group are a Last part of Unprocessed Record entry and a skip entry
(see 11.2.3.1.12), this entry shall be the first entry of the BAT of the current Basic Group. The count field shall specify the
total number of bytes of the Unprocessed Record .

11.2.3.1.11

0000X111 : Separator Mark

This entry shall specify that the record is a Separator record. The count field shall specify the number zero if the record is a
Separator 1 record and the number one if the record is a Separator 2 record.

11.2.3.1.12

1000X000 : Skip

There shall be a Skip entry as the last entry of the Block Access Table of each Basic Group. This entry indicates that the last

byte of user
the Basic G
plus 35.

11.2.3.1.13

The sum of
Block Acce
middle part
last part of H

11.2.3.1.14

In each of ¢
indifferent aj

before E
after EW

BAT entries of all following Basic Groups.

11.2.3.2

These are sy

setting of the Flag Byte) are described within ellipses. The terms "spanned Entity" and "spanned Unpr

designate re

Table 2 sho
entries are 1

Note that a
entry may b

data 1n the current basic Group has been reached. 1he count nield shall specily the remaining n
oup. Thus the minimum number that can be specified by the count field shall be the number6f

Count fields
the numbers specified in the count fields of those of the types of entry in the following list which|
s Table shall be 384 296. The list comprises: Skip, entire Unprocessed Record lxstart part of Unp
f Unprocessed Record , last part of Unprocessed Record , entire Entity, stdrt part of Entity, mid
ntity.

Bit b4 - After Early Warning Point (AEWP)
he entries specified in 11.2.3.1.1 to 11.2.3.1.12 the fourth bit, the\After Early Warning Point t
s far as the meaning of the entry is concerned. Its setting shall b&as follows
WP (see 16.8 and 17.1.2.4) it shall be set to ZERO;

P it shall be set to ONE in the current entry and all:fellowing BAT entries of the current Basig

Valid sequences of entries of the Block Access Table

ecified by table 2, in which states and actions are described within rectangles, and the entries (as

kpectively an Entity or Unprocessed Record which starts in one Basic Group and ends in a subseq

vs only those entries which are valid as the next entry to be encountered in each state or after eac
nvalid.

special case is permitted, for-Spanned Unprocessed Records only, in which the total count of Un
e placed as the first item\in the Block Access Table of the subsequent Basic Group.

umber of bytes in
bytes of the BAT

are present in the
rocessed Record ,
dle part of Entity,

it, 1s indicated as

Group and in all

designated by the
bcessed Record "
uent Basic Group.

h action. All other

processed Record
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Table 2 - Valid sequences of entries in the Block Access Table

L Start first group }

N

Start part of Start spanned
Unprocessed Unproc Record

Record
m m
Of CTITY ‘
\\-/ Start spanned : \>f—/

Entity Move to
\ next group /i\
Separator Mark

Lastpart of
Unproc Record

Skip

Middle patt-of.
UnproeReécord

>

Move to next

Entire
Unprocessed
Record

I

Cont. spanned End spanned
group \L Unproc Record Unproc Record

Skip /D

Continue End Move to

spanned Entity spannedEntity next group
Skip T

—

Lastpart
of Entity

Middle part
of Entity

Entire
Entity

Total count
of Entity

Skip

| - Total count of
Move to next Unproc Record
- ooeen oo group if any

else exit

Y

Item complete

11.3 Sub-Groups
11.3.1 G1 Sub-Group

When a Basid Group has been completed, it shall be split into 22 G1 Sub-Groups of 17 468 bytes numbered fiom 0 to 17 467.
Each G1 Sub{Group shall have-a running number in the range 1 to 22.

Byte No. 5 0,1...17 467 0,1 ... 17 467 0,1...17467 0,1...17 467 0,1.1.17 467
Ist G1 2nd G1 3rd G1 4th G1 .. | 23nd GI
17 468 bytes 17 468 bytes 17 468 bytes 17 468 bytes| ... |17 468 bytes
384 296 bytes

Figure 32 - G1 Sub-Groups

11.3.2 G2 Sub-Group - randomizing

The bytes of each G1 Sub-Group shall be submitted to an Exclusive OR operation together with a sequence of bits which is the
output of the shift register shown in figure 33. Before each G1 Sub-Group, the shift register shall be set as shown.
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00 000 OO O0O0TGO U OO 0 o 1 Frestvale

<—_—
—>
Bit clock Input data Output

Figure 33 - Shift register

For each byle the least significant bit, i.e. bit bl is input first. The logical operators are Ex¢lusive ORs. The result of this
operation is p G2 Sub-Group in which all bytes are numbered from DO to D17 467. Their Sequence is the sqme as before the
randomizing|operation, i.e. as in the G1 Sub-Group.

11.3.3 G3 Sub-Group
Each G2 Suf-Group of 17 468 bytes shall be re-arranged into a G3 Sub-Group of 17472 bytes.

Bytes Dy to Pg 733 of a G2 Sub-Group are grouped in a track A of the G3 Sub-Group. Bytes Dg 734 to D7 467 are grouped in a
track B of thg G3 Sub-Group.

In each track the bytes are allocated to a lower or an upper byte as follows (see figure 34).
Even numbefed bytes are allocated to a lower byte of the G3 Sub-Group.
Odd numbergd bytes are allocated to an upper byte of the G3 Sub-Group.

Thus, each trck contains 4 367 byte pairs. Each byte pair is:allocated to a word of the track, starting with word No. 1. The first
word of the track, word No. 0, contains a 2-byte header.

Track npme A B
Byte napne lower upper lower upper
Bit numper 87654321187654321|87654321|87€¢g54321
Header 0 00 0 0] DF-ID LF-ID 0 00 0] DF-ID LF-ID
1 Do D, Ds 734 Ds 735
2 D, Ds Dg 736 Ds 737
3 D, Ds Dsg 738 Dg 739
4 366 Ds 730 Ds 731 D17 464 D17 465
4367 Ds 73 Ds 733 D17 466 Di7467

Word number

Figure 34 - G3 Sub-Group

11.3.3.1 Header
Word No. 0 constitutes a 6-field header.
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11.3.3.1.1 Data format ID (DF-ID)

In both tracks, this field shall be a 4-bit field. It shall be set to 0010.
11.3.3.1.2 Bits 5-8 of the lower byte of both tracks
These bits shall be set to all ZEROs.

11.3.3.1.3 Logical Frame ID (LF-ID)

In both tracks this field shall be an 8-bit field. Bits 6 to 1 shall express in binary notation the Logical Frame Number, which is
the running number of the G1 Sub-Group.

Syttt

— if bits 6 to fexpressa-numberin-therapgeto-21:

. bit 7 shal| be set to ZERO, and
. bit 8 shal| be set to ZERO

— if bits 6 tol express the number 22:

. bit 7 shal| be set to ZERO, and
. bit 8 shal| be set to:

¢ ZER( to indicate that there is a 23rd Sub-Group containing the check bytes of tHe/ECC3 (see 16.5.3), ot
¢ ONE, to indicate that there is no such 23rd Sub-Group

— if bits 6 to|l express the number 23

. bit 7 shal| be set to ONE, and
. bit 8 shal| be set to ONE

thus indicqting that the Sub-Group contains the check bytes of the ECC3, and that the Sub-Group is the last ¢f the sequence.
11.3.3.1.4 Byte identification
Each byte of 4 G3 Sub-Group is now identified by

— its track (4 or B)
— its byte name (lower or upper)
— its word niimber (from O to 4 367)

Thus, the follgwing notation is introduced.

Ay indicates the byte identified(by the lower byte of track A in the i-th word.
Ajy, indicates the byte identified by the upper byte of track A in the i-th word.
B;; indicates the byte identified by the lower byte of track B in the i-th word.
B;, indicates the byte identified by the upper byte of track B in the i-th word.

11.3.4 G4 Sub-Group

Each G3 Sub-[Group-shall be transformed into a G4 Sub-Group consisting of two twin arrays as follows.

A Sign, a Fragmént Number and a Serial Number shall be allocated to each byte using the following formulae.

Sign: (-b*
Fragment number: [(mod 78)+9

) i
Serial ber: (2(u+int—))—(int—)(mod 2
erial number: (2( 78)) ( 78)( )

where

int = indicates the integer part of the quotient
i =0to 4 367

a =0 for the A;,, and A;; bytes

a = 1 for the B;;, and B;; bytes

u =0 for the A;, and B;, bytes
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u = 1 for the A;; and B; bytes

Processing a G3 Sub-Group in this way yields twin arrays PLUS and MINUS in which each byte is identified by its Fragment
Number (from 0 to 95) and its Serial Number (from 0 to 123). Bytes from track A are placed in the array PLUS. Bytes from
track B are placed in the array MINUS.

