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Foreword

ISO (the Intgenationa ganizatio Standardization)and heInternationa e echnical-Conn
specialized dystem for worldwide standardization. National bodies that are members of ISO or IEC™p
development|of International Standards through technical committees established by the respective organizaf
particular figlds of technical activity. ISO and IEC technical committees collaborate in fields of jmutua
international prganizations, governmental and non-governmental, in liaison with ISO and IEC, alsg;take part in
field of inforfnation technology, ISO and IEC have established a joint technical committee, ISOAECITC 1.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives;, Part 3.
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INTERNATIONAL STANDARD

ISO/IEC 20062:2001(E)

Information technology - 8 mm wide magnetic tape cartridge for information
interchange - Helical scan recording - VXA-1 format

1

Section 1 - General

Scope

This Internatronal Standard specifies the physrcal and magnetrc characterlstlcs of an 8 mm wide magnetlc tape cartridge to

enable physiga
method and
magnetic tapq

This Internat

Type A, Typg

Information
interchange ¢

If compressia
2 Con
2.1 Mag

A magnetic t
this Internati

2.2

A drive gend

the recorded format called VXA 1 and thereby allowmg data 1nterchange between drrves by
cartridges.

onal Standard specifies three types depending on the length of magnetic tape contained,in‘the ca
B and Type C.

nterchange between systems also requires, at a minimum, agreement betweend the interchange
pde(s) and the specifications of the structure and labelling of the information(on the interchanged

n is used with this format, it shall be according to International Standard ISO/IEC 15200.

formance

netic tape cartridges

hpe cartridge shall be in conformance with this International Standard if it satisfies all mandatory
nal Standard throughout the extent of the tape.

Generating drive

rating a magnetic tape cartridge for interchange shall be entitled to claim conformance with f{

Standard if a]l the recordings that it makes on a tape meet.the mandatory requirements of this International Stan

conformance
the system to

2.3 Rec

A system req
Standard if if
able to recog

shall state whether or not the registered cémpression algorithm specified in ISO/IEC 15200 is imy
process data from the host prior to allocating data to segment data packets.

biving drive

eiving a magnetic tape cartridge for interchange shall be entitled to claim conformance with {

hise the use of the data compression algorithm specified in ISO/IEC 15200.

3 No
The followi

mative references

normativendocuments contain provisions which, through reference in this text, constitute pi

International [Standard/Fer dated references, subsequent amendments to, or revisions of, any of these publicatiq
However, pafties towagreements based on this International Standard are encouraged to investigate the possib
the most recejnt editions of the normative documents indicated below. For undated references, the latest edition
document refpired’to applies. Members of ISO and IEC maintain registers of currently valid International Stand

pals, the recording

means of such

be, referred to as

parties upon the
artridge.

requirements of

his International
dard. A claim of
lemented within

his International

is able to handle any recording on this tape according to this International Standard. A receivifgg drive shall be

ovisions of this
ns do not apply.
ility of applying
of the normative
ards.

ISO/IEC 15200:1996
ISO 527-3:1995
ISO 1302:—!

ISO/IEC 11576:1994

IEC 60950-1

:2001

Information technology - Adaptive Lossless Data Compression algorithm (ALDC)
Plastics - Determination of tensile properties - Part 3: Test conditions for films and

)

Geometrical Product Specifications (GPS) - Indication of surface texture in te
documentation

of data

Information technology equipment - Safety - Part 1: General requirements

1) To be pub

© ISO/IEC 200

lished. (Revision of ISO 1302:1992)

1 — All rights reserved
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Information technology - Procedure for the registration of algorithms for the lossless compression
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4

Terms and definitions

For the purposes of this International Standard, the following terms and definitions apply.

4.1
4.2
4.3

4.4

4.5
4.6
4.7

4.8
4.9
4.10
4.11
4.12

4.13
4.14
4.15
4.16

4.17

4.18
4.19

4.20

Note - The Mastef Standard Reference*Tape has been established by Ecrix Corporation.

4.21
4.22

4.23
4.24

ac erase: A process of erasure utilising alternating magnetic fields of decaying intensity.

algorithm: A set of rules for transforming the logical representation of data.

Average Signal Amplitude: The average peak-to-peak value of the output signal from the read head at a density of

2 740 ftpmm measured over a minimum distance of 100 mm, exclusive of missing pulses.

azimuth: The angular deviation, in degrees of arc, of the recorded flux transitions on a track from a line
track centreline.

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

normal to the

Beginning of Data (BOD): The point in a partition after which a recording of data for interchange ¢or

Beginning of Tape (BOT): The transition from the tape leader to an opaque area of the Splicd
transludent leader tape is joined to the magnetic tape.

bit cel
byte:

: A distance along the track allocated for the recording of a Channel bit.
n ordered set of bits acted upon as a unit.

cartridge: A case containing magnetic tape stored on twin reels.

Channel bit: A bit after 8-14 transformation.

Cyclic|Redundancy Check (CRC) character: A character derived from information contained in d
is used for error detection.

End of Data (EOD): The point in a partition before which a recofding of data for interchange ends.
End of Partition (EOP): The virtual point along the length 6ftape at which a partition ends.

End of Tape (EOT): The transition from an opaque area ofjthe splice to a translucent trailer tape.
Error [Correcting Code (ECC): A mathematical prdcedure yielding bytes used for the detection and

eITors.
File
point.

ark: A mark recorded on the tape at theZtequest of the host system to separate files or to provi
his format provides for Long and ShortEile Marks.

Logicql Block: Information (data) sent to the tape drive to be recorded.

magnetic tape: A tape that acceptsiand retains magnetic signals intended for input, output, and stora,
information processing.

Master Standard Reference Tape: A tape selected as the standard for Signal Amplitude, Typid
Current] Overwrite and Resolution.

Partition: A forniatted length of tape used to record data.

physicpl recerding density: The number of recorded flux transitions per unit length of track, exp
transitigns per millimetre (ftpmm).

nmences.

by which a

ata bytes that

correction of

de an append

be of data for

al Recording

essed in flux

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

Secondary Standard Reference Tape (SSRT): A tape the performance of which is known and stated in relation

to that of the Master Standard Reference Tape.

Note - Secondary Standard Reference Tapes can be ordered under the Part Number 111.00124 from Ecrix Corporation, 5525 Central
Avenue, Boulder, Co. 80301, USA.

In principle, such tapes will be available for a period of 10 years from the publication of the first edition of this International Standard.
However, by agreement between ECMA and Ecrix Corporation, this period may be shortened or extended to take account of demand for
such tapes.

It is intended that these be used for calibrating Tertiary Reference Tapes for use in routine calibration.

4.25

Set Mark: A mark recorded on the tape at the request of the host system to separate a set of data or
append point.

© ISO/IEC 2001 — All

to provide an

rights reserved
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4.26

4.27

4.28

4.29

4.30

4.31

densit

5 Cor
5.1

A measured
value of 1,26
1,235 to 1,27

o  Letters g
e The setti
e  Number{

e  Numbers
significa

e Negativg

e In each field the data is processed so that the most significant byte (byte 0) is processed first. Within ea
significapt bit (numbered 7 in an 8-bit byte) is processed first, least significant bit is numbered 0 and is pro
order of processing applies also to the data input to the Error Detection and Correction circuits and to thd
otherwisg stated.

5.2 Names

The names of

6

CRC
BOD
BOT
ECC
EOD
EOT
LB
LBA
LBS
Isb
LSB
msb
MSB
OWG
SPM
SRA
SSRT
TDR
THR
VPA

ISO/IEC 20062:2001(E)

Standard Reference Amplitude (SRA): The Average Signal Amplitude derived from the Master Standard
Reference Tape, using the Test Recording Current at 2 740 ftpmm.

Standard Reference Current (Ir): The current that produces the Reference Field.

Tape Reference Edge: The lower edge of tape as seen when viewing the recording surface of the tape with the
supply reel to the observer’s right.

Test Recording Current (TRC): The current used to record the SRA. The TRC is 1,4 times the Standard
Reference Current.

Track: A diagonally positioned area on the tape along which a series of magnetic transitions may be recorded.

Typical Field: In the plot of the Average Signal Amplitude against the recording field at the physical recording

y of 2 740 ftpmm, the minimum field that causes an Average Signal Amplitude equal to 90 %
Average Signal Amplitude.

Reppesentation of numbers

Acr

Cyc
Beg
Beg
Erro
End
End

ventions and Notations

value is rounded off to the least significant digit of the corresponding specified(vatue. It implid
with a positive tolerance of +0,01, and a negative tolerance of -0,02 allows a/range of measy
5.

hd digits in parentheses represent numbers in hexadecimal notation.
hg of a bit is denoted by ZERO or ONE.
in binary notation and bit combinations are represented by stfings of digits 0 and 1.

in binary notation and bit combinations are shown with)the most significant byte to the left, ai
0t bit in each byte to the left.

values of numbers in binary notation are given in-Two’s complement.

entities, e.g. specific tracks, ficlds, etc., are given with a capital initial letter.

onyms

ic Redundancy Che¢k
nning of Data

nning of Tape

r Correction Code

of Data

ofPape

of the maximum

s that a specific
red values from

d with the most

h byte the most
cessed last. This
ir output, unless

Log

al Rlacl
<

T D TOCIC

Logical Block Address
Logical Block Set

Least Significant Bit

Least Significant Byte

Most Significant Bit

Most significant Byte
Overwritable Gap

Splice Position Marker
Standard Reference Amplitude
Secondary Standard Reference Tape
Tape Directory Record

Tape header Record

Virtual Packet Address

© ISO/IEC 2001 — All rights reserved
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7

Environment and Safety

The conditions specified below refer to the ambient conditions immediately surrounding the cartridge.

Cartridges exposed to environments outside these limits may still be able to function usefully; however, such exposure may
cause permanent damage.

7.1

Testing environment

Unless otherwise specified, tests and measurements made on the cartridge to check the requirements of this International
Standard shall be carried out under the following conditions

temperature:

relative humidity:

23°C+2°C
40 % to 60 %

conditioning pe
7.2
Cartridges used

temperature:
relative humidit]
wet bulb temper

WS I | £ % fn. 241 -
TUU ULIUIU Lbbllllé. 4t 11 111111,

1

Operating environment

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

5°Cto45°C
20 % to 80 %
26 °C max.

y:
pture:

The average tenjperature of the air immediately surrounding the tape shall not exceed 45°C.

If a cartridge h
cartridge shall b
of the operating

7.3
The following ¢

Storag

temperature:
relative humidit]
stray magnetic f]

There shall be n|

7.4

Recommended
be taken to mini

Trans

7.5 Safety

The cartridge sH
in an informatio!

7.6

The cartridge sh
IEC 60950-1.

s been exposed during storage and/or transportation to conditions-outside the above values, b
e conditioned in the operating environment for a time at least equal*to the period during which if
environment, up to a maximum of 24 h.

e environment
bnditions shall be observed during storage
5°Cto32°C

20 % to 60 %
shall not exceed 4 000 A/m at any point on the tape.

:
eld:

b deposit of moisture on or in the cartridge.

ortation

imits for the environments, to which a cartridge may be subjected during transportation, and the j
mise the possibility of damagg, are provided in annex K.

all satisfy the safety requirements of IEC 60950-1 when used in the intended manner or in any fg
h processing.systém.

Flammnpability

all be made from materials that comply with the flammability class for HB materials, or better, 3

efore use the
has been out

precautions to

reseeable use

s specified in

8
8.1

Section 2 - Requirements for the case

Dimensional and mechanical characteristics of the case

General

The cartridge shall consist of the following elements:

a case
recognition

holes

a write inhibit mechanism
twin reels containing magnetic tape
a locking mechanism for the reels

© ISO/IEC 2001 — All

rights reserved
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Dimensional characteristics are specified for those parameters deemed to be mandatory for interchange and compatible use of
the cartridge. Where there is freedom of design, only the functional characteristics of the elements described are indicated. In
the figures a typical implementation is represented in third angle projections.

Figure 1 shows a perspective view of the cartridge seen from the top.

Figure 2 shows a perspective view of the cartridge seen from the bottom.
Figure 3 shows a perspective view of Reference Planes X, Y and Z.

Figure 4 shows the front side with the lid closed.

Figure 5 shows the left side with the lid closed.

Figure 6 shows the top side with the lid closed.

Figure 7 shows the right side with the lid closed.

Figure 8 shows the rear side with the lid closed.

Figure 9 shows-the-bottont bidC, datomrand bupyuﬁ arcas:

Figure 10 shows the bottom side with the lid removed.

Figure 11 shows the enlarged view of the datum and recognition holes.

Figure 12 shows cross-sections through the light path holes, the recognition holes and the write-inhibit hole.
Figure 13 shows details of the lid when closed, rotating and open.

Figure 14 shows details of the lid release insertion channel.

Figure 15 shows the lid lock release requirements.

Figure 16 shows the reel lock release requirements.

Figure 17 shows the reel unlock force direction.

Figure 18 shows the lid release force direction.

Figure 19 shows the lid opening force direction.

Figure 20 shows the light path and light window.