Array PLUS
oO|1]2 819 f(10f11]12 83184]185]86]87
1
12|
123 ’ .
I
Array MINUS
0l 1]2 819]10]11]12 83|84|85|86(87
1

112

123

Figure 35 - Twin arrays of a G4 Sub-Group before C1 and C2 computation

Applying the above formulae to the bytes of a G3 Sub-Group leaves a number of positions unoccupied in both arrays. These
positions, shown shaded in figure 35, are:

— all bytes having Serial Numbers in the range 112 to 123 in all Fragments having a Fragment Number in the range 9 to 86,
— all bytes in all Fragments having a Fragment Number in the range 0 to 8 or in the range 87 to 95.

The bytes to be allocated to these positions shall be obtained by computing ECC bytes obtained from two error detection and
correction codes C1 and C2 computed over the bytes already allocated into the two twin arrays.
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The C2 bytes shall be computed for the byte positions with Serial Numbers in the range 0 to 111 in each Fragment having a
Fragment Number in the range 0 to 8 or in the range 87 to 95 from the bytes with the same Serial Number in all the other
Fragments.

The C1 bytes shall then be computed for byte positions with Serial Numbers in the range 112 to 123 in all Fragments from all
the other bytes in the same Fragment. In Fragments with a Fragment Number in the range O to 8 or in the range 87 to 95, these
C1 bytes shall be computed from the C2 bytes previously computed.

These two computations yield the bytes for the byte positions indicated by the shaded portions of the two twin arrays of figure
35s.

C1 shall b Pl o2 AN » DO I DN | Coda (LD Sg 7\
- sha a O () Reca=o0romonrcoac 0z 20077)

— (2 shall b¢ a GF (28) Reed-Solomon Code (32, 26, 7)

Calculation infa GF (28) shall be defined by :

C)=x8+xt+x3+x2+1

A primitive element o in GF (28) is 00000010.

The interleave| depth of C1 shall be two bytes, that of C2 shall be three Fragments. The'ECC bytes shall satisfy :
HpxVp=0

HoxVy=0

The generator|polynomials shall be :

=0
GQ(X) = T (x - ai)
i=0
[ 1 1 1 11 1]
a6l a60 a59 o’ o 1
a122 alzo a”8 a4 a2 1
Hp = 06183 a2 o7 o o 1
a244 a240 a236 aS a4 1
a50 a45 a40 alO aS 1
Note - The last row.0f Hp may be equivalently written as [ o™ o™ ..... a" o o']. The identity o’ ’= 1 has been used to simplify the matfix elements.
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1 1 1 1 ... 1 1 1
a3t Q%0 g2 28 a®> o 1
ab? o8 58 56 at o? 1
Hq = a® o0 o8 o8 a® a® 1
o124 120 116 112 o® ot 1
o155 150 145 140 o o5 1
[(Diy ] [0y ]
Dy 142 Om+3n
Dk,1+4 Qm+6,n
Dk,l+6 Dm+9,n
Dy 1+8 Dyv12,p
Dy 1+10 D115,
Dy 1412 Dyy418
Dy 1114 Dys21p
Dy 1416 Dy v24,
Dy 1118 Dyy427.0
Dy 1420 Dy430,1
Dy 1122 D133
Dy 1424 Dyy436,n
Dy 1+26 Dy 439,
Dk,1+28 Dm+42,n
Vp = Dk,l+30 VQ _ Dm+45,n
Dm+48,n
Dy 1+94 D51,
Dy 1496 D154
Dy 1+98 D157,
Dy 1+100 D60,
D02 Dy 463
Dy 1+104 D166,
Dy 1+106 Dy469n
Dy 14108 D172,
Dy 14110 D175,
Pei+112 Dy 478,
Pe1+114 D181
Pei+116 Din+84,n
Pe1+118 Om+87.n
P 1+120 Om+90,n
| Pri+122 | | Om+93,n |
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where

P,-_j =Cl1 bytes
Q;;=C2bytes

i = Fragment Number

J = Serial Number

©ISO/IEC

For C1: k=0,1,..,95
=0+
fk=0,1,.. 80rk=287,88, ..,95, then Dij in Vp is read as Qij
For C2: n=0,1,2
1=0,1,.., 111
11.3.5 Main Data Fragment
Each Fragmerft of a G4 Sub-Group shall be transformed into a 132-byte Main Data Fragment by prefixing an
The byte of th¢ header which contains the Fragment ID field shall be the first byte of the\Main Data Fragment.
b8 b7 b6 bS b4+ "b3 b2 bl
Fragment 0 Fragment ID
Header ArealD Frame Number
Sub code byte No. 0 (SCO)
Sub code byte No. I (SC1)
Sub code byte No. 2 (SC2)
Sub code byte No. 3 (SC3)
Header parity byte No. O (FHPO)
Header parity byte No. | (FHP1)
Byte with Serial Number 0
Byte with Serial Number 1
Fragment
bytes from
a G4
Sub-Group
Byte with Serial Number 122
Byte with Serial Number 123

48
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11.3.5.1 Fragment Header

11.3.5.1.1

Fragment ID

The Fragment ID field shall specify in binary notation the Fragment Number, from 0 to 95, of the current Fragment.

11.3.5.1.2

Area ID

The Area ID shall identify the current area of the tape. See 16. The field settings shall be as follows

0000 : Device Areca
X001: Reference Area
X010: System area

X100: Data
X101: EOD

Other setting

For a tape w

ONE for Partition 0 and shall be ZERO for Partition 1.

11.3.5.1.3

The Frame
consecutive
Bands (see |

11.3.5.1.4
Four bytes «

11.3.5.1.5

The Fragme

Calculation

A primitive

The Fragme

[FHO
FH1

Arca
Area
s of this field are prohibited by this International Standard

G,

ith a Single Data Space (see 16), bit X shall be set to ONE. For a tape with two partitions (see |7), bit X shall be

Frame Number

Number shall specify in binary notation a running number which shallbe incremented (thod 16) between
frames. Repetitions and discontinuities are allowed at append points (se€\16.5.5) and within the Rosition Tolerance
6.3 and 16.4.4).

Sub code

( the Fragment Header shall be used to contain Sub code infédzmation. See 11.4.

Fragment Header Parity
it Header parity bytes shall be computed using an exténded Reed-Solomon Code.
n a GF (2%) shall be defined by :
G =x8+xt+ 3 +x2+1
lement o in GF (28) is 00000010.
t Header parity bytes shall satisfy

Hgx Vg=0

SCO
SCl1
SC2
SC3

FHP1

FHPO

where FHO is the byte of the header which contains the Fragment ID field and FHI is the byte of the header which contains the

Area ID and

Frame Number fields.
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11.3.6 Summary of the transformation of a Basic Group
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Each Basic Group has been transformed into 22 G4 Sub-Groups. Each G4 Sub-Group consists of two arrays of 96 Fragments
each. Each of these Fragments has been transformed into a Main Data Fragment. Thus a Basic Group is transformed into 22 x 2
X 96 = 4 224 Main Data Fragments before being recorded on the tape.

11.4 Sub code Information

The Sub code

information shall be embedded along each track within the Fragment Headers. It shall specify

- the running number of the Basic Group,

— the numbe

r of Separator 1's written since the LBOT

— the numbe
— the numbe
— informatio
— informatio
Sub code info
Fragment Hea

11.4.1

11.4.1.1

of Separator 2's written since the LBOT
- of Records written since the LBOT
h about the track contents
h about the history of the tape

mation shall be arranged as 4-byte Pack Items. The identification number of the, Pagk Item contai
der shall be calculated as Fragment ID mod 8 or Fragment ID mod 16. See 11.5.

Pack Item Number 0

b8 b7 b6 b5 b4 h3 b2 bl

SCO Group Number (MSB)

SC1 (Group Number

SC?2 Group Number (LSB)

SC3 ILF-ID

Figure 37 - Pack Item Number 0

SC 0,1,2

These bytes shall specify in binary notationthe Group Number recorded in the Group Information Table (see 1

11.4.1.2

This byte shall have the same setting as the Logical Frame ID of the G1 Sub-Group (see 11.3.3.1.3) to which

refers.

11.4.2

SC3

Pack Item Number 1

b8 b7 b6 b5 b4 b3 b2 bl

ned within each

1.2.2).

this Pack Item

11.4.2.1

SCO Separator 1 Count (MSB)

SC 1 Separator | Count

SC2 Separator 1 Count

SC3 Separator 1 Count (LSB)

Figure 38 - Pack Item Number 1
SC0,1,2,3

These bytes shall specify the Separator 1 Count recorded in the Group Information Table (see 11.2.2).
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11.4.3 Pack Item Number 2
b8 b7 b6 bS b4 b3 b2 bl

SCO Separator 2 Count (MSB)

SC 1 Separator 2 Count

SC2 Separator 2 Count (LSB)

SC3 Set to all ZEROs DF-ID

Figure 39 - Pack Item Number 2
11.4.3.1 SCo0,1,2
These bytes phall specify the Separator 2 Count as recorded in the Group Information Table (see 11.2.2).
11.4.3.2 SC3
Bits bl to b4 of this byte shall have the same setting as the Data Format ID of wiejetrrent G3 Sub Group (se
b5 to b8 shall be set to all ZEROs.
11.4.4 Pack Item Number 3
b8 b7 b6 bs b4 b3 b2 bl

SCO Record Count (MSB)

SC 1 Record Count

SC2 Record Eount

SC3 Record Count (LSB)

Figure 40 - Pack Item Number 3

11.4.4.1 SC 0,1,2,3
These bytes phall specifythe*Record Count recorded in the Group Information Table (see 11.2.2).
11.4.5 Pack Item Number 4

b8 b7 b6 b5 b4

b3 b2 bl

SCO

| Absolute Frame Number (MSB)

SC1

[Absolute Frame Number

SC2

[Absolute Frame Number

SC3

IAbsolute Frame Number (LSB)

Figure 41 - Pack Item Number 4

11.3.3.1.1). Bits
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11.4.5.1

sCo0,1,2,3
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These bytes shall specify a running number, the Absolute Frame Number, of the current frame, starting with 1 for the first
frame after LBOT.