Figure 21 shows the internal tape path and light path.

Figure 22 shows the cartridge reel and a cross-section view of th¢ cartridge reel.
Figure 23 shows a cross-section view of the cartridge reel intetface with the drive spindle.
Figure 24 shows the tape access cavity clearance requirements:

The dimensidns are referred to three orthogonal Reference Planes X, Y and Z (see figure 3).
Plane X is pefpendicular to Plane Z and passes through the céntres of the Datum Holes A and B.
Plane Y is pefpendicular to Plane X and Plane Z and passes through the centre of Datum Hole A.
Datum area A, B and C shall lie in Plane Z.
8.2 Oveprall dimension (figures 5. and 6)
The length of the case shall be

/1 =162,5 mm + 0,3 mm
The width oflthe case shall be

I =P5,0 mm £ 0,2’ mm
The distance [from the\top of the case to Plane Z shall be

I3 =150 mm + 0,2 mm

The distance from e Tear 3ide 1o Piance X shail be
I4=47,35 mm %+ 0,15 mm

The distance from the right side to Plane Y shall be
I5=13,0 mm + 0,1 mm

8.3 Holding areas (figure 6)

The holding areas shown hatched in figure 6 shall be the areas along which the cartridge shall be held down when inserted into
the drive. The distance of the holding areas from Plane X shall be

lg = 12,0 mm max.
The width when measured from the edge of the case shall be

/7 =3,0 mm min.

© ISO/IEC 2001 — All rights reserved 5


https://iecnorm.com/api/?name=40aafacc7adefb76ce130a7c777340ac

ISO/IEC 20062:2001(E)

8.4 Cartridge insertion (figures 4, 7, 10, 13 and 14)

The cartridge shall have asymmetrical features to prevent insertion into the drive in other than the correct orientation. These
consist of an insertion channel, a recess and an incline.

The insertion channel (figures 4 and 14) shall provide for an unobstructed path, when the lid is closed and locked, to unlock the
lid. The distance of the insertion channel from Plane Y shall be

lg=79,7 mm £ 0,2 mm
There shall be a chamfer at the beginning of the insertion channel defined by
lg=1,0 mm £ 0,1 mm

Hhe=15mm= 0.1 mm

An additional cijamfer further into the insertion channel shall be defined by
l10=0J7 mm + 0,1 mm
l17=10 mm £ 0,1 mm
l1g =38 mm* 0,1 mm

The innermost Width of the insertion channel shall be
/11 = 140 mm min.

The thickness of the lid shall be
lip=12 mm+ 0,1 mm

There shall be a|chamfer on the lid defined by
l13=08 mm £ 0,1 mm
lg=12 mm+ 0,1 mm

The lid shall extend from the case a distance of
/15=0)5 mm £ 0,1 mm

The distance from the left side of the case to the lid*lock shall be
l19=02 mm £ 0,2 mm

The height of thg insertion area shall be

b =23 mm min.

+ 0,2 mm
121 =2J5 mm

- 0;0Nmm

The recess is logated on-the right side of the cartridge. The position and dimensions (figures 7 and 10) shall be defjned by

lyp =75 mm max.

I3 = 1 L,0mm= 0.2 mm

lh4=1,5mm=* 0,1 mm
The depth of the recess shall be

bhs=1,5mm+ 0,1 mm

The incline (figure 13) is part of the lid structure. The distance of the incline from Plane X shall be defined by

+ 0,0 mm
126 = 7,7 mm
-2,5 mm

The angle of the incline shall be

ap =20°+1°

6 © ISO/IEC 2001 — All rights reserved
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The incline shall end at its intersection with radius r3 (see 8.13).

8.5

Window (figure 1)

A window may be provided on the top side so that parts of the reels are visible. The window, if provided, shall not extend
beyond the height of the cartridge.

8.6 Loa

ding grips (figures 5 and 7)

The cartridge shall have a recessed loading grip on the right side and on the left side to allow handling by an automatic loading

mechanism.

The distance

from Plane X to the centreline of the loading grip shall be

I8 =39,35 mm % 0,20 mm;

The distance

lr9 7
The width of
I30 3
The depth of
I317
and the angle]
ajy =
8.7 Lab

A portion of
the size of th

The area useq

The position

I3 5 0,5 mm min.
l33 5 1,5 mm min.
I34 % 80,0 mm max.
The label areps shall not be recessed by more than 0,3 mm.

8.8 Dat

The annular
shall have a (

The centres d

The centre of

The distance |

from Plane Z on the bottom side and from the top side shall be
1,5 mm+ 0,1 mm;

the indent shall be

i

5,0 mm + 0,3 mm

the indent shall be

>

2,0 mm £ 0,2 mm
of the indent

90° + 5°.

el areas (figures 6 and 8)

he rear side of the cartridge and a portion of the top side of the cartridge may be used for labels.
labels shall not interfere with the operation or clearance requirements of the cartridge component

| for labels on the top side shall not extend beyofid the inner edge of the holding areas defined by /

hnd dimensions of the label area on the rear-Side shall be defined by

m areas and datum holes (figures 9, 10 and 11)

iameter d1 equadl to 6,0 mm + 0,1 mm and be concentric with the respective datum hole.

f datum-holes A and B lie in Plane X.

the ciréular datum hole A shall be at the intersection of planes X and Y (see figure 9).

['he position and
parts.

k and /7.

datum areas A, B and C shall lie in Plane Z. They determine the vertical position of the cartridge in the drive. Each

I35 =68,0 mm = 0,1 mm

The distance

from the centre of the circular datum hole C to Plane Y (see figure 11) shall be

36 = 10,20 mm % 0,05 mm

The distance

from the centre of datum hole D to Plane Y (see figure 11) shall be

l37=79,2 mm £ 0,1 mm

The distance

from the centres of datum holes C and D to Plane X (see figure 10) shall be

133 =36,35 mm % 0,08 mm

© ISO/IEC 2001 — All rights reserved
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The thickness of the case in the datum areas shall be

lo=1,

The diameter at

ly0=2,

2mm+ 0,1 mm
the bottom of datum hole A and datum hole C shall be

6 mm min.

The depth of the holes shall be

lpp=4,

0 mm min.

The upper diameter of datum holes A and C shall be

14423

+ 0,05 mm
00 mm

This diameter s}
I =1
There shall be a
I43=0
az =45
The width at the
The depth of thd
The dimensions

145:3

lig =3

ry= l,'
This width shall|
There shall be a

8.9 Suppo

The cartridge S
and C, respectivj

The areas withir
149 = 0
Support areas Al

- 0,00 mm
jall be to a depth of
5 mm min.
chamfer around the outside of datum hole A and datum hole C defined by
3 mm max.
04 10
bottom of datum holes B and D shall be /4.
holes shall be /4.
at the top of the holes shall be

5 mm £ 0,1 mm

+ 0,05 mm
00 mm

- 0,00 mm
5 mm £ 0,05 mm

be to a depth Iy;.

It areas (figure 9)

l49 of the edge of.thie cartridge shall be recessed from the Support Areas.
5 mm + 0,1, mm

and B shall/extend from Plane X towards the front of the case a distance

ly7 = 1¢

Support areas Alz

Support areas A and B shall extend from the centre of the Datum holes toward the inside of the case a distance of

,0mm/+ 0,1 mm

l43=11,0 mm £ 0,1 mm

Support areas A

ls0=1,

and B shall extend from Plane X toward the rear of the case a distance of

0 mm = 0,1 mm

The distance of Support areas C and D from Plane X shall be

/51 =30,0 mm £ 0,1 mm

The dimensions

lsp =5,

of Support areas C and D shall be defined by /47 and

5mm £ 0,1 mm

l53 =64,5 mm £ 0,2 mm

chamfer around the outside of datumrholes B and D defined by /43 and a3.

ipport areas are shown shaded in figure 9. Support areas A, B and C shall be coplanar with Daty
ely, within 0,1 mm. Support area D shall be coplanar with Plane Z within 0,15 mm.

m areas A, B
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8.10 Recognition holes (figures 10, 11 and 12)

There shall b

e 6 recognition holes numbered 1 to 6 as shown in figure 11.

The centre of recognition hole 1 shall be defined by /55 and /5.

The centre of recognition hole 2 shall be defined by

I54=43,35 mm % 0,15 mm

lg1 = 10,0 mm + 0,1 mm

The centre of recognition hole 3 shall be defined by /54 and /57.

The centre of recognition hole 4 shall be defined by /54 and

Isg % 79,0 mm £ 0,2 mm

The centre of[recognition hole 5 shall be defined by

I55 53,7 mm £ 0,1 mm

I56%2,3 mm+ 0,1 mm

Recognition hole 6 shall be defined by

lo6 7
lg7 7
log 7
l9g 5

Recognition
3,0 mm= 0,1

46,0 mm + 0,1 mm
+0,1 mm
3,4 mm
- 0,0 mm
26,4 mm * 0,05 mm
+ 0,05 mm
3,60 mm
- 0,00 mm

mm.

Recognition hole 6 shall have the cross-section M-M shown in figure 12.

The depth of
Is9 5

The depth of

le0 T

a closed recognition hole below Plane-Z shall be
+0,3 mm
1,2 mm
-0,1 mm

an open recognition hole below Plane Z shall be

5,0 mm min.

One of the crjoss-sections.shows a recognition hole closed by a plug. The other shows one hole with the plug

the other holg

This Internat

onal Standard prescribes the following states of these holes for Type A Tape Cartridges.

—  Recognifionhole 1 shall be closed.

holes 1 to 5 shall have the cross-section E<E~and F-F shown in figure 12 and shall havg

closed by-a‘plug. These plugs shall withstand an applied force of 0,5 N without being punched oyt.

a diameter of

pbunched out and

— Recognition hole 2 shall be open.
— Recognition hole 3 shall be closed.
— Recognition hole 4 shall be open.
— Recognition hole 5 shall be closed.
— Recognition hole 6 shall be open.

This International Standard prescribes the following states of these holes for Type B and Type C Tape Cartridges.

— Recognit
— Recognit
— Recognit
— Recognit
— Recognit
— Recognit

© ISO/IEC 200

ion hole 1 shall be closed.
ion hole 2 shall be open.
ion hole 3 shall be open.
ion hole 4 shall be closed.
ion hole 5 shall be closed.
ion hole 6 shall be open.
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8.11

Write-inhibit hole (figures 11 and 12)

The centre of the Write-inhibit hole shall be defined by /54 and

ls7=6,4mm* 0,1 mm

The diameter of

the hole shall be 3,0 mm + 0,1 mm.

The depth of a closed Write-inhibit hole below Plane Z shall be /5.

The depth of an

When the Write-

open Write-inhibit hole below Plane Z shall be /g.

inhibit hole is open, recording on the tape is inhibited. When it is closed, recording is enabled.

The case may have a movable element allowing the Write-inhibit hole to be opened or closed. If present, this element shall be

such that the sta
constructed to W
15N.
8.12

These surfaces d

Pre-pd

The distance fro

Positioning of th
le3=1
lea=06

Positioning of th
lgs =14

The position an
lgg =1

a4:45

il Re S CHE LS RS T 1ot idecd " Q 1 o Re S CRE LT BN T | 1
C O UIC WITIC=IIIIDIU TIOIT SIIdIT DT VISIDIC (SCC IIZUIT 6 dS dll CAAITIPIC). TIIC VY TTIC=1IITUIL TIOIC Cli

ithstand a force of 0,5 N. The force required to open or close the Write-inhibit hole shall be-bet

sitioning surfaces (figures 4 and 10)

etermine the position of the cartridge when it is inserted into the drive loading slof:

m Plane Z to the surface on which the tape reference edge rests (figure 4) shall be
+0,0 mm
4 mm

-0,1 mm
e cartridge relative to Plane Y shall be controlled by the surfaces-defined by
0 mm + 0,1 mm
.0 mm + 0,2 mm
e cartridge relative to Plane X shall be controlled by.the surfaces defined by
.65 mm + 0,10 mm
| angle of the chamfer at the edge of this sutface shall be defined by
,I5mm+ 0,10 mm

oilo

8.13 Lid(

parts, the main
The main part r

The location of

fi
The cartridge slfall have a lid for proteetion of the tape during handling, storage and transportation. The lid cq

ures 6, 13, 15, 18 and 19)

art and an auxiliary(part.
tates around axis A’(see figure 13) the position of which is fixed relative to the case.

hxis A shall‘be-defined by

psure shall be
veen 1 N and

nsists of two

+ 0,05 mm
lr7=0J55 mm

-0,10 mm
lg7="7,5mm £ 0, mm

The auxiliary part rotates around axis B the position of which is fixed relative to the main part of the lid and moves with it.
When the lid is in the closed position, the location of axis B shall be defined by

leg =1,

0 mm = 0,1 mm

lgo = 10,1 mm £ 0,1 mm

The rotation of the auxiliary part is controlled by a cam at each end such that it follows the path indicated in figure 13.

The auxiliary part, when fully opened, shall allow a clearance of

79 = 14,8 mm min.
l77 =11,5 mm £ 0,2 mm

l;p=1,

10

2mm+ 0,1 mm

© ISO/IEC 2001 — All

rights reserved
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When the lid is completely open, neither part shall extend above a plane located /73 above and parallel to Plane Z.

l73=

22,3 mm max.