11.4.6

11.4.6.1

For each bit p
of track A of
the G1 Sub-G

11.4.6.2

For each bit p
of track A of
the G1 Sub-G

11.4.6.3

For each bit p
of track B of
the G1 Sub-G

11.4.6.4

For each bit p|
of track B of
the G1 Sub-G

11.4.7

52

Pack Item Number 5

b8 b7 b6 b5 b4 b3 b2 bl
SCO Check Sum No. 1
SC 1 Check Sum No. 2
SC?2 Check Sum No. 3
SC3 Check Sum No. 4

Figure 42 - Pack Item Number 5§

SCoO

bsition of this byte the content shall be the sum (mod 2) of the corresponding bits of the upper byt
he G3 Sub-Group (see 11.3.3) identified by SC 3 of Pack Item No. 0 and the corresponding bit
Foup to which this Pack Item refers which have the indices

Dy;q Where i=0, 1,2, ..., 4 366.
SC1
bsition of this byte the content shall be the sum (mod2) of the corresponding bits of the lower byt
he G3 Sub-Group (see 11.3.3) identified by SC.3f Pack Item No. O and the corresponding bit
roup to which this Pack Item refers which hayethe indices

D,; where i=0,1,2, ..., 4 366«
SC2
psition of this byte the content shall be the sum (mod 2) of the corresponding bits of the upper by
he G3 Sub-Group (see 11.3.3) Gdentified by SC 3 of Pack Item No. O and the corresponding bit
Foup to which this Pack Item refers which have the indices

Dy Whered=4 367, 4 368, ..., 8 733,
SC3
bsition of this byte-the content shall be the sum (mod 2) of the corresponding bits of the lower by

he G3 Sub-Group (see 11.3.3) identified by SC 3 of Pack Item No. O and the corresponding bit
Foup to which this Pack Item refers which have the indices

D,; where i=4 367, 4 368, ..., 8 733.
Pack-Item Number 6

e of word No. 0
of the bytes of

e of word No. 0
b of the bytes of

e of word No. 0
of the bytes of

e of word No. 0
b of the bytes of

b8 b7 b6 b5 b4 b3 b2 bl
SC0| [Maximum Partition | AFN (MSB)
SC1 [Maximum Partition 1 AFN
SC2 IMaximum Partition | AFN
SC3 IMaximum Partition 1 AFN (LSB)

Figure 43 - Pack Item Number 6


https://iecnorm.com/api/?name=4eb419aede42965ba8cc1837b29d4621

©ISO/IEC

11.4.7.1
11.4.7.1.1

SC0,1,2,3
Area ID set to 0010

ISO/IEC 15521:1998(E)

These bytes shall specify in binary notation the highest Absolute Frame Number within partition 1 of a partitioned tape (sce

17.1.2.1).

11.4.7.1.2
These bytes

11.4.7.1.3
These bytes

Area ID set to 1010
shall be set to all ONEs.

Area ID set to any other bit combination
shall be set to all ZEROs.

11.4.8

11.4.8.1
These bytes

11.4.9

Pack Item Number 7

b8 b7 b6 b5 b4 b3 b2 bl
SCO Set to all ZEROs
SC 1 Set to all ZEROs
SC2 Set to all ZEROs
SC3 Set to all ZERQs
Figure 44 - Pack Item*Number 7
SC 0,1,2,3
shall be set to all ZEROs.
Pack Item Number 8
by b7 b6 b5 b4 b3 b2 bl

SCO Recorded Data Groups (MSB)

SC 1 Recorded Data Groups

SC2 Recorded Data Groups

SC3 Recorded Data Groups (LSB)

11.4.9.1

Figure 45 - Pack Item Number 8

sC0,1,2,3

These bytes shall specify in binary notation the number of Recorded Data Groups recorded on the tape between the penultimate
and the last update of the log.
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11.4.10 Pack Item Number 9

b8 b7 b6 b5 b4 b3 b2 bl

©ISO/IEC

11.4.10.1

These bytes sh
the tape (see 1

11.4.11

11.4.11.1

These bytes s}
penultimate any

11.4.12

sCo0,1,2,3

sC0,1,2,3

SCO [Total Recorded Data Groups (MSB)
SC1 [Total Recorded Data Groups
SC2 lotal Recorded Data Groups
SC3 Total Recorded Data Groups (LSB)

Figure 46 - Pack Item Number 9

all specify in binary notation the number of Recorded Data Groups recgrded following the last
H.9 and 17.5) and prior to the last update of the log.

Pack Item Number 10

b8 b7 b6 b5 b4 b3 b2 bl

SCO Recorded Data Groups-Read (MSB)
SC 1 Recorded Data Groups Read
SC2 Recorded Data Groups Read
SC3 Record¢d Data Groups Read (LSB)

Figure 47 - Pack Item Number 10

nitialization of

lall specify incbinary notation the number of Recorded Data Groups read successfully by a drive between the
d the last update of the log.

Pack Itemn Number 11

54

Do D/ Do DD D4 DS DZ Dl

SCO [Total Recorded Data Groups Read (MSB)
SC1 [Total Recorded Data Groups Read
SC2 [Total Recorded Data Groups Read
SC3 [Total Recorded Data Groups Read (LSB)

Figure 48 - Pack Item Number 11
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SC 0,1,2,3

These bytes shall specify in binary notation the number of Recorded Data Groups read successfully following the last
initialization of the tape (sece 16.9 and 17.5) and prior to the last update of the log.

11.4.13

Pack Item Number 12

b8 b7 b6 b5 b4 b3 b2 bl

11.4.13.1

These bytes |shall specify in binary notation the number of frames that have’ failed a Read-After-Write che|

following thy

[sco [Total Check-Read Failures (MSB)

SC 1 'Total Check-Read Failures

SC2 [Total Check-Read Failures (LSB)

Set to all ZEROg

W
0
29

Figure 49 - Pack Item Number 12
SC 0,1,2,3

last initialization of the tape (sce 16.9 and 17.5) and priorte‘the last update of the log.

This number{does not include the frames which are written between_the original frame and its next rewritten odcurrence.

11.4.13.2

This byte shall be set to all ZEROs.

11.4.14

SC3

Pack Item Number 13

b8 b7 b6 b5 b4 b3 b2 bl

SCO Total Group Read Failures (MSB)

SC | [Total Group Read Failures

SC.2 [Total Group Read Failures (LSB)
SC3 Set to all ZEROs

Figure 50 - Pack Item Number 13

11.4.14.1

SC0,1,2

ck (see annex L)

These bytes shall specify in binary notation the number of times it has not been possible to read successfully all data in a
Recorded Data Group with the use of C1 and C2 only, following the last initialization of the tape (see 16.9 and 17.5) and prior
to the last update of the log. This number includes all unsuccessful attempts.

11.4.14.2
This byte sha

SC3
1l be set to all ZEROs.
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11.4.15 Pack Item Number 14
b8 b7 b6 b5 b4 b3 b2 bl
SCO IPrevious Check-Read Failures (MSB)
SC 1 Previous Check-Read Failures (LSB)
SC?2 Group Read Failures Read (MSB)
SC3 Group Read Failures Read (LSB)
Figure 51 - Pack Item Number 14
11.4.15.1 SC 0,1

These bytes s
between the pi

This number

11.4.15.2

These bytes §
Recorded Da
includes all u

hall specify in binary notation the total number of frames that have failed a’Read-After-Write che
enultimate and the last update of the log.

loes not include the frames which are written between the original frame and its next rewritten ocd

SC2,3

hall specify in binary notation the number of times it has ngt been possible to read successfully
a Group with the use of Cl and C2 alone, between the/pentiltimate and the last update of the |
nsuccessful attempts.