The angle to the bottom of the lid from Plane Z when the lid is completely open shall be

as =

+1°
85°
-20

When the lid is in a partially open position, neither part shall extend above a plane located /74 above and parallel to Plane Z.

lq=

22,5 mm max.

The path of the top of the lid as it opens shall be defined by

)=

The start poit

175 7
The height of

l76 7

The front of the lid measured from Plane X shall be

l773

The inside of]

178 7
The top front
r3 =

The design o
pin in the dri
defined by

l79 7
I30 7
I31 7
ag =
The force req

The force req

It of the incline on the case that meets the lid (figure 6) shall be defined by

14,9 mm max.

8,4 mm max.

the lid from Plane Z (figure 13) shall be

+ 0,0 mm
15,2 mm
- 0,5 mm

+ 0,0 mm
15,3 mm
- 0,3 mm
the lid shall provide clearance for the tape defined by
13,15 mm £ 0,10 mm
of the lid shall have a radius 3. The centre of the.radius shall be axis A.

14,7 mm max.

 the locking mechanism is not specified\by this International Standard except that it shall be oper|
ve. The lid release mechanism shall(be actuated when the drive release pin is in the shaded are

2,0 mm £ 0,1 mm

8,2 mm + 0,2 mm

0,7 mm %+ 0,2 mm

30°+1°

uired to unlock the lid lock shall not exceed 0,25 N in the direction shown in figure 18.

uired to*open the lid shall not exceed 1,0 N in the direction shown in figure 19.

hted by a release
L (see figure 15)

8.14 Car

tridge reel lock (figure 10, 16 and 17)

The reels shall be locked when the cartridge is removed from the tape drive. This International Standard does not specify the

design of the

locking mechanism except that it shall be operated by a release pin in the drive.

The locking mechanism shall be accessed through a rectangular hole in the case (see figure 10) defined by the centreline from

Plane Y

Igp =34,5 mm £ 0,1 mm;

the top from Plane X

Ig3=35,85 mm £ 0,15 mm;

and
Ig4=4,0 mm + 0,1 mm
Ig5 = 6,5 mm min.

© ISO/IEC 2001 — All rights reserved
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The dimension of the locking mechanism shall be defined by
+0,3 mm
186 =3,2 mm
- 0,2 mm

lg7=4,0 mm £ 0,1 mm

a7 =60,0° £ 1,0°

The reels shall be locked when the operating face of the release pin is located at a distance from Plane X defined by

+2,0 mm
lgg = 39,0 mm
-0,0 mm

The reels shall He unlocked when the operating face of the release pin is located at a distance from Plane X defined by

+ 0,50 mm
189 =41,75 mm
- 0,00 mm

In this position fhere shall be a clearance between the locking mechanism and the inside of the rear wall of the carfridge defined

by
lgg = 0)5 mm min.

The pin used to move the locking mechanism shall penetrate the cartridge a distance of;
lg; = 7J8 mm max.

The cavity of the locking mechanism shall be defined by
lgp =4)0 mm £+ 0,1 mm

r4 = 0,3 mm max.

The force required to unlock the reel lock in the direction shown in figure 17 shall not exceed 1,0 N.

8.15 Reel agcess holes (figure 10)

The case shall hpve two circular reel access holes that shall-allow penetration of the drive spindles.

The positions off the access holes shall be defined by:
lg93=23,00 mm + 0,05 mm
lgg4 =1],40 mm + 0,05 mm
lgs =46¢,2 mm £ 0,1 mm
The diameter offthe holes shall be
dy = 18,80 mm =£ 0,05:1mm

8.16 Interfice between the reels and the drive spindles (figures 22 and 23)
The drive spindles shall engage the reels in the area defined by

[102:‘ Aymm + 01 mm
o3 =4,4 mm + 0,1 mm

1194 = 0,6 mm max.

+ 0,08 mm
dq=10,00 mm
- 0,00 mm

ds =16,0 mm max.

+ 0,0 mm
dg = 18,0 mm

-0,1 mm

+ 0,0 mm
d7=16,0 mm

-0,1 mm

12
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The reel engagement hole shall have a chamfer defined by
lo5=2,4 mm % 0,1 mm
ag=15°+1°
The bottom of the reel on the outside edge shall have a chamfer defined by
1106 = 0,2 mm max.
ag=45°+1°

The position and width of the slots with which the drive spindle will engage shall be defined by

+0,2 mm

1107 = 774 mm

a10

- 0,0 mm

= 60°+ 1°

The teeth in the reel engagement hole shall have a radius

rs
The depth /1

l108

d3:

When the tapj

109
and the Supp

110
The penetratil
I
h2

a1

=|0,2 mm max.

s of the reel driving hole shall be effective at diameter d3
= 9,4 mm min.
+ 0,08 mm
6,50 mm
- 0,00 mm
e is loaded in the drive, the tape centre line shall be in a plané¢arallel to Plane Z at a distance
= 7,05 mm + 0,10 mm
hrt areas of the reels shall be at a distance from Plaii¢\Z defined by
= 0,6 mm £ 0,2 mm
pon of the reel drive spindle into the reel shallibe defined by
= 7,5 mm max.

= 8,0 mm max.

= 60°+ 1°

When the caitridge is mounted in the.drive, so the Support areas are at a distance /1 from Plane Z, a force F

shall be exe

d on the reel in the direction shown in figure 23.

8.17 Light path (figures 10, 12, 20 and 21)

A light path phall be provided for sensing the leader and trailer tapes. When the lid is open, an unobstructed
exist from thg¢ d;( diameter light path hole to the outside of the cartridge via square windows in the light path

section D-D in figate™2) and the light window in the cartridge lid.

The centre ofl thevight path hole shall be defined by /g, and

15

The diameter

=8,35mm= 0,10 mm
of the light path hole shall be

+ 0,3 mm

d]() = 6,5 mm

- 0,0 mm

The light path hole shall have a chamfer defined by

l116

= (0,5 mm max.

an =45°+1°

© ISO/IEC 2001 — All rights reserved
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=0,6 N+0,2N

light path shall

hole (see cross-
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The position and size of the square window on each side of the light path hole shall be

/117 =6,05 mm £ 0,10 mm

+ 0,4 mm

l118=2,5 mm

-0,0 mm

The hole shall be deep enough to allow penetration of a light emitter a distance of

l119 = 12,5 mm min.

The angle of the light path shall be

a3 ="5,50°+0,25°

The position an

l120=3,8 mm + 0,1 mm
+ 0,4 mm
1121 = ,5 mm
- 0,0 mm
l122 = 6,05 mm £ 0,10 mm
8.18 Positign of the tape in the case (figure 21)

The tape shall ry

h3 =

The guide surfa
that extend to p

re =3,

These points shd

1124 =76,28 mm + 0,30 mm
l1p5=127,25 mm + 0,20 mm
1126 = 31,15 mm + 0,20 mm
l127=9,67 mm £ 0,10 mm
8.19 Tape path zone (figure 21)

When the cartri
the guide surfac
zone shall be ma

128 =1

l130 =4

| size of the cartridge lid window shall be

In between two guide surfaces in a plane parallel to Plane X and /;34rom it.
3,15 mm =+ 0,10 mm

ces shall have a radius of 7 and shall be tangential, as shown in figure 21, to lines tangential to
ints outside the case.

mm £ 0,1 mm

11 be defined by

lge is inserted into-the/drive, the tape is pulled outside the case by tape guides and is no longer ij
bs. The tape path zene (see figure 21) of the case is the zone in which the tape shall be able to moy
intained for both sides of the case and shall be defined by /1,4 to /157 and

3,0 mmk 0)1 mm

6,2 mm =+ 0,2 mm

the reel hubs

) contact with
e freely. This

14 mm+ 01 mm

h31=

The clearance between the tape and the guides shall be defined by

/129 = 0,3 mm min.

/137 = 0,3 mm min.

14
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Tape access cavity (figure 10)

When the cartridge is inserted into the drive, tape guides in the drive pull the tape into the drive tape path. The two radii  are
centred on Datum holes A and B. The shape and dimensions of the access cavity for these tape guides shall be defined by /g3
and /g4, and the following

r7=2,3mm* 0,1 mm

The two radii rg are centred on the centres of the reel access holes.

8.21

rg=24,15 mm + 0,10 mm

l133=3,85 mm £ 0,10 mm

Tapgaceess cavity clearance requirements tfigure 24— ]

The case design shall provide clearance for drive tape threading mechanisms and shall be defined by

l134F 1,2 mm max.

+ 0,20 mm
l35F 1,15 mm

- 0,00 mm

+ 0,0 mm
1136 = 14,0 mm

- 0,2 mm

l137F 66,8 mm min.
l133F 10,0 mm min.
l139 F 66,8 mm min.
a4 ¥ 49° max.
l140F 1,2 mm max.
1141 F 14,8 mm min.
l113F 13,0 mm min.

l114F 4,0 mm max.

© ISO/IEC 2001 — All rights reserved
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Top side

Right side @
Take-up reel

/ Rear side

Window

Lid

Supply reel

Iirection of tape motion

7

Recording surface of the magnetic tape

Loading grip

Front side

Left side

00-0001}A Bottom side

Figure 1 - Tape cartridge assembly top view, lid opened

Bottom side

Recognition hole 4

Recognition hole 5

Lefit side Datum hole D

\ og S / Rear side

Recognition hole 3

Datumhole B Recognition hole 6

S N\
// o @ PN Write-inhibit hole
=

Recognition hole 1

O Recognition hole 2

/ g A
Front side N /‘ / K

Datum hole A Right side

00-0002-A Top side

Figure 2 - Tape cartridge assembly bottom view, lid closed
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00-0003-A

Figure 3 - Reference Planes X, Y, and Z

Incorrect insertion channel

\ 4 162

NI - \

00-0045-A

Figure 4 - Front side, lid closed
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Incorrect insertion
protection recess

Incorrect insertion

protection incline
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214’ 128 7 l 4 N
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—lr A e | v
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Loading grip " 4 A—h Loading grip
| A L Lo Cprle—pte—t o
12
: # A:
Figure S - Left side, >{]
lid closed Figure 6 - Top side, Figure 7 - Right side
lid closed lid closed ’
b e 62
L
+ 4 i I3
X
kbh— Uy . 4_131
Section B-B Section A-A
00-0046-A
Label area
Iz % Write-inhibit indicator
—
133 !
la 34 > 2
00-0005-A

Figure 8 - Rear side, lid closed
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Datumhole & | Datum hole B
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Support area A — G Support area B
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31
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\\_/ A \_//
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Datum h¢le C / O O | ¢ [ I—I O O Datlym hole D
Datum aflea C = T =
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— 53 »
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Datum area A and C Datum area B

00-0006-A

Figure 9 - Bottom side, Datum and Support areas
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- I35 g
Pre-positioni i
re-positioning a, _ lgy _ - a,
surface >/
A
A
165
A
A A
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138 lS4
\ 4

00-0007-A

Figure 10 - Bottom side, lid removed

20

© ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=40aafacc7adefb76ce130a7c777340ac

ISO/IEC 20062:2001(E)

|
39 ! I 7777777777777777 o
l43 X a3 |
Chamfer | Recognition
' hole 6 loe
7732 | # / 145 > -« ‘
| 44 i
C —» |
L49 — \J | lo7
E l46 ‘
ad |
ST s B log
»7 ‘r‘
L |
Section {C - C Detail A Detail G
5t
[37
x -
Recognition |7 ‘ Datum hole D 45 /
54 B 54
hole 1 ! /
‘ Recognition to
Datum hole ¢ | v
Recognition ‘
v !
hole 2 \ ] ‘ - 4
! 59y | - '
! P 1
E E i F ‘ Iss| F
Write-inhibit s !
N r11 e-1nhib1 | Recognition »L¢ Ise Recognition
_hole
‘ hole 3 57 hole 4
|
« Isg >
Detail B Detail C
00-000§-A
Figure 11 - Details of datum and recognition holes
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/ Removable plug
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Figure 12 ~Cross-sections of light path holes, recognition holes and write-inhibit hole
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Figure 15 - Lid release requirement
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Figure 16 - Reel lock and release
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96-0222-A

Figure 17 - Direction of force needed to unlock the reel lock

96-0223-A

Figure 18 ~Direction of force needed to unlock the lid lock
%’/ “‘
W

96-0224-A

Figure 19 - Direction of force needed to open the lid
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Figure 20 - Light path and-light window
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Figure 21 - Internal tape path and light path
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Support area

Figure 23 - Interface with drive spindle
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Figure 24 - Tape access cavity clearance
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Section 3 - Requirements for the Unrecorded Tape

9 Mechanical, physical and dimensional characteristics of the tape
9.1 Materials

The tape contained within the case shall consist of a leader tape, magnetic tape and trailer tape as shown in figure 25.