'k (see annex L)

urence.

all the data in a
g. This number

talization of the

11.4.16 Pack Item Number 15
b8 b7 b6 b5 b4 b3 b2 bl

SCO Load Count (MSB)

SC 1 Load Count (LSB)

SC2 Set to all ZEROs

SCG3 Set to all ZEROs

Figure 52 - Pack Item Number 15

11.4.16.1 SC 031
These bytes shallspecify in binary notation the number of times the tape has been loaded following the last ini
[ape (See 16.9and 17.5) and prﬁnr tothe lagt nIr\(lr:to of the Ir\g' Qneload consiste of p“”;"g the m;\n fromoits ca

se, wrapping the

tape around the drum, positioning the tape ready for use, unwrapping the tape and returning it into the case.

11.4.16.2

SC 2,3

These bytes shall be set to all ZEROs.

11.5

Sub code location

Sub code information is written within each Main Data Fragment Header. The presence or absence of some sub code Pack
Items depends on the position of the frame in the overall tape layout. The location of sub code Pack Items depends on the
Fragment Number (see 11.3.5.1.1). In addition, in the System Log area of a partitioned tape (see 17), the values specified by
some Pack Items depend upon the value of the Absolute Frame Number (AFN).

11.5.1
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Table 3 : Pack Items on a Single Data Space tape
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Tape Arca Pack Items

All Pack Items (0 to 15). The number of the Pack Item in each
System Log (see 16.4.2) | Fragment Header is given by Fragment Number mod 16.

Other Areas Pack Items 0 to 7. The number of the Pack Item in each Fragment

nt Nlnimbar mand Q
Header is given U_y I ragmcm NUMOCT Moa o.

_
=
n
(\]

2 Sub code Pack Items on a partitioned tape

Table 4 : Pack Items on a partitioned tape

Tape Area AFN Pack Items

Odd | All Pack Items (0 to 15). The number of the Pagk Item in efich Fragment
Header is given by Fragment Number mod,163Pack Items Nos. 8 to 15

System Log . -
System Log specify values which are the sums of the eotresponding log|values for each
in Partition 1

(sce 16.4.2 and 17.1.2.2) partition.

Even | All Pack Items (O to 15). The numberof the Pack Item in egch Fragment
Header is given by Fragment Number mod 16. Pack Items Nos. 8 to 15
specify values which pertaini@Partition 0 only.

Other Areas All Pack Items O to 7. The nummber of the Pack Item in each Frqgment Header is
given by Fragment Number mod 8.

12 Method of recording

The method of recording shall be :

— a ONE ip represented by a flux transition at the beginhing of a bit cell;
— aZERQ]|is represented by no flux transition in thebit cell.

12.1 Physical recording density

inc l maxnnum physu.al rccordlnu dcnsuy is ! 999 7 llpmm Tht, rusullmo nommal bit cell length is 0,166 6 pm. These

The long-tefm average bit cell fength for cach track shall be measured over 96 recorded Main Data Fragnjents (see 14.1). It
shall be within 0,2 % of the ngminal bit cell length.

12.3

The short-tgqrm average'bit cell length, referred to a particular bit cell, shall be the average of the preceding 40 bit cells. It shall
be within 035 %_efthe long-term average bit cell length for the preceding track of the same azimuth.

12.4
The above defined short-term average bit cell Tength shall not change at a ratc greater than 0,05 % per bit cell.

12.5 Bit shift

When measured according to annex F, (14,1l + 1Ao1111) / (Ag100 + Agor0) shall be less than 0,05.

hort-term~average bit cell length

ate of change

12.6 Read signal amplitude

The Average Signal Amplitude of an interchanged cartridge shall be

= at 14999 ftpmm, 1 999,9 ftpmm, 2 999,9 ftpmm and 4 499,8 ftpmm : between 80 % and 119 % of the respective nominal
recorded levels (see annex D).

12.7 Maximum recorded levels

Recorded signals shall be erasable by overwriting. The limits imposed on the recorded levels for this reason are specified in
annex D.
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13 Track geometry

13.1 Track configuration

The helical track pattern is formed by the relationship between the direction of tape motion and the axis of rotation of a pair of
heads, one of which has a positive azimuth angle and the other a negative azimuth angle. The direction of recording is away
from the Tape Reference Edge. The track configuration is shown in figure 53.

Positive azimuth track \ \Negalivc azimuth track < Tape motion
< NN
P\
\XP A
) o Head
motion

]

Tape Referencg Edge

Positive azimuth angle Negative azimuth angle

: Tape width
: Ideal tape dentreline
: Track angle
: Track length
: Track pitch
: Track widtll

Nvovho W

Figure 53 - Track configuration (view on recording surface)

13.2 Average track pitch

The average track pitch, taken over any group of 30 consecutive tracks, shall be 9,053 um + 0,045 um. The track pitch at a
non-seamless append point (sce 16.5.5.2) shall not be included in this average.

13.3 Variations of the track pitch

The change of track pitch between successive track pitches shall not exceed 2,0%, excluding the effect of an appending
operation (see 16.5.5).

13.4 Track width
The nominal track width shall be 9,053 pum.

The measured track width shall be 9,1 um £ 1,8 um.
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This requirement shall not apply at a non-seamless append point.

13.5

Track angle

The nominal angle of each track with respect to the Tape Reference Edge shall be 6° 22' 39,6".

13.6

The leading

13.7

Track edge linearity

edge of cach track shali fall within the box defined in annex G.

Track length

The length of each track shall be 23,521 mm + 0,047 mm.

13.8
The ideal ce
13.9 A

The positive

The negativg

14 Re
Each 8-bit b)
bit byte the

14.1 I
A Recorded
preceded by
a) 0100010,
b) 1100010

Pattern a) sh
used when t}

In a track of
PLUS array
Fragments s
track, the R¢

14.2 F

These zones

shall be no d
15 Fos
15.1 K

Ildeal tape centreline

htreline of the tape is 1,900 mm from the Tape Reference Edge.
\zimuth angles

azimuth angle shall be 20° 00" 39,6" + 15' 00,0".

azimuth angle shall be 19° 59' 20,4" + 15' 00,0".

corded patterns

yte of the Main Data Fragments shall be represented on the tape by.a/10-bit pattern. Annex E sp
0-bit pattern to be recorded. The bits of the 10-bit pattern are caled Channel bits.

tecorded Main Data Fragment

Main Data Fragment shall consist of 1 330 Channel bitS¢epresenting the 132 8-bit bytes of a Ma
a Sync field of 10 Channel bits with one of the following patterns:

DO
DO1

all be used for Q' = -1, DC =0, Q = I;pattern b) for Q' =1, DC = 0, Q = 1 (sec annex E). Eith
ere is no preceding pattern, and hence no value of Q'. See E.1 for the order of recording.

positive azimuth, the Recorded\Main Data Fragments shall represent the Main Data Fragments
of a G4 Sub-Group (see 11.3:4). In the track of negative azimuth of the same Frame, the Red
hall represent the Main Data_Fragments formed from the MINUS array of the same G4 Sub-Gi
corded Main Data Fragments shall be recorded in the sequence of their Fragment Numbers.

reamble Zone, Margin Zones

shall be recorded Wwith the repeating Channel bit pattern 1010101010. See E.1 for the order of]
iscontinuity,0f\this pattern between Margin Zone No. 1 and the Preamble Zone.

'mat of a track

ormat of a track

cifies for each 8-

in Data Fragment

er pattern may be

formed from the
rded Main Data
bup. Within each

recording. There

Each track shall consist of two Margin Zones, a Preamble Zone and a Main Data Zone. In Table 5 the direction of recording is
down the page.

Table 5 - Track format

Zone Contents Number of 10-bit patterns
Margin Zone No. | Margin pattern 640
Preamble Zone Preamble pattern 64
Main Data Zone Recorded Main Data Fragments | 12 768
Margin Zone No. 2 Margin pattern 640
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Positioning accuracy
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The position reference point of a track is the position, measured in the direction perpendicular to the Tape Reference Edge, of
the first bit cell of Fragment Number 48, along the centreline of the track.

The position reference points of all tracks, shall be 1,906 mm *+ 0,027 mm from the Tape Reference Edge.

The position reference point of :

— all tracks within the continuum formed by a Recorded Data Group (see 16.5.2) and, at an append point (see 16.5.5), the
Amble Frames which start at Frame B and precede that Recorded Data Group, and

all tracks ¥

all tracks v

shall be withif
position referg
reference poin

15.3 Tr

This format d
specifications

16

A magnetic ta
is specified in

Lay

The layout of

the Device
the Refere
the Systen]

the EOD A
the Post-E

the Data Alrea

ithin the continuum formed by the dystem Preamble, System Log and System Postamble (see 10.
ithin the continuum formed by the Vendor Group Preamble and the Vendor Group (see 16(5:1H

4,5 um of the mean of the position reference points of all tracks in the continuum. Irnaddition,
nce points of any 12 consecutive tracks within the continuum shall be within 1,04m of the m
ts of all tracks within the continuum.
acking scheme

es not include any aids specifically designed to assist a reading drive i’ maintaining tracking
of 15.2 limit the extent of the conditions that it must handle correctly-

put of a Single Data Space tape
pe shall be recorded as a Single Data Space tape or as a Pactitioned tape. The layout of a Single
this clause, that of a Partitioned tape in clause 17.

the Single Data Space tape consists of six areas:

Area
hce Area
Area

\rea
DD Area

), and

the mean of the
ean of position

. However, the

Data Space tape
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e Pos. Tol. , - N Recorded Recorded
Device Reference Pos. Tol. System\_ System System Band thgm Jendor IC):?; (C}rou Data Group
Area Area Band Preamble\ Log ostamble roup Group p 5
No. 1 No. 2 Preamble No. 1 No. 2
DEVICE |REFERENCE SYSTEM DATA
< Pt > <
LBOT
350 mm 35 frames 30 25 10
+10 mm frames frames frames
L;st ded Amble EOD Post-EOD
ecorde:
Area
Data Group Frames Area
DATA EOD POST{EOD
< »-
Min. 12 Minimum
frames 450 frames PEOT

ECMA-95-0094-R

Figure 54 - Layout of a Single Data Space tape
16.1 Device Area

This area shdll be the first area on the magneti¢_tape and shall extend from PBOT to LBOT. It shall not be usefl for writing data
for interchanjge. Its length, measured parallel-to the Tape Reference Edge, from PBOT to the first bit of the [first block of the
first recorded track of the Reference Area, s$hall be 350 mm + 10 mm. It shall consist of three zones : a spin-up|zone, a test zone
and a guard fone.

The first zong of the Device Area’is'a spin-up zone. It is the part of the tape which is wrapped around the drum when the tape is
loaded into the drive.

The spin-up fzone shall besfallowed by a test zone available for read/write purposes. The contents of these two zones are not
specified by fhis Internafigmal Standard. However, if a track in these zones complies with the track format of table 5 in 15.1 the
Area ID field of all Fragment Headers shall be set to 0000.

The test zong shall be followed by a guard zone of length 9 mm minimum, in which no recording is permitted.

16.2 eference Area

This area shall consist of 35 Tape Management Frames (see 18.3), of which the first starts at LBOT and has an Absolute Frame
Number of 1. The Reference Area is used as the physical reference when updating the System Log.

16.3 Position Tolerance Band No. 1

This band shall have a nominal length equivalent to five Frames, with a minimum length of zero and a maximum length of 10
Frames. It is used to accommodate the positioning tolerances when updating the System Log. Discontinuities and repetitions of
the Absolute Frame Number may occur in this band. The recorded signals may be ill-defined in this band.

16.4 System Area

This area shall consist of the System Preamble, System Log, System Postamble, Position Tolerance Band No. 2, and the
Vendor Group Preamble.

16.4.1 System Preamble
The System Preamble shall consist of 30 Tape Management Frames (see 18.3), having the Absolute Frame Numbers 41 to 70.
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System Log
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The System Log shall consist of 25 System Log Frames (see 18.2), having the Absolute Frame Numbers 71 to 95.

Note - The history data in the System Log cannot be relied upon to be always accurate, because drives cannot update the log if the Write-inhibit Hole is open.
It may also be destroyed during initialization (see 16.9).

16.4.3

System Postamble

The System Postamble shall consist of 10 Tape Management Frames, having the Absolute Frame Numbers 96 to 105.

Note - It is recommended that the continuum comprising the System Preamble, System Log and System Postamble be written in a continuous motion when
the System Log is updated.

16.4.4

This band sh{
Tolerance Ba
to 30 Frames|
be ill-defined
16.4.5

The Vendor
The Vendor (

16.5 D

This area sha
an Amble Frd
Number is all
Frame within
Frame ID (se

The last Reco
16.5.1

A Vendor Group is the recorded instance of Basic Group No. 0, the content of which is not specified by t

Standard (see
in11.3and 1

In addition n
be applied.
No unrecordd
repetition ma
16.5.2

Each Recordd
applying the
their Logical
In addition, n
(see 16.5.4).

Position Tolerance Band No. 2

hd No. 1 and on the actual position of the first Frame of the Vendor Group Preamble, andvhence
Discontinuities and repetitions of the Absolute Frame Number may occur in this band\T'he recoy
in this band.

Vendor Group Preamble

jroup Preamble shall consist of 30 Tape Management Frames having the Absolute Frame Num
broup Preamble shall immediately precede the Vendor Group and be contigudus with it.

hta Area

1 consist of the Vendor Group and one or more Recorded Data Groups. A Frame in the Data Arg

me (see 18.1) or, within a Recorded Data Group, a recorded representation of a Sub-Group. 4

ocated to each Frame. The Logical Frame Number of an Amble Frame is zero. The Logical Fra

a Recorded Data Group is the number of the Sub-Group.t represents. It is expressed by bits 1 to
11.3.3.1.3and 11.4.1).

rded Data Group shall be followed by at least 12 Amble Frames.
Vendor Group

annex M). The Vendor Group is formed, from the bytes of that Basic Group by applying the opef
4 and recording the resulting Frame§) The first of these Frames shall have the Absolute Frame N

ne or either or both of two further-operations, namely ECC3 (see 16.5.3) and Repeated Frames

d space or physical discontinuity or scam or Absolute Frame Number discontinuity or Absolutd
occur within a Vender.Group.

Recorded Data Group

d Data Group.iSha'recorded instance of a Basic Group, and is formed from the data sent from a h
perations_desetibed in clause 11 and recording the resulting Frames, one per G4 Sub-Group, in
Frame Numbers (see 11.3.3.1.3).

bne, dr either or both of two further operations may be applied. These are ECC3 (see 16.5.3) and }

1l have a nominal length equivalent to 15 Frames. Its actual length depends on the actualdength of the Position

mnay vary from 0
ded signals may

bers 121 to 150.

a shall be either
A Logical Frame
me Number of a
6 of the Logical

his International
ations described
bmber 151.

see 16.5.4) may
Frame Number
ost computer by

the sequence of

Repeated Frames
hity or Absolute

[NoCunrecorded space or physical discontinuity or seam or Absolute Frame Number discontin

Frame Numb

16.5.3

T TCPCttio Ty occur withima Recorded Data Group:

ECC3

The Error Correction Code 3 (ECC3) has the capability of correcting any two tracks which are bad in a Recorded Data Group.
The ECC3 data is derived from the 22 G1 Sub-Groups of the Basic Group to form a 23rd G1 Sub-Group.

ECC3 shall be a GF (28) Reed-Solomon Code (46, 44, 3). Calculation in a GF (28) shall be defined by :

Gx)=x8+x*+x3+x2+1

A primitive element o in GF (28) is 00000010.

The interleave depth of ECC3 shall be one track. The ECC bytes shall satisfy :

Hg X Vg =0

The generator polynomial shall be :
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The ECC3 (
Fragments o

16.5.4

In the Data 4
Frame may H
(i.e. the orig
multiple timg
i.e. the origiy

Intermediate
Logical Fran
correct sequg
the Recorded
Frame of the
Frames is no
correct sequg

n+8734,22

n.23

n+8734.23 |

n=2012.,8733
User data byte number in a G1 Sub-Group, y = G1 Sub<Grdup number

Parity byte number in the ECC3 G1 Sub-Group

1 Sub-Group shall be transformed according, 1§ the procedures of 11.3 and 11.4 to form the red
the two tracks of the ECC3 Frame.

Repeated Frames

hrea, a Frame within a Recorded Dat@)Group may be repeated by rewriting it further along the t3
e written after zero, one, two, three, four, five, six or seven other Frames have been written. Ea
nal or repeated Frame and the'zero, one, two, three, four, five, six or seven following Frames
s, €.g. to allow skipping ovér bad areas on the tape. The maximum number of instances of a sequg
al and up to 255 repetitions.

Frames, i.e. those Ffanies written between the original Frame and its next occurrence shall start W
ne Number of whichis the next in the normal sequence, and shall follow the correct sequeng
nce requires successive Frames to have Logical Frame Numbers which increment by one until
Data Group/or the ECC3 Frame if present, after which they restart from 0 (for an Amble Frame)
next Recorded Data Group). Amble Frames are allowed in this sequence, provided the limit of s

nce,

16.5.5

orded Main Data

pe. The repeated
Ch such sequence
can be repeated
nce shall be 256,

ith the Frame the
c thereafter. The
the last Frame in
or 1 (for the first
ven Intermediate

exceeded. The final occurrence of the repeated Frame shall be followed by the Intermediate Frames written in the

—Appendingandoverwriting

When new data is appended to data already recorded on tape, or existing data is overwritten by new data, the point at which
recording may start shall be referenced to the last Frame (Frame A in figure 55) of a Recorded Data Group. If Repeated Frames
have been recorded, the relevant Frame is the last repetition of the last Frame. The smallest unit of appending or overwriting is
a Recorded Data Group.

Note - After overwriting commences, all data between the current recording point and PEOT is logically inaccessible.

The rules for appending and overwriting are identical. For simplicity, the following description refers only to appending.