BOT EOT
Leader Magnetic Tape Trailer

D D

70 mm fto 90 mm 62 m, 107 m or 170 m 70 mim to 90 mm

Figure 25 — Tape configuration

The base materipl of the recordable area of the tape shall be an oriented polyethylene terephthalate film (or equiyalent) coated
on one side with a strong yet flexible ferromagnetic layer of evaporated metal material (orequivalent). The back syirface may be
coated.

There shall be a leader tape between the take-up hub and BOT. There shall be a frailer tape between EOT and the supply hub.
The leader and| trailer tapes shall consist of a translucent length of the/same base material (or equivalent) without the
ferromagnetic cating or the back coating.

The leader and frailer tapes shall each be attached to the magnetic tapé&by means of a splicing tape that extends over each such
joint. The splicing tape shall consist of polyethylene terephthalate.(or equivalent) coated on one side with 3an acrylic (or
equivalent) adhgsive material

leader and trailer tapes shall be in the range 70 mm to 90 mm. The joints between the leader and trailer tapes
and the magnetif tape shall ©e-perpendicular to the Tape Reference Edge within 10°.
9.2.3 Length|of the.splicing tape

The splicing tage shall’have a length of 13 mm max. It shall extend for a distance of 6,5 mm + 1,5 mm over the leader and
trailer tapes.

9.3 Width
9.3.1 Width of magnetic, leader and trailer tape

The width of the magnetic tape shall be 8,00 mm + 0,01 mm. The difference between the largest and smallest width shall not
exceed 6 pm.

The width of the leader tape and trailer tape shall be 8,00 mm = 0,02 mm.
Procedure
1. Cover a section of the tape with a glass microscope slide.

2. Measure the width across the tape from edge to edge with no tension applied to the tape using a calibrated microscope,
profile projector, or equivalent having an accuracy of at least 2,5 pm.
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Repeat the measurement to obtain tape widths at a minimum of five equally spaced positions along a magnetic tape length

of 1,0 m

min., or 5 equally spaced positions along the leader or trailer tape.

The tape width is the average of the widths measured.

9.3.2

Width and position of the splicing tape

The width of the splicing 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 0,60 mm above the bottom edges of the other tapes and the top edge of
the splicing tape shall be no more than 0,60 mm below their top edges. Neither edge of the splicing tape shall extend beyond
the edges of the leader, trailer and magnetic tapes.

9.3.3
The edge w
length of 50
Procedure
1. PlaceaA
2. Using a
0,25 mm|
3. Using m
regressid
4. Determit
5. Repeat s
1001.
6. The edgg

Edge weave

eave is the mean deviation of the Tape Reference Edge from the mean edge position that is calculat

ﬁ;;bed over a sample
. The edge weave shall not exceed 6 pm.

50 mm sample under a tension of 0,050 N + 0,005 N.

calibrated edge position sensor (see figure 26), with an accuracy of 0,5 pm or better, take 1001
intervals along 250 mm of the Tape Reference Edge of the sample.

n analysis (see figure 27).

weave is the average value of the 800 maximum deviations found over the 800 measurement sets

Edge position sensor
<

Tape Flanged guide

) (@

measurements at

casurements 1 to 201, calculate the mean Tape Reference Edge positioh/for that 50 mm intefval using linear

ie the maximum deviation from the mean Tape Reference Edge withifithese 201 measurements (s¢e figure 27).

teps 3 and 4 for the next set of measurements 2 to 202, and,sucgessively for all sets from 3 to 203 up to 800 to

4— 250 mm —»

0,050 N 0,050 N

98-0101-A

Figure 26 - Measurement of edge weave
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Tape Reference Edge

~—|

i /\\/A\//\\//\\// —
Maximum . K

deviation

Calculated
~—— edge
position

< 50 mm »

93.0102.A

Figure 27 - Edge weave

9.4 Discontinuities

There shall be np discontinuities in the tape between BOT and EOT, such as those produced by tape)splicing or pdrforations.

9.5 Thickless
9.5.1 Thickn
The thickness of the magnetic tape at any point shall be between 6,5 um and 7,3 um

ss of the magnetic tape

9.5.2  Thicknpss of leader and trailer tape
The thickness of the leader and trailer tape at any point shall be between 9 gni‘and 17 pm.

9.5.3  Thicknpss of the splice tape
The thickness of the splice tape at any point shall be 20 um max.

9.6 Longifudinal curvature
The radius of curvature of the edge of the tape shall not beless than 33 m.

Procedure
1. Allow a 1,0/m length of tape to unroll and assume its natural curvature on a flat smooth surface.

2. Measure th¢ deviation from a 1,0 m chord;

3. The deviatipn shall not be greater than 3,8 mm.

This deviation cprresponds to the minimum radius of curvature of 33 m if measured over an arc of a circle.
9.7 Cupping

The departure of the tape from a plane established by the edges of the tape shall not exceed 0,7 mm.

Procedure

1. Cutal50 nluni 10 mm length of tape.

2. Condition it for a minimum of 3 h in the test environment by hanging it so that the coated surface is freely exposed to the
test environment.

3. Lay the tape across two cylindrical guides that are placed horizontally with the centres 35 mm apart.
4. Attach a 0,3 g weight to each end of the tape.
5. Measure the distance between the plane established by the edges of the tape and the maximum deviation from the plane.

9.8 Coating adhesion

The force required to peel any part of the coating from the tape base material shall not be less than 0,10 N.

34 © ISO/IEC 2001 — Al rights reserved


https://iecnorm.com/api/?name=40aafacc7adefb76ce130a7c777340ac

ISO/IEC 20062:2001(E)

Procedure

1. Take a test piece of the tape approximately 380 mm long and scribe a line through the coating across the width of the tape
125 mm from one end.

2. Using a double-sided pressure sensitive tape, attach the test piece to a smooth metal plate, with the coated surface facing
the plate, as shown in figure 28.

3. Fold the test piece over 180° adjacent to and parallel with the scribed line. Attach the metal plate and the free end of the
test piece to the jaws of a universal testing machine such that when the jaws are separated the tape is peeled. Set the jaw
separation rate to 254 mm/minute.

4. Note the force at which any part of the coating first separates from the base material. If this is less than 0,10 N, the tape has
failed the test. If the test piece peels away from the double-sided pressure sensitive tape before the force exceeds 0,10 N,
an alternptive type of double-sided pressure tape shall be used.

If the back surface of the tape is coated, repeat the procedure for the back coating.

Recording surface Scribed ling

-\ !
-/

S
T

— 125 mm. S Pressure-sensitive tape

93-0120-A

Figure 28 - Measurement‘of’the coating adhesion

9.9 Laypr-to-layer adhesion

There shall bg no tendency for the test piece to stick otfhe coating to peel.
Procedure
1. Attach ope end of a test piece of magneticC tape of 1,0 m in length to the surface of a glass tube of 36 mm in diameter.
2. Wind th¢ tape onto the tube at a tensten of 1,1 N.

3. Store thd wound test piece in,atemperature of 45 °C + 3 °C and a relative humidity of 80 % for 4 h.
4. Store fora further 24 h in the testing environment.

5. Apply a force of 0,1 N to"the free end of the test piece and allow it to unwind slowly.

9.10 Tengpile strength

Measurements shall’be made in accordance with ISO 527-3. The length of the test piece shall be 200 mm. The length of the
leader tape t¢st\piece shall be 50 mm. The length of the trailer tape test piece shall be 50 mm. The rate of efongation for all
tensile tests shall be 100 mm/minute.

9.10.1 Breaking strength

Load the test piece until the breaking point of the test piece is reached. The force required to reach that point is the breaking
strength of the tape.

The breaking strength shall be 8 N min.

9.10.2 Yield strength
The yield strength is the force necessary to produce a 5 % elongation of the tape.

The yield strength shall be 4 N min.
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9.11 Residual elongation

The residual elongation, stated in per cent of the original tape length, shall be less than 0,04 %.

Procedure

1. Measure the initial length of a test piece of 1,0 m with a maximum applied force of 0,20 N.

2. Apply an additional force per total cross-sectional area of 20,5 N/mm? for a period of 10 minutes.

3. Remove the additional force and measure the length after ten minutes.

9.12 Electrical resistance of the recording surface

The electrical resistance of any square area of the recording surface shall be 10% Q max.

Procedure
1. Condition a

2. Position thg
least N4, s
ground and

3. Apply the f§

4. Apply adc
the electrica

Repeat for a totz

When mounting
under test.

Note - Particular

test piece of tape in the test environment for 24 h.

test piece over two 24-carat gold-plated, semicircular electrodes having a radius » =10,mm and
that the recording surface is in contact with each electrode. These electrodes shall*be placed j
parallel to each other at a distance d = 8 mm between their centres. See figure 29

rce necessary to produce a tension of 5 N/mm? to each end of the test piece.

voltage of 7 V £ 1 V across the electrodes and measure the resulting eurrent flow. From this val
1 resistance.

1 of five positions along the test piece and average the five resistance readings.

the test piece, ensure that no conducting paths exist between the electrodes except that throug

ttention should be given to keeping the surfaces clean.

A4

A

v

B o

93-0050-B

Figure 29 - Measurement of electrical resistance

a finish of at
arallel to the

ue, determine

h the coating

9.13 Tape winding

The magnetic recording surface of the tape shall face outward from the cartridge and reels.

9.14 Light transmittance of tape

The light transmittance of the magnetic tape shall be 5 % max.

The light transmittance of the leader and trailer tapes shall be 60 % min.

The method for measuring light transmittance is given in annex A.

10 Magnetic recording characteristics

The magnetic re

36

cording characteristics shall be defined by the testing requirements given below.
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When performing these tests, the output or resultant signal shall be measured on a read-while-write pass for both a tape
calibrated to the Master Standard Reference Tape and the tape under test, on the same equipment.

10.1

Test conditions

The following conditions shall apply to the testing of all magnetic recording characteristics in clause 10, unless otherwise

stated.

tape condition:

head/tape speed:

tape tension

track width:

10,683 7 m/s + 0,003 0 m/s
0,10 N £ 0,02 N measured at the input scanner

15,0 um £ 1,5 pm

ac erased to -40 dB or less of the Average Signal Amplitude recorded at 2 740 ftpmm

write gap len,
read gap leng

gap azimuth:

recording cufrent:

recording wa

read head set
read pass:

read output I¢

10.2
The Typical ]
Traceability {
Reference T4
10.3

The Average
and 2,0 dB o

Sign

Traceability
supplied with

pth:
th:

0,25 ym * 0,03 um
0,25 pm £ 0,03 pm
20,00°+ 0,16°

Test Recording Current
veform: square wave

ing during a
The read head shall cover the whole width of the recorded.frack

vel: peak-to-peak amplitude

Typjical Recording Current

Recording Current of the tape shall be between 85 % and 115,% of the Reference Recording Currg
o the Reference Recording Current is provided by the calibration factors supplied with each Sec
pe.

al Amplitude

Signal Amplitude, exclusive of missing pulses, at the recording density of 2 740 ftpmm shall be
the Standard Reference Amplitude.

o the Average Signal Amplitude of(the Master Standard Reference Tape is provided by the cg
each Secondary Standard Reference Tape.

10.4 Res¢lution

The ratio of
density of 78

Traceability §
Secondary St
10.5

The signal-tg
specified ban|

Sign

he Average Signal Amplitude at the physical recording density of 2 740 ftpmm to that at the ph
B ftpmm shall be between 90 % and 110 % of the same ratio for the Master Standard Reference Ta

0 the resolution forthe Master Standard Reference Tape is provided by the calibration factors su|

hndard Referenee Tape.

al-to-Noise Ratio

-noise_tratio (SNR) is the average read signal power divided by the average integrated rms noi
dwidth and is expressed in dB.

nt.

pndary Standard

between -1,7 dB

libration factors

ysical recording
pe.

pplied with each

PC power over a

Procedure
1.

the video bandwidth shall be 300 Hz.

and normalise for the resolution bandwidth. This result is dByoysk.

The SNR shall be measured using a spectrum analyser. The spectrum analyser resolution bandwidth shall be 30 kHz and

Measure the rms noise power over a section of tape. Integrate the rms noise power over the range from 1 MHz to 29 MHz

Measure the average read signal amplitude of the 2 740 ftpmm signal over the same section of tape using a spectrum

analyser. Repeat this measurement over a minimum of 20 data sets, each set being at least 50 % of a track. Normalise this
result to a 15 um head width.

The SNR is ¢

© ISO/IEC 200

dByr(15) = dB(W) + 20 log(15/W), where W is the width of the read head.
alculated from these results: SNR= dByg(15) - dByoise
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The SNR shall be no less than -2dB relative to the SNR measured on the Master Standard Reference Tape.

10.6 Ease of erasure

When a tape has been recorded at 783 ftpmm with a recording current equal to the Test Recording Current and passed through
a longitudinal steady erasing field of 320 000 A/m any remaining signal shall not exceed -35 dB of the Standard Reference
Amplitude. The erasure field shall be reasonably uniform, for example, the field in the middle of a solenoid.

10.7 Tape quality

10.7.1 Missing pulses

A missing pulse is a loss of read signal amplitude. A missing pulse exists when the base-to-peak read signal is 30 %, or less, of
half the Average Signal Amplitude for the recording density of 2 740 ftpmm on the same tape.