Data may be appended to the tape by either the seamless or non-seamless methods. In a seamless appending operation, the
appended tracks shall form a continuous sequence with the previous tracks. No track shall be partially overwritten to the point

of being unre

adable nor shall any gaps be left between tracks.
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The Frames @p to and including Frame A on figure 55 contain information‘which is to be retained. The ap

Amble Framg

16.5.5.1

Rule 1. Therg
then Frame B

Rule 2. The H
B is permitte
Frame shall b
shall be equall

Rule 3. Ther
Frame C shal
1s allowed be

Rule 4. The |
figure 56, sha

1 Frame m Amble Frames
m> 1
A B C
Frame number — n n+?2 n+3+m

Figure 55 - Appending rules

s at Frame B and the information at Frame C.

Seamless appending rules

shall be one Frame between Frame A and Frame Bjue. if Frame A has an Absolute Frame Nunj
shall have an AFN of n+2.

rame written between Frames A and B shall be'contiguous with Frame A, i.e. no unrecorded spac
1, nor is any discontinuity or repetition, of;AFNs, nor is any physical discontinuity. The Group
e greater than that of Frame A, unless this Frame is an Amble Frame (see 18.1), in which case its
to that of Frame A. The content ofthis Frame shall be ignored.

e shall be a minimum of one Amble Frame between Frames B and C, i.e. if Frame B has an A
have an AFN of n+4 minimunt. No unrecorded space, physical discontinuity, or AFN discontin
ween Frames B and C.

osition of the first track of Frame B (AFN = n+2), as measured along the length of the tape at th
I] be at a distance©f x= 163,0 um + 26,7 um from the first track of the Frame with AFN = n+1.

©ISO/IEC

pend starts with

ber (AFN) of n,

t between A and
Number of this
Group Number

EN of n+2, then
hity or repetition

point shown in
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Frame
AFN =n+ 1

Frame A
AFN =n

Frame B
AFN=n+2

16.5.5.2

Rule 1. The
No unrecord

ill-defined, q.¢.,

Ideal tape centrelme \

NN

/1

Tape Reference Edge

ECMA-95-0051-A
Figure 56 - Tolerance on_seamless appending

Non-seamless appending rules

distance between Frame A and Frame B shall be sufficient for a minimum of one and a maxim
cd space is permitted between Frame A and Frame B. One or more Frames between Frame A and
as a result of partial overwriting at an append point.

im of 11 Frames.
Frame B may be

Rule 2. Discontinuities and repetitions of AEN are permitted between Frame A and Frame B, provided that, where Frame A has
an AFN of n

— all Framgs have an AFN greater than'n{ and

— Frame B |has an AFN of n+2 minimum and n+12 maximum.

Rule 3. Amble Frames (see 18-1)-between Frame A and Frame B shall have a value of Group Number which fis equal to that of
Frame A. Other Frames betwe¢en Frame A and Frame B shall have a value of Group Number which is grgater than that of
Frame A.

Rule 4. THere shall_be a minimum of 29 Frames between Frames B and C, i.. if Frame B has an AFN of
n+2 < n' < np12, then Frame C shall have an AFN of n'+30 minimum. No unrecorded space, physical disconfinuity or seam or

AFN discon(linuily or repetition is allowed between Frames B and C.

16.6 EOD Area
The Data Area shall be followed by an EOD Area.

It shall consist of a minimum of 450 Tape Management Frames (see 18.3), and shall start after the last Amble Frame in the
sequence of Amble Frames which follows the last Recorded Data Group. The first Frame of the EOD Area shall be recorded at
least 2 500 mm before PEOT.

More than one EOD Area may exist on a tape. The EOD Area closest to LBOT shall be the only valid one for information
interchange.

16.7 Post-EOD Area

The EOD Area shall be followed by a Post-EOD Area which extends to PEOT. The contents of this Post-EOD Area are not
defined for interchange.
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Early Warning Point - (EWP)
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For a new or bulk-erased tape the position of the EWP is calculated by the drive writing the tape. The calculation shall ensure
that the EWP is not less than 3 000 mm before PEOT. Until data is recorded beyond the calculated EWP no indication of its
position is recorded on the tape. When data is first recorded beyond the calculated EWP, the setting of the AEWP bit (see
11.2.3.1.14) changes from ZERO to ONE in the last Basic Group which is completely or partially recorded before that point.

This changeov

er then denotes the position of the EWP when the tape is subsequently read.

For a tape containing data which is being overwritten, if the point at which overwriting commenced is before the EWP as
defined prior to the commencement of overwriting, a new position of the EWP is calculated by the drive currently writing the
tape. The calculation shall ensure that the EWP is not less than 3 000 mm before PEOT. When data is recorded beyond this

calculated EW
completely or

P, the setting of the AEWP bit (see 11.2.3.1.14) changes from ZERO to ONE in the last Bagic
partially recorded before that point. This changeover then denotes the position of the EWRW

subsequently fead.

For a tape con
overwriting ¢
overwriting gf

16.9 In

Initialization i
also used at o
Vendor Group
Tolerance Ba
numbers of 5
to the Referen|

If an initializa
Log(s).

Note - The tape 14
Group. The Refer

17

A partitioned
similar to thos

Lay

With the exce
each partition

taining data which is being overwritten, if the AEWP bit changes from ZERO to ONE prior to th
mmenced, the position of the EWP is denoted by that changcover, i.e. the AEWP bit is set
oups.

itialization

5 a procedure which shall be carried out before the first use of a tape carctridge for recording user
ther times). The procedure ensures that there shall be no unrecorded space between LBOT and
. The extent from LBOT to the end of the Vendor Group shall be recorded as a continuum in wh
pids No. 1 and No. 2 shall be recorded as Tape Management Frames (see 18.3) and shall ha
and 15 Frames, respectively. The Frames in the Position Tolerance Band No. 1 shall have their A
ce Area ID (see 11.3.5.1.2).

ion pass is performed on a recorded tape, it will destroy all data thereon, including the history da

yout is such that a separate initialization pass on a new orbulk-erased tape is not necessary prior to the recording of the
bnce Area, System Area and Vendor Group can be recorded at a time immediately prior to the recording of the first Recol

but of a partitioned tape

tape provides on one magnetic ape two independent partitions, each of which has a structurd
e of the recorded parts of a Single Data Space tape.

btion of the differences described hereafter, all of the foregoing descriptions of the recorded form
of a partitioned tape.

Group which is
hen the tape is

e point at which
to ONE in all

data (it may be
the end of the
ich the Position
e their nominal
rea ID fields set

a in the System

first Recorded Data
ded Data Group.

and properties

ht shall apply to
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Partition No. 1

;

N AN AN N\ AN AN < AV A AN -
Pos.Tol. \ System\_ System\ System '\ Pos. Tol.\ Vendor Vendor Recorded Recorded
Device Reference Band Preamble Log Postamble Band Group Group Data Group \ Data Group
Area Arca No.1 No.2 Preamble No.1 No.2
\ \ \ \ \ \ \ \ \
DEVICE |REFERENCE SYSTEM DATA
< > > <+ >
PBOT LBOT
330 mm {35 frames 30 frames 125 frames 110 frames |
+19 mm l
_— Partition No. | | Partition No. 0
Last Amble EOD \ Post-EOD 450 EOD \ Reference \ Pos .Tol. System System System \ Pos. Tol.
Redorded \Frames Y\ Area Area Frames Area Band Preamble Log Postamble[\ Band
Dafta Group No. 1 No. 2
DATA F.()D> POST-EOD REKERENCE SYSTEM
Min. 12} Min. 450 VEOT LBOT 30 frames {25 frames| 10 frames
frames | frames
Partition 'No. 0 >
Vendpr Vendor Reeorded Recorded Last Amble EOD Post-EOD
Grqup Group Data Group Data Group Recorded Frames Area Area
Pleamble No. 1 No. 2 Data Group
SYPTEM i DATA EOD POST-EOD
Min. 12 { Min. 450
frames frames
ECMA 95-9097 A PEOT

Figure 57 - Layout of a partitioned tape

17.1 Overall magnetic tape layout

The layout of a partitioned tape shall consist of the Device Area, partition 1 and partition 0, which shali be located in that order

from PBOT to PEOT.

17.1.1 Device Area

This area shall be identical with that of a Single Data Space tape.
17.1.2 Partition 1

17.1.2.1 Size of Partition 1

The total number of Frames in partition 1 shall be recorded in Pack Item No. 6 in the frames of the System Log of partition 1.

See 11.4.7.
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17.1.2.2 System Log
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The contents of Pack Items Nos. 8 to 15 in each frame of the Systemn Log shall depend on whether the Absolute Frame Number

is odd or even. See 11.5.2.

17.1.2.3 Virtual End Of Tape (VEOT)

The VEOT shall be a reference point at a distance equivalent to 450 Frames before the Partition Boundary. This reference point
is intended for use in a manner identical with that of PEOT on a Single Data Space tape, i.e. no recording shall occur within

partition 1 beyond VEOT, except during initialization (see 17.5).

The space between VEOT and the Partition Boundary shall contain Tape Management Frames which are identical with those of

the EOD Areg-of-partittont-
Note - After ovefwriting commences (see 16.5.5) in partition 1, all data between the current recording point and VEOT is logically’i
partition O is unaffected.

17.1.2.4 Partition 1 Early Warning Point - (EWP)

Within an empty partition 1 (see 17.4) the position of the EWP is calculated by the drive writing/thetape. The
ensure that the EWP is not less than 3 067 Frames before VEOT. Until data is recorded beyond the cald

haccessible. Data in

calculation shall
ulated EWP no

indication of [its position is recorded on the tape. When data is first recorded beyond the.calculated EWP, the setting of the

AEWP bit (s¢e 11.2.3.1.14) changes from ZERO to ONE in the last Basic Group which-is completely or p
before that paint. This changeover then denotes the position of the EWP when the tape\is subsequently read.

1 containing data which is being overwritten, if the point at which gverwriting commenced is be
defined prior Jto the commencement of overwriting, a new position of the EWP is'calculated by the drive curr
tape. The caldulation shall ensure that the EWP is not less than 3 067 Frames before VEOT. When data is reco
calculated EWP, the setting of the AEWP bit (see 11.2.3.1.14) changesArém ZERO to ONE in the last Basic
completely of partially recorded before that point. This changeoverdshen denotes the position of the EWP
subsequently fead.

For a partitio
which overwr
overwriting g

1 containing data which is being overwritten, if thetAEWP bit changes from ZERO to ONE pri
iting commenced, the position of the EWP is denoted by that changeover, i.e. the AEWP bit is s
Foups in partition 1.
Note - The lengt}
17.1.2.5

The Data Are

of tape occupied by 3 067 frames is approximately 500 mm.

Partition 1 EOD Area
h shall be followed by an EOD Area:
It shall consis
follows the lal
to, 450 Fram
VEOT is less
17.1.2.6

If the end of t
EOD Area sh
which are not

17.1.3

L of Tape Management Framesyand shall start after the last Amble Frame in the sequence of Amb
kt Recorded Data Group. If\the length of tape between the last Amble Frame and VEOT is great
s, the EOD Area shalltconsist of at least 450 Frames. If the length of tape between the last A
than 450 Frames, the-length of the EOD Area shall be equal to that length.

Partition 1 Rost-EOD Area

he EOD Areaoecurs before VEOT, it shall be followed by a Post-EOD Area which extends to V,
all consist-0f Tecorded Frames in which the Area ID (see 11.3.5.1.2) indicates partition 1, but
otherwise-specified for interchange.

Partition 0

wrtially recorded

fore the EWP as
ently writing the
ded beyond this
Group which is
vhen the tape is

r to the point at
ct to ONE in all

e Frames which
er than, or equal
mble Frame and

EOT. This Post-
the contents of

17.1.3.1 ILBOT

The LBOT is the Partition Boundary. The first Frame after this point shall have the Absolute Frame Number of
17.1.3.2
Pack Item Nos. 8 to 15 shall not be recorded in the frames of the System Log. See 11.5.2.

17.2 Area ID

System Log

one.

The most significant bit of the Area ID (see 11.3.5.1.2) shall be set to ONE for partition 0 and to ZERO for Partition 1.

17.3 System Area Pack Items No. 3 and No. 4
In the System Area of partition 0, the bytes of Pack Item No. 6 shall be set to all ONEs.

17.4 Empty partitions

On a partitioned tape, of which only one partition contains Recorded Data Groups, the other partition shall be regarded as

empty.
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17.4.1

An empty partition | shall contain

Empty partition 1

a Reference Area

a System Area

|

a Data Area, comprising a Vendor Group and at least 35 Amble Frames

a minimum of 3 517 Tape Management Frames identical with those of the EOD Area of partition 1.

The Vendor Group Preamble, the Data Area and the following Tape Management Frames shall form a continuum which
extends to the Partition Boundary and in which no unrecorded space, physical discontinuity or seam or Absolute Frame
Number dis§ontinuity or Absolute Frame Number repetition is permitted.

17.4.2
An empty pg

Empty partition 0
rtition O shall contain
a Referepce Arca

Area

a System
a Data A
an EOD
The first Fraj
The Vendor
discontinuity

17.5 I

Fca, comprising a Vendor Group and at least 35 Amble Frames

Area of length 450 Frames minimum.
me of the EOD Area shall be recorded at least 2 500 mm before PEOT.

Group Preamble, the Data Area and the EOD Arca shall form a ¢ontihuum in which no unrecord¢d space, physical
or seam or Absolute Frame Number discontinuity or Absolute Fiame Number repetition is permitted.

nitialization of partitioned tapes

When a new
partition, th
conforms to

or bulk-erased tape is to be used as a partitioned.tape, the recording of Recorded Data Gr
other is empty. In order to define the position ¢of\the Partition Boundary, to ensure that th|
the requirements of 17.4, and to assist in efficient, management of the tape position, it is conven

ups starts in onc
P empty partition
ent to perform an

initialization|
defined abo

pass prior to the first recording. Such initialization should write, as a continuum, empty parfitions 1 and 0 as
e.

If an initialifation pass is performed on a recorded tape, it may destroy all data thereon, including history data in the System
Log(s).
18 Housekeeping Frames

Housekeepirjg Frames do not contain any-aser data. The Main Data Fragments of each track shall be generated by forming a G1
Sub-Group, with a running number 0f 0 and in which each byte is set to all ZEROs, and then applying the procedure of 11.3
thereto. The [Sub code informatign'shall be as defined in 11.4.

There are thiee types of Housekeeping Frames, namely Amble Frames, System Log Frames and Tape Managefnent Frames.

18.1 mble Frames

Amble Frames are petmitted only in the Data Area. Their Logical Frame Number shall be zero. The Sub code information in
Pack Items No. 0; No. 1, No. 2 and No. 3 shall refer to the Basic Group which is represented by the preceding Recorded Data
Group.

Amble Frames are not permitted within a Recorded Data Group, except within a run of Intermediate Frames (see 16.5.4), and
are not permitted before the Vendor Group.

An Amble Frame shall be preceded only by another Amble Frame or the last Frame of a Recorded Data Group, except at an
append point (see 16.5.5.1 and 16.5.5.2).

18.2

System Log Frames shall be recorded within the System Area and with Absolute Frarne Numbers in the range 71 to 95. All
bytes of Pack Items No. 0, No. 1 and No. 3 shall be set to all ZEROs. Bytes SC0, SCI and SC2 of Pack Item No. 2 shall be set
to all ZEROs. Byte SC3 of Pack Item No. 2 shall be set as defined in 11.4.3.2.

18.3

Tape Management Frames shall be recorded only in

System Log Frames

Tape Management Frames

the Reference Area;
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— the System area, except in the System Log;
— the EOD Area;
— between VEOT and the Partition Boundary.

All bytes of Pack Items No. 0, No. | and No. 3 shall be set to all ZEROs. Bytes SC0, SC1 and SC2 of Pack Item No. 2 shall be
set to all ZEROs. Byte SC3 of Pack Item No. 2 shall be set as defined in 11.4.3.2.
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Annex A

(normative)

Measurement of the light transmittance of the prisms

A.l The
transmittanc

Transmittang
reading obta

Transmittang

A.2 Rad
An infra-red
wavelength 4

half-power b

A3 Rad
A silicon ph
A4

The optical

optical systefns shall be calibrated using the reference prism mounted as in figure A.1.

All measurer

A.S Ref

transmittancg:

dimensions:

Optiical assembly

following description outlines the measuring equipment and measuring method to be used form
of the prisms.

e is the ratio between the reading obtained from the measuring equipment with the cartridge in
ned with a reference prism in position.

e of the cartridge prism:

P_ (Cartridge prism)
x 100 %

P_ (Reference prism)

iation source

light-emitting diode (LED) with the following parameters shall be used:
t peak emission: 850 nm £ 50 nm

hndwidth: +50 nm

iation receiver

to diode shall be used. It shall be operate@in the short-circuit mode.

issembly for testing the cartiidge prisms shall be as shown in figure A.2. All surfaces shall be
hents shall be made inta-dark room.