10.7.2 Missing pulse zone

A missing pulsgl zone shall commence with a missing pulse and ends when a length of 1 mm of track has®een theasured. If a
missing pulse zdne continues for a distance exceeding 1 mm, a further missing pulse zone shall result.

A missing pulse|zone does not continue from one track to the next.
The missing pulpe zone rate shall be less than 1 in 25 tracks and applies to both positive and negative azimuth tracks.

10.7.3 Overwrite

Overwrite is thelratio of the amplitude of the fundamental frequency of the residual of alow density recording aft¢r overwriting
at a higher density to the amplitude of the fundamental frequency of the original low(ensity recording.

Traceability to the overwrite ratio for the Master Standard Reference Tape is provided by the calibration factors supplied with
each Secondary|Standard Reference Tape.

Procedure
1. ac erase the[tape.
2. Record at the physical density of 783 ftpmm and measure the'amplitude of the fundamental frequency.

3. Overwrite gt the physical recording density of 2 740 fipmim and measure the amplitude of the fundamental frgquency of the
residual 783 ftpmm signal.

4. Repeat for the Secondary Standard Reference Tape.
Requirement

) Residual amplitude of the fundamental frequency at 783 fipmm after overwrite
Overprite = 20 log - — - dB
Amplitudé of the fundamental frequency of the original recording at 783 ftpinm

shall be no morg than 1,5 dB of the Master Standard Reference Tape overwrite.

Section 4 - Requirements for an Interchanged Tape

11 Track Format
11.1 General

Information to be written to tape may consist of data bytes or control information. User data may be either fixed or variable in
length. Fixed length user data is presented at the interface as a collection of fixed-length Logical Blocks. Variable length user
data is presented at the interface as a single Logical Block. User data transferred across the interface is formed into Logical
Block Sets (LBS) that may then be acted upon as the unit for compression when performed. There may be multiple Logical
Block Sets in a user initiated write session. Logical Blocks are converted into Segment Data Packets as described in 11.2. Track
Packets are described in 11.3, and Control Packets are defined in 11.4. Track Packet framing sync and modulation are
described in 11.5. After transformation to Channel bits, tracks are written in pairs with positive and negative azimuths. Figure
30 shows the sequence of events transforming user data to track data packets written to tape.
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Logical Block Sets

Compression Unit

Write

ISO/IEC 20062:2001(E)

Multi-write

User Data

IV\II\

Segment Data Packets

Sefement Buffer - ECC

Trg

Cdntrol Packets

Written Tape

00-

8/14 Conversion

N2

Logical Block Addresses

/N

ool odoooboooooeoonn

[

ck Data Packets

068-A

noooogoooon|

|

Figure 30 - Track format sequence

11.2  Phypical Logical Block Format
11.2.1 Lpgical Block Set (LBS)

A Logical Block Set (LBS)is.a collection of user bytes that is sent from the Host Computer across the inte
rding as ong orrmore Logical Blocks. A LBS may contain from 1 to 8 191 Logical Blocks (LB).

drive for recd

The LBS length is vatiable in that contiguous LBSs may have different lengths

Compression
(non-compre

when-performed, treats the LBS as the unit to be compressed. Changing between compression

o S |

—
-
T
-
—
—

Iface to the tape

node and normal

sion’) mode within a LBS is not allowed. Thus it is possible that compressed and uncompressed LBS may be

adjacent on the tape.

LB1 LB2 LB3 LBn LBn+1 LBn+2 LBn+p
y A A A4 A A4 A4
Logical Block Set 1 BIIZ) gﬁigzlt ) Logical Block Set 3
00-0069-A

Figure 31 — Example of Logical Block Sets
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11.2.2

Logical Blocks

Each Logical Block (LB) within an LBS shall have the same length which shall be from 1 to 262 144 bytes in length. Each LB
within the LBS shall have a unique Logical Block Address (LBA) that is four bytes in length. LBAs shall be assigned in

increasing order

starting with 1 within each partition. Logical Blocks shall be directly accessible from the LBA.

Logical Blocks shall be divided into Segment Packets, each of which shall contain 64 bytes of user data. The data packets,
along with control information, are put into a buffer (see 11.2.3) for writing on the tape.

Logical Block 1 Logical Block 2 Logical Block 3

A

Begment
Packet 1

Segment
Packet 5

Segmient
Packet 6

Segment
Packet 3

Segment
Packet 4

Segment
Packet 2

11.2.3

A segment is a
64 bytes. Each

Segment D:
ECC area:

The Segment D
to store the LBY
and end in the s

Data Packet shalll not include more than one LBS. Each S¢gment Data Packet shall be 64 bytes in length, therefd

Data Packet ma
and shall be ign

The last packet
Overhead Packd
working backw4

11.24

Seg

The Segment Operhead Packets in the data area of a segment contain overhead information about the LBSs that
the segment. Thjs information«dneludes:

Size and n

Segment Packets

Location of|all boundaries between LBSs in the segment
Logical Blgck Address of the LBS to start in the segment

Tape partitipny. Volume initialisation count, and whether the LBS is compressed

-0070-A

Figure 32 - Example of Logical Block to Segment Data Packet transformation

et of 1220 Segment Packets (78 080 bytes) as shown in figure 33. Each element in the segment
segment is divided into two areas:

ta/Overhead Packets: 1024 packets
96 packets

ita/Overhead Packet area is a set of 1024 packets artanged in a 32 by 32 array (see figure 33). Th
pement. A Logical Block Set shall start at the beginning of a Segment Data Packet boundary and
i contain fill data if the LBS occupies fewer than 64 bytes. Fill data is not defined in this Internati

red during interchange.

of the segment, located in row 31 and column 31, shall be the Key Overhead Packet. If additi
ts are required, they shall occupy consecutive locations in the segment, starting with row 31, co
rds.

ent Overhead Packets

berof LBs within each LBS starting in the segment

is a packet of

s area is used

data and Segment Overhead Packets. The Segment Overhead Packets locate the positions where the LBSs start

pach Segment
re a Segment
bnal Standard

bnal Segment
lumn 30, and

are stored in

Segment flush indicator
Segment CRC

The number of Segment Overhead Packets in a segment is variable and depends on how many LBSs are placed in a segment.
This is due to variable LBS sizes. The Key Overhead Packet shall occupy the last packet location of the segment (row 31,
column 31). If there are less than 7 LBS boundaries within the segment, the Key Overhead Packet shall be the only overhead
packet in the segment, and LBS data shall occupy all other locations in the segment (up to and including row 31, column 30).

For each additional 8 LBS boundaries that exist in the segment, an additional Segment Overhead Packet is present in the
segment starting at row 31, column 30, until all of row 31 is filled with overhead packets. The maximum number of LBS

boundaries that s

40

hall exist in one segment is 247.
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_ Row
e g ECC
S Segment, 1024 Packets S PQ D]g%(gla]
Row 0 >
> PQ
E %
Row 31 > l
P Special
Q ECC
Column ECC
Key overhead padket

11.24.1 K

The 64 bytes
field, shall hq

1 =1 packet ( 64 bytes )

00-0031-A

ey Overhead Packet format

Figure 33 - Segment Organisation

(Row 31, Col 3] )

of the Key Overhead Packet are formatted into fields as shown in figure 34. Each field, except the segment CRC
ve.ant 8-bit CRC for error detection.

For a segment that contains LBS data, the segment CRC and main key field are always valid. The information in the main key

field specifies the number of additional overhead fields that contain valid information.

© ISO/IEC 200
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11.2.4.1.1

There shall be ul
the second occu

L

Byte position Bytes Contents
within a packet
0to7 8 LBS boundary field
8to 15 8 LBS boundary field
16 to 23 8 LBS boundary field
24 to 31 8 LBS boundary field
32t0 39 8 LBS boundary field
40 to 47 8 LBS boundary field (first boundary)
48 to 55 8 First LBS attributes field
56 to 59 4 Segment CRC
60 to 63 4 Main key field

BS boundary fields

p to 6 LBS boundary fields in the Key Overhead Packet, with the first bounidary field occupying b
bying bytes 32 to 39, etc. Figure 35 shows the format of each 8-byte field.

Figure 34 - Key Overhead Packet format

ytes 40 to 47,

Byte b7 b6 b5 b4 b3 b2 bl b0
position

n LSZz7 LSZ6 LSZ5 LSz4 LSZ3 LSZ2 LSZ1 LSZp
n+1 LSZ15 LSZ14 LSZ13 LSZ12 LSZ11 LSZ10 LSZ9 LSZB
n+2 NLBS5 NLB4 NLB3 NLB2 NLB1 NLBO LSZ17 LSZ]6
n+3 LBSC NLB12 NLBI11 NLBiO NLB9 NLBS NLB7 NLB6
nt+4 ECOL1 ECOLO EBYTES | EBYTE4 | EBYTE3 | EBYTE2 | EBYTEl | EBY[TEO
nt5 EROW4 | EROW3 | EROW2_ ['EROW1 EROWO | ECOL4 ECOL3 ECQL2
n+6 0 0 0 0 0 Skip Flush Valigl end
nt7 Cc7 Co6 C5 C4 C3 C2 Cl CO

The LBS bound
contain the segnj

o LSZ:

e NLB:

e LBSC:
e ECOL:
e EROW:
e EBYT:
e Byte6:
42

Figure 35 - LBS boundary field

ary field consists of two parts: the first 4 bytes contain the information about the LBS and the s
lent location, )LBS endpoint key, and LBS Boundary field CRC.

LogicakBlock Size bits 0 to 17. The Least Significant Byte is byte 0 of this field.
Number of Logical Blocks per LBS. The msb of this 13-bit number is b6 of byte 3.

econd 4 bytes

LBS Compression flag. IT set to 0, this LBS is not compressed; if set to 1 this LBS 1s compressed.

LBS end column within this segment.

LBS end row within this segment.
LBS end byte within the data packet defined by ECOL and EROW.
b7 to b3 shall be set to ZERO.

b2 shall be set to ONE if there is a single unused packet after the LBS endpoint, otherwise it shall be set to

ZERO.

bl shall be set to ONE if the segment is flushed (see 11.2.6) after this endpoint, otherwise it shall be set to
ZERO. A segment shall be flushed if there are no LBS data packets remaining in this segment for this write

session.
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e CRC:

11.2.4.1.2

ISO/IEC 20062:2001(E)

b0 shall be set to ONE if there is a valid end to a LBS in this segment, otherwise it shall be set to ZERO. If b0
is set to ZERO, b2 and b1 shall be ignored, and the contents of bytes 4 and 5 are not valid.

An 8-bit CRC is generated over this entire 7-byte field according to the following polynomial: x* + x” + x* +

x°. See annex D.

First LBS attributes field

Figure 36 shows the format of the first LBS attributes field.

Byte b7 b6 b5 b4 b3 b2 b1 b0
position
48 LBA7 LBAG6 LBAS LBA4 LBA3 LBA2 LBAI LBAOQ
49 LBA15 | LBA14 | LBA13 | LBA12 | LBA1l | LBA10 | LBA9 LBAS
50 LBA23 | LBA22 | LBA21 | LBA20 | LBA19 | LBA18 | LBA17 (yLBAIl6
51 LBA31 | LBA30 | LBA29 | LBA28 | LBA27 | LBA26 | LBA25|/| LBA24
52 INIT7 INIT6 INITS INIT4 INIT3 INIT2 INIT1 INITQ
53 INIT15 | INIT14 | INIT13 | INIT12 | INIT11 | INIT10~| INIT9 INITS
54 PART7 | PART6 | PARTS | PART4 | PART3 | PART2 | PART1 | PART0
55 CRC7 CRC6 CRC5 CRC4 CRC3 CRC2 CRCl1 CRCO

e LBA:

e INIT:

e PART:
e CRC:
11.2.4.1.3
Bytes 56 to 5
contain LBS

may contain
Overhead an
defined in an

Figure 36 - LBS Attributes field

Logical Block Address of the first LBS that starts in/this/segment.
Tape initialisation count. This field is incremented ¢ach time the tape is initialised.

Tape partition number. This number shall bg €ither (00) or (01).

x°. See annex D.

Segment CRC field

fill data if a LBS ends in that packet) shall always be used as a complete packet in

nex E.

An 8-bit CRC is generated over this entire 7-byte field according to the following polynomigl: x* + x” + x* +

O shall contain a 32-bit CRC used'for post-correction error detection. All of the data area packets {n a segment that
data are divided by the generator polynomial to produce the 4-byte CRC. The last data packet of 4 segment (which

this calcylation. Segment

1 skipped packets shall\not be included in the CRC calculation. The polynomial used for the fegment CRC is

11.2.4.1.4 | Main key field
The main key field consistsof 4 bytes as shown in figure 37.
Byte b7 b6 b5 b4 b3 b2 b1 b0
position
60 0 0 0 0 0 0 0 0
61 0 0 Skip Sys LBS LBS First Flush
Data end start valid
62 COL4 | COL3 | COL2 | COL1 | COLO | IPK2 IPK1 IPKO
63 CRC7 | CRC6 | CRC5 | CRC4 | CRC3 | CRC2 | CRC1 | CRCO
Figure 37 - Main key field format
e Byte 60: This byte is unused and shall be set to all ZEROs.
e Byte6l: b7 and b6 are not used and shall be set to ZERO
b5 shall be set to ONE when a single unused packet is skipped (see 11.2.5), otherwise it shall be set to ZERO.
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b4 shall be set to ONE when the LBS data in this segment is not user Logical Block data, otherwise it shall be

set to ZERO.

b3 shall be set to ONE to indicate that at least one LBS ends in this segment, otherwise it shall be set to

ZERO.

b2 shall be set to ONE to indicate that at least one LBS starts in this segment, otherwise it shall be set to

ZERO.

b1 shall be set to ONE to indicate that an LBS ends in this segment but does not start in the same segment,

otherwise it shall be set to ZERO.

b0 shall be set to ONE to indicate that this segment has been flushed, otherwise it shall be set to ZERO.

e Byte 62: b7 o b3 sttt imdicate fTirwhichrcoturmrof Tow 31 the tast EB S boumdary fietd s tocated:
b2 to b0 shall indicate one of 8 starting addresses within the 64-byte packet where the last l.BS Houndary field
begins.

e Byte 63: An 8-bit CRC is generated over this entire 7-byte field according to the following pétynomial: x|+ x” + x* +
x". See annex D.

11.2.5 Skipped Segment Packets

A Segment Packet shall be skipped when there is only one packet in the segment, a LBS(ends in the segment,|and a further

Overhead packet is required to note the start of a new LBS. Since in this state both th¢' Overhead Packet and the pegment Data

Packet are comy]
next segment. T
11.2.6

The Reed-Solor
segment by usir]
the row and coly

11.2.6.1

The entire 32-p
used to generatq
packets from thg

11.2.6.2 Colu

The entire 32-p
column is used {
column ECC pa

Row

Segment ECC packets

eting for the same packet area in the segment, this one packet is skipped and the new LBS will be
his condition can only exist in row 31 of the segment.

hon error correction redundancy provides for a two-paeket-correction in any row, column, or di
g erasure pointers (see annex C). Erasure pointers result from missing or uncorrectable packets.
mn ECC packets can be corrected by a fourth set ofispecial ECC packets.

ECC Packets

hicket by 32-packet data/overhead area of tlie*segment is used to generate Row ECC redundancy
two row ECC packets. The generation dlgorithm (see annex E) creates 4 bytes in each of the
associated bytes of all the same-rowpackets.

mn ECC Packets

acket by 32-packet data/overhead area of the segment is used to generate Column ECC redu
o generate two column ECC packets. The generation algorithm (see annex E) creates 4 bytes in e
Ckets from the associated bytes of all the same-column packets.

11.2.6.3 Dia

The entire 32-
diagonal is use
two diagonal E

The diagonals

diagonal is found ‘byvadding 1 to the column and row numbers, modulo 32 (see table 1).

onal ECC Packets

cket by 32-packét data/overhead area of the segment is used to generate Diagonal ECC reduy|
to generatégwo diagonal ECC packets. The generation algorithm (see annex E) creates 4 bytes
C packets-from the associated bytes of all the same-diagonal packets.

e defined to each have 32 packets. A given diagonal # starts at column 0 and row n. The next ¢

started in the

agonal of the
Additionally,

. Each row is
wo row ECC

ndancy. Each
ch of the two

ndancy. Each
n each of the

lement of the

44

Table 1 - Diagonal ECC generation

Diagonal # | Starting Starting Ending Ending
row Column Row Column
0 0 0 31 31
1 1 0 0 31
2 2 0 31
n n 0 n-1 31
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11.2.6.4 Special ECC Packets

Four additional ECC packets are generated from the 32 column or 32 row ECC packets (see annex C and figure 33). These 4
special ECC packets are used to correct missing column or row ECC packets. When these ECC packets are referred to in the
packet LPA (see 11.3.2) they are identified by the state of bits within the format as follows:

Q=0  Q=l

S=0
S=1

11.2.7 Segment flush
A segment flush shall occur whenever a Splice Position Marker (SPM) is required to be written to tape (see 11.4 and 12.3).
Ideally all 1 220 Segment Packets (1 024 Data/Overhead Packets and 196 ECC packets) are formatted into, Trhck Packets (see

11.3) and written to tape prior to the SPM. However, there is also the case where the data ends and does\not cgmpletely fill the
segment priof to the SPM. This results in a partial segment written to the tape prior to the SPM.

When a partfally full segment is flushed, only those packets that contain LBS data, Segment Oyerhead, and all of the ECC
packets shall|be recorded on the tape. This results in unused or missing packet locations on the‘tape for the parfial segment (see
11.4).

11.3 Track Packet format

A Track Pacltet consists of a 64-byte segment packet, a Virtual Packet Addressyal.ocal Packet Address, and [CRC/ECC bytes
to form a 74{byte unit, of which 72-bytes are written to tape following 1/6 REL encoding. Figure 38 shows the format of the
Track Packet

Packet Element Label Byte Position | Contents

Virtual packet Address VPA 0 and 1 Extension to address

Local Packet Address LPA 2 and 3 Type of packet and where
located

Packet data PKDATA 4 to 67 64-byte Segment Packet

Packet CRC PKCRC 68 to 71 4-byte packet CRC

Packet ECC P PKECCP 72 Reed-Solomon
Redundancy, P

Packet ECC Q PKECCQ 73 Reed-Solomon
Redundancy, Q

Figure 38 - Track Packet format

11.3.1 Virtual Packet Address

The Virtual Racket Address (VPA) is a 2-byte field that is associated with a write session. The initial value of|the VPA for the
first time a tape is written shall be set to 1, and shall be incremented by 1 for each successive time the tape is written. Use of the
VPA allows a receiving system to be able to reject good Track Packets from an older write session that are not intended to be
read. Such packets may exist in areas associated with speed changes of the generating system (see 11.4).

The VPA is included when calculating the CRC and Reed-Solomon redundancy, but the VPA shall not be written with the
Track Packet on the magnetic tape. The VPA may be determined by using the packet error correction on a number of packets.
The VPA derived from this calculation shall be used to ensure that only a packet with the correct VPA will be found as good. If
a good packet from an old session (with a different VPA) is read, it shall be discarded.

11.3.2 Local Packet Address

The local packet address (LPA) is a 2-byte field stored in bytes 2 and 3 of the Track Packet. The LPA does not reside in the
segment; it shall indicate whether the packet is a Data/ECC packet or a control packet. If it is a Data/ECC packet, it shall
contain the segment address for the packet. This allows Data/ECC packets to be located unambiguously in the correct segment
within 4 complete buffer groups, where each buffer group contains 6 segments.
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e Data packet LPA
15 |14 (13 |12 |11 |10 9 8 7 6 5 4 3 2 1 0
Buffer |S2 |S1 | SO Row number Column number R
number
Buffer No: shall indicate the buffer number and shall be set to (0) to (3)
S2 to SO: shall indicate the segment number and shall be set to (0) to (5)
Row: shall indicate the row within the segment occupied by this data packet and shall be set to 0 to 31
Column: shall indicate the column within the segment occupied by this data packet and shall be set to U, to
R: shall be set to ONE if this packet is rewritten, otherwise shall be set to ZERO
e Row ECC packet LPA
15 |14 (13 |12 |11 |10 9 8 7 6 5 4 3 2 1 q
Buffer 1 1 S2 | S1 SO |0 0 P/Q Row number K
number
Buffer No: shall indicate the buffer number and shall be set to (0) to (3)
bl13 to bl2: shall be set to ONE ONE
S2 to SO: shall indicate the segment number and shall be set to (Q)te/5)
Row: shall indicate the row within the segment occupied by-this data packet and shall be set to 0 to 31
b8 to b7: shall be set to ZERO ZERO
P/Q: when set to ZERO it shall indicate ECC P, when set to ONE it shall indicate ECC Q
R: shall be set to ONE if this packet is rewritten, otherwise shall be set to ZERO
e  Column ECC packet LPA
15 |14 (13 |12 |11 |10 9 8 7 6 5 4 3 2 1 [l
Buffer 1 1 S2 St SO |0 1 P/Q Column number R
number
Buffer No: shall indicate-the buffer number and shall be set to (0) to (3)
b13 to b12: shall be(seéf'to ONE ONE
S2 to SO: shall indicate the segment number and shall be set to (0) to (5)
Row: shall indicate the row within the segment occupied by this data packet and shall be set to 0 to 31
b8 to b7: shall be set to ZERO ONE
P/Q: when set to ZERO it shall indicate ECC P, when set to ONE it shall indicate ECC Q
R: shall be set to ONE if this packet is rewritten, otherwise shall be set to ZERO
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e Diagonal ECC packet LPA

ISO/IEC 20062:2001(E)

15 |14 |13 (12 |11 |10 9 6 4 3 2 1 0
Buffer 1 1 S2 | Sl SO P/Q Diagonal number R
number
Buffer No: shall indicate the buffer number and shall be set to (0) to (3)
b13 to b12: shall be set to ONE ONE
S2 to SO: shall indicate the segment number and shall be set to (0) to (5)
Row: shall indicate the row within the segment occnpied by this data packet and shall he set to 0 to 31
b8 to b7: shall be set to ONE ZERO
P/Q: when set to ZERO it shall indicate ECC P, when set to ONE it shall indicate ECC Q
R: shall be set to ONE if this packet is rewritten, otherwise shall be set to ZERO
e Special ECC packet LPA
15|14 |13 |12 |11 |10 9 6 4 3 2 1 0
Buffer 1 1 S2 | S1 SO 1 1 1 S P/Q || R
number
Buffer No: shall indicate the buffer number and shall be set to (0) to°(3)
b13 to b12: shall be set to ONE ONE
S2 to SO: shall indicate the segment number and shall be getito (0) to (5)
b8 to b3: shall be set to all ONEs
S: when set to ZERO it shall indicate the first row of the special ECC and ONE to indicate the s¢cond row of the
special ECC.
P/Q: when set to ZERO it shall indicate ECC P, when set to ONE it shall indicate ECC Q
R: shall be set to ONE if this-packet is rewritten, otherwise shall be set to ZERO
e  Control packet LPA
15|14 |13 |12 S | 10 9 6 4 3 2 1 0
Buffer 1 1 1 1 1 0 Control packet type number 0
nyimber
Buffer No: shatbindicate the buffer number and shall be set to (0) to (3)
b13 to b9: shall be set to all ONEs
b8 to b6: shall be set to all ZEROs
Type: the control packet type number (see 11.4)
b0: shall be set to ZERO
11.3.3 Packet data

The packet data field shall contain the Data/ECC packets from the segment for the location specified in the LPA or the data
area of a control packet for the Control Packet specified in the LPA. Packets shall always be recorded in their entirety; “fill
data” completes packets that are associated with the end of an LBS where they are not completely filled by LBS data. Fill data
is not defined by this International Standard and shall be ignored in interchange. Packet data for control packets are defined in

11.4.
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11.3.4 Packet CRC

A 32-bit CRC used for packet error detection shall be included in the packet. The CRC calculation includes the VPA, LPA and

packet data. See annex F for generation of the packet CRC.

11.3.5

Packet Reed-Solomon ECC

A 16-bit Reed-Solomon redundancy ECC code shall form the last 2 bytes of the Track Packet. It shall include the VPA, LPA,
packet data, and CRC in its calculation. See annex B. for this calculation. This ECC is used for both error detection and error

correction.

11.4 Control packet format

Control packets contain information pertaining to their physical location (tape count), their logical location (LBA),

format of a

he track. This

identification ofrgap—types—amdt-sphcepomts;anmdperformmanceamd-confrguratior mformatron—Tabte3—shrows-th
control packet dpta area.
Control packets|may occur anywhere in the track, however there shall always be a control packet in the centre of
control packet i a Normal Control Packet. Control packets, and their codes, are shown in table 2.
Table 2: Control packet type definition
Type Description Usage
(0) Not defined Ignored in interchange
(N Normal One per track at track.cefitre for all tracks
2) Segment empty Segment empty, nocdata or rewrites
3) Flush SPM Splice PositiomMarker after data flush
@) Tape mark SPM Tape mark Splice Position Marker
%) Fixed SPM SplicetPosition Marker without prior flush
(6) OWG1 Oyerwritable gap type 1
@) Random erase gap Random content gap for erasing
®) BOD Beginning of data area gap
9 EOD End of data area gap
(A) Fixed erase gap Normal content gap for erasing
(B) OWGT trailer Always follows OWGI1 gap
© OWG2 Overwritable gap type 2
(D) File/mark File mark gap
(E) Set mark Set mark gap
(F) Pre SPM skip Occurs prior to SPM, mixed in with data
QL) Post data dummy Occurs prior to track joint
(11) Pre data dummy Occurs after track joint
12y o (IF) | Not defined Tgnored i mterchange

The control packet type is recorded in the control packet data field at byte 15, bits 4 to 0.