Prence prism

95.9% for a wavelength of 850 nm = 50 nm

see figure A.3

A.6 Me
As described

. . '
sulrrgirnounry

in B.2.6; switch S to be in position 0.

casuring the light

position and the

matt black. Both
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f
N li
LED SN
d PHOT "'
Tt NN P
I\ N v
LED >
PHOTO|T
<
Tr. ECMA.95.00099-A
P
d r Cartridge.prism

ECMA-95-00598

Figure A.1 - R

a= 3,75 mm
b= 13,00 mm
¢ =64,20 mm

eference prism

d= 1,00 mm
e =13,20 mm
f= 1,00 mm

P Reference prism

Figure A.2 - Cartridge prism
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B.1 Intr

ISO/IEC 1552

Annex B

(normative)

Measurement of light transmittance of tape and leaders

oduction

1:1998(E)

The followin
measuring th

For the purp
reading obta
present. The

B.2 Desg¢
The equipme

the radiat
the radiat
the measy
the opticy
the measy

B.2.1 R

An infra-red
wavelength a

half-power b

B.2.2 R
A flat silicon
B.2.3 M

The measurij
the active arg

The surface (

The test piec

b description outlines the general principle of the measuring equipment and measuring method-o
b light transmittance of tape.

bse of this International Standard "light transmittance" is defined by convention as the relation
ned from the measuring equipment with the test piece inserted and the reading obtained wher
ransmittance value is expressed as the percentage ratio of the two readings.

tription of the measuring equipment
ht shall consist of

on source;

on recelver;

ring mask;

| path;

ring circuitry.

adiation source

ight-emitting diode (LED) with the following,parameters shall be used:
[ peak emission : 850 nm £ 50 nm
indwidth :+50 nm

adiation receiver

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

feasuring mask

g mask shall have acthjekness of 2 mm and a circular aperture of diameter d such that the area is
a of the photo didde;

f the mask shallbbe matt black.

shall be'held firmly against the mask to cover the aperture and to ensure that no ambient light le3

be applied when

ship between the
no test piece is

0 % to 100 % of -

tks past.

hask shall be

B.2.4 Qptical ‘path (figure B.1)
The optical path.shall be perpendicular to the mask. The distance from the emitting surface of the LED to the 0
d
L= mm
2tan

where ¢ is in mm and « is the angle where the relative intensity of the LED is equal to, or greater than, 95% of the maximum
intensity of the optical axis.

B.25S F

inish

The whole assembly shall be enclosed in a matt black case.

B.2.6

Measuring circuitry (figure B.2)

The components of the measuring circuitry are
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E

R

LED

Di

A

Rgo, Rgy
S

Vv

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

: light-emitting diode

: silicon photo diode

: operational amplifier

: feedback resistors

: gain switch

: voltmeter

©ISO/IEC

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

Di is operatin

The output v

Vo=I xR,

The output v

Rﬂ) and Rﬂ sh

Ryo 1
R, 20
B.3 Mea
B.3.1 Se]
B.3.2 W
B.3.3 M

100 %.
B.3.4 M

voltmeter no

74

b in the short circuit mode.

tage of the operational amplifier is given by

where /, is the short-circuit current of Di.

[tage is therefore a linear function of the light intensity.

all be low temperature-drift resistors with an accuracy of 1 %. The followingratio applies

suring method
t switch S to position 0.
th no test piece mounted vary the supply voltage’of E until voltmeter V reads full scale

bunt a leader or trailer tape on the mask. Flf¢ reading of the voltmeter shall be in the

bunt a test piece of magnetic tape .o, the mask. Set switch S to position 1. Full def
w represents a light transmittance of\5 %.

(100 %).

range 60 % to

lection of the
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Tape

Silicon photo

/ diode

S TITTIMITIMIMMN

Optical
Axis

OO TS
\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\

Mask

N IEDDONOAN

Figure B.1 - Optical arrangement

Ry

Ry

1LED

ECMA-93.0124-A

Figure B.2 - Measuring circuitry
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Annex C

(normative)

Measurement of Signal-to-Noise Ratio

The Signal-to-Noise Ratio shall be measured using a spectrum analyzer with a resolution bandwidth of 10 kHz.

tha tact acationc oo thoco dofio o o oloneo 10 F b Totornatinna]l Qrondard
TG o Sare—TnosSt-atreaTh—Cratst—r Tt SHte ROt r=trahaata-

Unless otherwv

C.1

C.2 Recqg
C.3 Mea

corresponds
of the read

measured vaflues. This is S

During each ¢
yields one mg

C.4 Mea
with the mo
is Namp.

C.S Com
Ntope = \/17\
Ncmp shi
Ntope

C.6 Repq

the Signal-t

C.7 Repg

. ¢rase the tape to be tested.

H tatad
TSe=StatrCaTnt—TeSTCOt

rd the tape at 2 999,9 ftpmm. The associated recording frequency is denoted,f;.

ure the rms signal amplitude by gating the sweep of the spectrum analyzer over a leng

to an 70° £ 3° arc of scanner rotation. The centre of this arc shall\bewithin 5° of the ¢

head’s contact with the tape. Each sweep yields one measured value. Compute thd
tape*

f the same 8 sweeps, measure the total rms noise level at frequeney f>, where f; is 1 MHz less tha

asured value. Compute the average of 8 measured values. THig is Ny ;.

bure the rms read channel noise level at frequeney'f> over the same 70° arc, without a ¢
ors running. Each sweep yields one measured value. Compute the average of 8 measur

. . Sfope
pute the Signal-to-Noise Ratio for this pass, 20 log ———— dB, where
tape
2 2
Itofol - Nomp :
111 be less than 0,7.

at C3, C4,.CS5 for at least 64 passes. Take the average of the 64 Signal-to-Noise Ratig

-Noise Ratio for the tape (SNRMPC).

ayC:¥to C.6 for the Secondary Standard Reference Tape, to give SNRy grT-

The Signal-to
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h of track that

ntre of the arc
average of 8

h fi. Each sweep

ape loaded but

d values. This

s to determine
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Annex D

(normative)

Method for determining the nominal and the maximum allowable recorded levels (pre-recording condition)

The following tests shall be carried out under the conditions defined in clause 10 of this International Standard.

D.1 Meé
D.1.1 i
note the rea
D.1.2 4
low value u
D.1.3 g
The read ou
D.1.4 )i
D.2 Me|
D.2.1 b
the output o
D.2.2 g

The read ou

D.2.3 R

D.3
As a history
1s necessary
the levels u
1 499,9 ftpn
recording de

Note - It is recd
the physical re

Limits for the recorded levels

thod for determining the Nominal Recorded Level

Read the section of the Secondary Standard Amplitude Calibration Tape that has been recorded
| output and apply the appropriate calibration factor.

.c. erase the Secondary Standard Reference Tape and record at 4 499,8 ftpmm, ingereasing the w
til the output on read equals, after applying the appropriate calibration factor, thévatue noted in I

.c. erase the interchange tape and record at 4 499,8 ftpmm with the current determined in D.1.2.

put from this tape is the Nominal Recorded Level for the physical recording density of 4 4998 ft

Repeat D.1.1 to D.1.3 for the physical recording densities of 1 499.9 ftpmm, 1999,9 ftpmm and 2

thod for determining the Maximum Allowable Recorded Level

.. erase the Secondary Standard Reference Tape and re¢ord at 4 499,8 ftpmm, increasing the
h read equals, after applying the appropriate calibration factor, 119 % of the value noted in D.1.1.

.. crase the interchange tape and record at 4 499,8 ftpmm with the current determined in D.2.1.

put from this tape is the Maximum Allowable Regorded Level for the physical recording density

Repeat D.2.1 and D.2.2 for the physical recording densities of 1 499,9 ftpmm, 1 999,9 ftpmm and

of excessive recording levels can impair the operation of the recording system used in this Intern
to prescribe limits for the recording levels to which the tape has been subjected since the last bul
sed when recording a tapg~fot interchange. These levels are, for each of the physical reco
m, | 9999 ftpmm, 2 9999 ftpmm and 4 499,8, the Maximum Allowable Recorded Level
nsity.

mmended that a tape jorbe-used for interchange should not have been previously recorded at levels higher than its Nomi
ording densities of,1 499.9 ftpmm, 1 999.9 ftpmm, 2 999,9 ftpmm and 4 499,8 ftpmm.

at 4 4998 ftpmm.

Fite current from a
D.1.1.

pbmim.

99,9 ftpmm.

write current until

bt 4 499,8 ftpmm.
2 999,9 ftpmm.

hitional Standard it
Ik erasure and for
ding densities of
for that physical

al Recorded Levels at

77


https://iecnorm.com/api/?name=4eb419aede42965ba8cc1837b29d4621

ISO/IEC 15521:1998(E)

E.1

Annex E

(normative)

Representation of 8-bit bytes by 10-bit patterns

The 10-bit pa

E.2 The 1
All 10-bit pat

Each 10-bit p
be selected {0

Q' is thq
Q 1S thg
E.3 The 1

terns are represented with the bit recerded first to the left and the bit recorded last to the right.

hagnetic recording system chosen requires that the d.c. level of the recorded signals be maintained

erns are either balanced to d.c. level of zero or have a d.c. imbalance of 6:4 or 4:6.

httern is accompanied by an indicator Q which instructs the translator which of thetwo alternative
I the next 10-bit pattern in order to maintain the lowest d.c. level.

d.c. information of the previous pattern.

d.c. information of the current pattern.

eft-hand column indicates the hexadecimal notation of the 8-bit byte for ease of search.

78
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The 8-bit bytes are represented with the most significant bit to the left and the least significant bit to the right.

near ze€ro.

patterns should
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