48
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Table 3 - Control packet data area format

ISO/IEC 20062:2001(E)

Byte Contents Description
position
0 GSAD LSB Global Segment Address LSB
1 GSAD Global Segment Address
2 GSAD MSB Global Segment Address MSB
3 Tape Partition Tape Partition Number
4 LBALSB Logical Block Address LSB
5 LBA Logical Block Address
6 LBA Logical Block Address
7 LBA MSB Logical Block Address MSB
8 Track LSB Track Number LSB
9 Track MSB Track Number MSB
10 PHYPKT Physical Packet Number
11 Control Gap Flag, Speed Written, Physical
Packet Number
12 Flush Flush Data Packet Address
13 Flush Flush Data packet Address
14 Flush Seg FlushrSegment
15 Control, Type Elush system data bit, Control
packet type
16 VPA LSB Virtual Packet Address LSB
17 VPA MSB Virtual Packet Address MSB
18 Tape Count LSB Tape Count LSB
19 Tape Count MSB Tape Count MSB
20 INIT CountLSB Initialisation count LSB
21 INIT Gount MSB Initialisation count MSB
22 22)
23 (22)
24 File Mark Count LSB File Mark Count LSB
25 File Mark Count MSB File Mark Count MSB
26 Set Mark Count LSB Set Mark Count LSB
27 Set Mark Count MSB Set Mark Count MSB
28 22)
29 (22)
30 (22)
31 (22)
32 to 64 Undefined Ignored in interchange

Control packet data area content descriptions follow.

e Byte O: Global Segment Address LSB
e ByteI: Global Segment Address
e Byte2: Global Segment Address MSB

© ISO/IEC 2001 — All rights reserved
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The Global Segment Address (GSA) is a 24-bit address whose value is in units of segments

e Byte3:
e Byte4:
e Byte5:
e Byte 6:
e Byte7:

control packet wa

data packets in

following the SH
e Byte&:
e Byte9:

These bytes spd

track (0 = Positi
e Byte 10:
e Bytell:

e b7 and bé:

e b5:
e b4 to b2:

e bl to bO:

e Byte 12 and

Tape partition number into which this control packet was written. In this International Standard, only the
values (00) and (01) are valid.

Logical Block Address LSB
Logical Block Address
Logical Block Address
Logical Block Address MSB
The Logical Block Address (LBA see 11.2. 2) shall be the first LBA of the most recent LBS ﬁlhng the segment at the time the

Track number LSB

Track number MSB

Physical packet number indicates the location within the track associdtéd with this control packef.

b7 b6 b5 b4 b3 b2 b1 b0
0 0 IPG Speed written &t PHPKT | PHPKT
9 8
shall be set to ZERO ZERO

e LBA of the

the same track For SPM control packets assoc1ated w1th a sphce thlS LBA is for the start of the LBS data
M area.

cify the number of the track on which the packet was written. The Isb of byte 8 indicates the azimuth of the
ve and 1 = Negative).

Shall be set to ONE for tracks that contain only control packets, otherwise it shall be set to ZERO.

Shall indicate the speed at which.the tape was written when this packet was written

001
010
011
100
101
110

Full Speed (FS)
1/2 FS
1/3 FS
1/4 FS
1/5.FS
1/6 FS

Fhe most significant bits of the Physical Packet Number (see byte 10)

136

Byte | b7 b6 bS b4 b3 b2 bl b0
12 0 Flush point row Flush point
column
13 Flush point column Last overhead column

This field is valid for Splice Position Marks (SPM) and contains the flush data packet address of the segment preceding the
SPM. It shall specify the location of the last data packet (row and column), the flush point, and the last overhead packet. This
determines which packets are required in a flushed segment.

b7 to b3 shall be set to all ZEROs.

e Byte 14:

50

b2 to b0 shall specify the segment number of the segment flushed.

© ISO/IEC 2001

— All rights reserved


https://iecnorm.com/api/?name=40aafacc7adefb76ce130a7c777340ac

ISO/IEC 20062:2001(E)

e Byte 15:
b7 b6 bS b4 b3 b2 bl b0
Flush | SPM System Control Packet Type
e b7: This bit indicates that the control packet is in a Flush area. This means that the GSA in the control packet
belongs with the segment after the splice point. This bit shall be set to ONE during the Flush SPM tracks and
is cleared after the OWGT trailer track pair.
® bo: This bit shall be set to ONE to indicate that an SPM area is associated with an OWG. It shall be set to ZERO
when the OWG Gap is completed.
e b5: This bit shall be set to ONE to indicate that this SPM precedes system data. It shall be [set to ZERO to

indicate that the SPM precedes user data.
e b4 to B0: Control packet type

e Byte 16 ind 17: Virtual Packet Address. This information is redundant since the VPA had-to-be known |in order to read
the packet.

e Byte 18 ind 19: The Tape count is a value that reflects a position on the tape relative to BOT and EOT at the time the
packet was written (see annex J).

e Byte 20 find 21: This field shall be a record of the number of times the tapechas‘been initialised. This field shall be set to
(1) the first time the tape is initialised and incremented by, (1Y each subsequent time.

e Byte 22 iind 23: Shall each be set to (22)
e Byte 24 aind 25: This number shall reflect the number of file marks'wfitten in the current tape partition.
e Byte 26 ind 27: This number shall reflect the number of set anarks written in the current tape partition.
e Byte 28 ind 31: Shall each be set to (22).

e Byte32 o 64: The contents of these bytes are not-specified by this International Standard and shall be ignored upon
interchange.

11.5 Phcket framing sync

All data and [control packets are encoded (see’annex G) prior to writing information to the tape. In addition, § packet framing
sync is writtep to tape after each Track Packet. A packet framing sync signal is a unique signal in the channel d¢main to provide
synchronisatipn for Track Packet detection. This signal does not obey the run-length restriction of the channel rhodulation code.
The sync sighal does not have a byte symbol associated with it, meaning it is not decoded to a byte symbol by the modulation
decoder. Thig signal is 16 bit c€lls-fong and shall be (X0001000000001000), where X is set to ONE or ZERO depending on the
last data writfen

Detection of the packetAraniing sync signal identifies the start of a Track Packet.

12 Tapq Eormat

The physical a a-track consistso ckPackets ack(seefigure 39} The leading edgeofthd cach track shall
have a track sync area that is the maximum recording frequency tone of alternating ONEs and ZERO’s and precedes the Track
Packets. Each track shall have a Normal Control Packet that shall be located near the physical centre of the track.
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(+) Border Zone

Clean-Up Byte

Normal Control Packet

There are two g
some types of ¢
used in the gene

12.1 Tra

Each track cons
Control Packet,
contents of the {
the tape after th
frequency. The
before the track
ONEs and ZER

12.2
The typical dataj

control packet nhay be located within-the data track. This control packet indicates that no data was available to wri
tted for writings, The Pre-SPM skip control packet is the only other type of control packet that is ajlowed within

was being formg
a data track. Thq

Data packets arg
simultaneously §

Data track format

Packets

Track Sync

(-) Border Zonie

00-0047-A
Figure 39 - Track Format

eneric types of tracks: data (including ECC) and gap. Data tracks may contain Data/ECC Tracl
ontrol packets. Gap tracks contain only control packets (andsalso the flush SPM data packet). d
Fation of the tape format structure.

k elements

ists of a Border zone, track sync area (128-Chanfiel bytes), Data Track Packets (193-Track Pac
Data Track Packets (193-Track Packets), and\a clean-up Channel-byte in the negative azimut]
lean-up byte are not defined by this International Standard and shall be used to avoid a run-lengt
 last valid byte. The Border zone shall be<@ pattern of alternating ONEs and ZEROs at the maxin
Border zone appears after the second\set of Data Packets in positive azimuth tracks (242-Chan
sync area in negative azimuth tracks-(241-Channel bytes). The track sync area shall be a pattern
Ds at the maximum recording fréguency.

track consists of data/E€C Track Packets with one Normal Control Packet at its centre. Segment

Pre-SPM skip-control packet shall be used only preceding the Flush SPM area on the tape.

not normally recorded to a data track in linear segment address order due to the fact that two trag
nd tothe rewrite process.

12.2.1

Order.of packets in a data track

k Packets and
ap tracks are

kets), Normal
h tracks. The
h violation on
lum recording
el bytes) and
of alternating

empty type of
¢ as the track

ks are written

The order of Tape Packets from a given segment as they appear in the track is not specified by this standard. Their order
depends on rewrite activity and availability of data packets in the segment. With no rewrite activity, the sequence of data/ECC
packets taken from the segment and written alternately to the track pair, shall adhere to the following:

e  Packets are
[ ]

written.

12.2.2

taken from each row in a segment in increasing order

The two packets of Row ECC are written after each row of data is written

Rewrite

After row 31 data and ECC are written, the entire Column ECC, Diagonal ECC and special ECC areas for the segment are

Rewrite packets shall consist of any packet in the segment that was not read correctly during read-after-write checking. Rewrite

packets shall be
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If the number of rewrite packets is less than half of the capacity of the track pair, the rewrite packets are alternatively
written after the midpoint of the track pair.

If the number of rewrite packets is greater than half of the capacity of the track pair, the rewrite packets shall be
alternatively written starting at the leading edge of the track pair.

If there are some rewrite packets to be written, but less than a track pair, and there are no new data packets available to be
written from the segment, some or all of the rewrite packets will be rewritten more than once during the track.

12.3 Gap tracks

Gap tracks are used to define unique locations on the tape. With the exception of the Flush SPM used in a splice point, all of
the unique points on the tape shall be composed entirely of gap tracks.

BOD andl EOD areas

Beginnirjg of Data (BOD) and End of Data (EOD) areas on a tape are gap tracks and shall consist solely of BOD and EOD
control plackets respectively. These areas define the beginning and end of tape partitions.

Erased afeas

Areas or] the tape that are overwritten for purposes of erasing are gap tracks that shall €apsist of either rqndom or normal
erase gap) control packets.

Splice points
Splice pgints on the tape that have not been appended to are identified by the'following sequence of gap trgcks
o Splice[Position Marker (SPM) — 2 pairs of tracks

e Overwritable Gap Type 1 (OWG1) — 20 pairs of tracks
OWGT1 Trailer mark — 1 pair of tracks

When appendling to a splice point, the append operation shall start in the OWGI1 gap area; the SPM shall not be overwritten.
The append qperation shall always start with an OWG Type'2'gap area. After an append operation the splice point sequence of

tracks on the ftape shall include:

Splice P¢sition Marker (SPM)
Overwrifable Gap Type 1 (OWG1)

Overwrifable Gap Type 2 (OWG2) assoeiated with a new append consisting of 10 pairs of OWG?2 track$ with new VPA
for this Write session.

The SPM gap is fixed in length. The-flush SPM track shall consist of Flush SPM control packets intermixed with rewritten data
packets. The|number of tracks.-that define the flush SPM area is related to rewriting, and may be lengthene(d if rewrites are

required.

Tape Mdrks

Tape mafks shall-be either File marks or Set marks. They are a sequence of tracks that shall include:
o Tape Matk (File or Set)

e Tape Mark SPM

e Overwritable Gap Type 1 (OWG1)

If the tape mark is the first in an append sequence, it shall be preceded by an OWG2 gap track(s). Multiple, up to 256, tape
marks can be placed contiguously on tape.

Track joints

Track joints are areas on the tape associated with speed changes that may occur during writing the tape. While writing data
tracks and a speed change is required, a minimum of 1 Post-data Dummy gap track shall be written before performing the
speed change. After the speed change is completed, there shall be a minimum of 1 Pre-data Dummy gap track written on
the tape before resuming normal data tracks.
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13

Method of recording

The method of recording shall be as follows:

A ZERO sh

13.1 Physic

A ONE shall be represented by a flux transition at the centre of a bit cell.

all be represented by no flux transitions in the bit cell.

al recording density

The nominal maximum physical recording density shall be 2 740 ftpmm. It occurs for a pattern of alternating ONEs and
ZEROs. The nominal bit cell length is 0,182 5 um. The nominal length between transitions at the maximum physical recording

density is 0,365

13.1.1 Long-termaverage-bit-eel-Hength

The long-term 4
within 0,05 % o

13.1.2 Short-term average bit cell length

The short-term
shall be within (]

13.1.3 Rate of
The rate of chan
0,05 %.
13.2

The maximum d
the expected po

13.3

The signal averd
the Standard Re

Ampli

14

14.1 Gener

The helical trac
heads, one of W
from the Tape R

Track

Bit shifft

0 pum. This results in a minimum recording wavelength of 0,729 9 um.

verage bit cell length for each track shall be measured over a minimum of 200 consecutive packg
F the nominal bit cell length.

hverage bit cell length shall be the average taken over any 32 bit cells. The short<term average |
,1 % of the long-term average bit cell length for the preceding track.

change
ge of the short-term average bit cell length, taken over any two consecutive 32-bit cell lengths, sh

isplacement of any ONEs zero crossing, exclusive of missing pulses, shall not deviate by more th
ition as defined by the average bit cell length. See annex\H for the method of measurement.

fude of Data Signals

ge amplitude over a minimum of 2 500 flux trafisitions at 2 740 ftpmm shall be between -1,7 dB
ference Amplitude.

geometry

h1

¥ pattern is formed by the rélationship between the direction of tape motion and the axis of rotatid
hich has a positive azimuth angle and the other a negative azimuth angle. The direction of reco|
eference Edge. The track location and dimensions shall be shown in figure 40.

ts. It shall be

it cell length

h1l not exceed

an 32 % from

and 2,0 dB of

n of a pair of
rding is away
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<«— Tape motion direction

Tape reference edge

Positive azimuth Negative azimuth

00-0014-A

Tradk angle

Tragk width

Tragk pitch

Tradk length

Positive azimuth track guard band
Negptive azimuth track guard band

T QrC ™A

Figure 40 - Track location and dimensions

14.2 Track pitch

The track pit¢h between any two adjacent tracks shall be 9,10 um £ 0,50 pm. This requirement shall not apply ft track joints or
append point§.

14.3 Alverage track pitch

The average frack pitch, taken over any group of 30 consecutive tracks, shall be 9,10 um + 0,30 um. The track pitch at track
joints or appgnd peints shall not be included in this average.

14.4 TraecK width
The measured track width shall be 9,10 um £ 1,10 um. This requirement shall not apply at track joints or append points.

14.5 Track angle
The angle of each track with respect to the Tape Reference Edge shall be between 4,885 8° and 4,892 2°.

14.6 Track length
The length of each track shall be 73,317 mm + 0,070 mm.
14.7 Guard band

There shall be a guard band of width 1,027 mm £ 0,015 mm extending from the start of the recorded positive azimuth tracks to
the Tape Reference Edge. The start of the recorded negative azimuth track shall be 0,042 mm % 0,002 mm below the start of the
recorded positive azimuth track.
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14.8

Azimuth angles

The positive azimuth angle shall be 20,00° + 0,16°.

The negative azi

14.9

muth angle shall be -20,00° + 0,16°.

Track linearity

The edge of each recorded track shall be contained between two parallel lines 27 pum apart. The parallel lines shall be at the
nominal track angle of the recorded track.

15

15.1

The layout of t}
sequentially wit
clauses. Tape ¢
tape with Erase
number of user
from the beginn
(TDR) and an ef
BOD area, sixte
tapes shall havg
partition (EOP)
count (see table
0,25 m and shal
be approximate
shall be indicatg

Gengrat

Physical Marks: VZ///

Layout of a tape

e tape is shown in figure 41. A tape shall consist of 1 or 2 user partitions. The partitions.§hall
h partition 0 being the first partition on the tape. The elements of the tape format are defined in
unts (see annex J) are used to indicate the locations of various elements of the tape forimat. Wri
Gaps (see 12.3) shall erase a tape. When a tape is formatted, a system partition followed by t
partitions (one or two) shall be written. The system partition shall be written a 'fixed number o
ing of tape (BOT) and will contain a beginning of data (BOD) area, sixteen idéntical tape dird
hd of data (EOD) area. User partition(s) are written following the end of thé system partition and s
en identical tape header records (THR), user data, SPM, sixteen identicahTDRs and an EOD ar
an SPM with the LBA set to 0 where user data is to be written. Barly' warning (EW) and the

shall be indicated by Tape count values. The physical end of a user'partition shall be indicated by
5) and shall be approximately 0,25 m before EOP. The distance between EW and EOP shall be 4
be indicated by a fixed Tape count. The distance between EQP and BOD, when a partition folloy
y 0,25 m and shall be indicated by a fixed Tape count./Fhe/physical end of the last user partitig
d by a fixed Tape count and shall be a minimum of 0,5\m from EOT.
User data: T

Logical data: Virtual marks: ]

|_ System partition _| I— User partition n
BOT] BOD TDR EOD EW EOP BOD THR UserData SPM TDR EOD EW EOP EO
00}0075-A
Figure 41 -Layout of a tape
15.2 Begjnning of Bartition

All partitions sh
consisting of B

all begin with a BOD area. The BOD area for the system partition shall consist of 290 tracks, e
D) comtrol packets. It shall begin with track 1 a minimum of 0,5 m from the BOT and shall bd

be numbered
the following
ing the entire
he configured
" Tape counts
ctory records
hall contain a
ea. Initialised
virtual end of
a fixed Tape
pproximately
ws EOP, shall
n on the tape

—

ch such track
indicated by

Tape count. Th

BOD area for user partition 1 shall consist of 1 448 tracks, each such track consisting of BOD ¢

ntrol packets.

It shall begin with track 1 following the EOP of the system partition and shall be indicated by Tape count. The BOD area for
user partition 2, if present, shall consist of 1 448 tracks, each such track consisting of BOD control packets. It shall begin with
track 1 following the EOP of user partition 1, and shall be indicated by Tape count.

15.3 Tap

e Header Record (THR)

A THR shall be in each user partition. Recording of the THR shall follow the BOD area and precede the user data in the user
partition. The THR shall be written 16 times to ensure data reliability. The contents of the THR are shown in table 4. The THR

is logically addr
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essed with unique LBAs from (FFFFFF40) to (FFFFFF4F)
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Table 4 - Tape Header Record

Byte Description
Position
1 Record type — shall be set to (10)
2 Revision number — shall be set to (06)
3 Partition ID — location of this THR
4 Downward revision compatibility — shall be set to
(06)
Sand 6 Initialisation count — number of times media
formatted/partitioned
7 Format type — shall be set to (00)
8 Partition number — number of user partitions on tape

9 and 10 User partition 0 start Tape count — physical
beginning of user partition 0

11and 12 | User partition 0 size — size of user partition 0 in
megabytes

13 and 14 | Reserved — shall be set to (00)

15and 16 | User partition 1 start Tape’count — physical
beginning of user partition 1 — shall be set to (00)
for single partition tape.

17 and 18 | User partition 1 ‘size — size of user partition 1 in
megabytes — shall be set to (00) for single partition
tape

19 and 20 | Reserved — shall be set to (00)

21 and 22 System partition start Tape count — physical
b&ginning of the system partition

23 and24 System partition size — shall be set to (00)
25.t090 Reserved — shall be set to (00)

15.4 Diata area

The data are
packets, ECC
ECC packets

h shall be recorded immediately following the THR in the user partition(s). The data area shall
packets-and Gap packets. File Marks and Set Marks shall be recorded at the request of the Host
may be rewritten if they contain errors. The packet headers of the rewritten physical blocks shal

the original p

acket headers with the exception of the entries that specify the location on tape. Packets may be rg

consist of Data
Data packets or
1 be identical to
written multiple

times. A Splice Position marker (SPM) shall be written at the end of the user data and before the Tape Directory Record for
later append operations (see 12.3).

15.5 Tape Directory Record

The TDR contains information that defines the contents of each partition. The TDR also contains a copy of the THR. The TDR
shall be written to tape 16 times and are logically addressed with unique LBAs from (FFFFFFCO) to (FFFFFFCF). The contents
of the TDR shall be as defined in table 5.
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15.6

The EOD shall be written immediately after the TDR in every partition. The EOD area for the system partition shall consist of
290 tracks written at the nominal tape speed, each such track containing EOD control packets, following the TDR. The EOD
area for user partitions shall consist on 1 448 tracks, each such track containing EOD control packets, following the TDR for

Table S - Tape Directory Record

Byte Position

Description

1

Record type — shall be set to (20)

2 Revision number — shall be set to (06)
3t092 Tape header Record information

93 and 94 Last VPA for user partition 0

95 and 96 Tape count at beginning of THR for user partition 0

97 and 98 Tape count at beginning of data for user partition 0

99 2nd 100 | Tape count at beginning of TDR for user partition 0
101 and 102 | Tape count at end of EOD for user partition 0
103 and 104 | Tape count for Early Warning for user partition 0
105 and 106 | Tape count for beginning of EOP for user partition 0
107 and 108 | Tape count for end of EOP for user partition 0

109to 112 Last LBA for user partition 0
113 and 114 | Last LBA Tape count for user partition 0
115and 116 | Last VPA for user partition 1 (set to (00) if not present)
117 and 118 | Tape count at beginning of THR for user partition 1 (set to (00) if not present)
119 and 120 | Tape count beginning of data for user partition 1 (set to (00) if not present)
121 and 122 | Tape count at beginning of TDR for us€p partition 1 (set to (00) if not present)
123 and 124 | Tape count at end of EOD for user pattition 1 (set to (00) if not present)
125 and 126 | Tape count for Early Warning for, user partition 1 (set to (00) if not present)
127 and 128 | Tape count for beginning of EOP for user partition 1 (set to (00) if not present)
129 and 130 | Tape count for end of EOP" for user partition 1 (set to (00) if not present)

131 to 134 Last LBA for user partition 1 (set to (00) if not present)
135 and 136 | Last LBA Tape.count for user partition 1 (set to (00) if not present)
137 and 138 | Last VPAfor.the system partition

139 to 146 | Reseryed — shall be set to (00)
147 and 148 | Tapeeount for Early Warning for the system partition
149 and 150 .| Tape count for beginning of EOP for the system partition
151 and 152| Tape count for end of EOP for the system partition

153 to.1526 | Reserved — shall be set to (00)

EndlofData

that partition. The data area may be appended as specified in 12.3.

15.7

End of Partition (EOP)

The EOP is the virtual end point, identified by the Tape count (see annex J), of the partition and prevents data in one partition

from overwriting the next partition.
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Annex A

(normative)

Measurement of Light Transmittance of Tape and Leaders

Introduction

The following description outlines the general principle of the measuring equipment and measuring method to be applied when
measuring the light transmittance of tape.

For the purp
reading obtal
present. The

A.2  Des
The equipme

the radial
the radial
the meas|
the optic
the meas

A.2.1 Radiation source

An infrared 1

wavelength aj
half-power b:

A.2.2 Radiation receiver

A flat silicon

A.2.3 Megsuring mask

The measurir]
the active arg

The surface g
The test piec

A.24 Opt
The optical p

L=

se 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-when|
ransmittance value is expressed as the percentage ratio of the two readings.

cription of the measuring equipment

ht shall consist of

ion source;
ion receiver;
pring mask;

h1 path;

ring circuitry.

ght-emitting diode (LED) with the following parameters.shall be used:

: 850 nm + 50 nm
: £50 nm

peak emission
ndwidth

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

g mask shall have a thickness'ef 2 mm and a circular aperture of diameter d such that the area is 8
h of the photo diode.

f the mask shall be maft-black.

shall be held firmly against the mask to cover the aperture and to ensure that no ambient light lea
cal path (figure A.1)
nth shalkbeperpendicular to the mask. The distance from the emitting surface of the LED to the m
d

mm

hip between the
no test piece is

0 % to 100 % of

ks past.

ask shall be

2taha

where d 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.

A.2.5 Fini

The whole as

A.2.6

sh

sembly shall be enclosed in a matt black case.

Measuring circuitry (figure A.2)

The components of the measuring circuitry are

E
R
LED
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Di : silicon photo diode
A : operational amplifier
Ry, Rey : feedback resistors

S : gain switch

v : voltmeter

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

Di is operating in the short circuit mode.

The output voltage of the operational amplifier is given by

Vo=1Ix xR¢

where:

Iy is the short-cifcuit current of Di.

The output voltdge is therefore a linear function of the light intensity.

Rypy and Ry shalll be low temperature-drift resistors with an accuracy of 1 %. The following ratio applies

Ry |1

R, |20

A3

—  Set switch $ to position 0.

Measuring method

—  With no tes

—  Mount a leqder or trailer tape on the mask. The reading of the voltineter shall be in the range 60 % to 100 %.

piece mounted vary the supply voltage of E until voltmeterwV reads full scale (100 %).

— Mount a tedt piece of magnetic tape on the mask. Set switch.S’to position 1. Full deflection of the voltmeter npw represents

a light trangmittance of 5 %.

Tape _
Silicon photo
_- diode
-7 g - > i
I NN i: - 200— NN d Optlcal
- - axis
EED T~ K '
— [ ————pl Mask
93-0123-A
Figure A.1 - Optical arrangement
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Rygo 0
I .K
R S
—I L ]
Rey 1
—> —> A
LED SZ Di
7 -
+
E
%
p—— p——
93-0124-B

Figure A.2 - Measuring circuitry
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Annex B

(normative)

Packet ECC

The packet ECC check bytes shall be a Reed Solomon code. The packet ECC generator polynomial shall be defined as

The code symbd
follows:

The packet EC(
it by x*, then diy

The information
first byte of the

1
g(@) =TI (x+a')
=0

Is shall be from the Galois field GF(256).The generator polynomial p(x) for the Galois field shall|be defined as

p)=x*+x*+x*+x+1

check bytes shall be generated by forming an informatiofi polynomial from 72 of the packet bytep, multiplying

iding it by g(x). The resultant remainder shall be the 2.check bytes for the packet ECC.

polynomial is formed from the 2 VPA bytes) 2 LPA bytes, 64 data bytes and 4 CRC bytes (72 byfes total). The

VPA is the highest order coefficient, and the last CRC byte is the lowest order coefficient.
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