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NATIONAL 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 Int
enable p
method

magneti

This Int
Type A,

Informa
intercha

If compi

2
2.1

A magn
this Inte

2.2
A drive

prnational Standard specifies the physical and magnetic characteristics of an § mm wide magnetic tape
hysical interchange of such cartridges between drives. It also specifies the quality of the recorded signals) th
and the recorded format called VXA-1, and thereby allowing data interchange between drives by’ mes
C tape cartridges.

prnational Standard specifies three types depending on the length of magnetic tape contained.in the case, re
Type B and Type C.

ion interchange between systems also requires, at a minimum, agreement between the interchange partig
hge code(s) and the specifications of the structure and labelling of the information-on'the interchanged cartri

lession is used with this format, it shall be according to International Standard }SO/IEC 15200.

Conformance

Magnetic tape cartridges
tic tape cartridge shall be in conformance with this International'Standard if it satisfies all mandatory requ
Fnational Standard throughout the extent of the tape.
Generating drive

generating a magnetic tape cartridge for interchange' shall be entitled to claim conformance with this Ij

Standar
confor

the systgm to process data from the host prior to allecating data to segment data packets.

2.3

A syste
Standar
able to 1

3

The fol
Internati
Howevel
the mos

document refetred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ISO/IEC

if all the recordings that it makes on a tape meet-the mandatory requirements of this International Standard
nce shall state whether or not the registered ¢émpression algorithm specified in ISO/IEC 15200 is impleme

Receiving drive

receiving a magnetic tape cartridge for interchange shall be entitled to claim conformance with this I
if it is able to handle any reeording on this tape according to this International Standard. A receiving dr
ecognise the use of the dataCompression algorithm specified in ISO/IEC 15200.

Normative referenoes

owing normative~decuments contain provisions which, through reference in this text, constitute provisi
onal Standard<For’dated references, subsequent amendments to, or revisions of, any of these publications d
I, parties to agreements based on this International Standard are encouraged to investigate the possibility
recent editions of the normative documents indicated below. For undated references, the latest edition of th

cartridge to
e recording
ns of such

ferred to as

s upon the
Hge.

irements of

hternational
A claim of
nted within

hternational
ve shall be

ons of this

not apply.
pf applying
b normative

15200:1996 Information technology - Adaptive Lossless Data Compression algorithm (ALDC)

ISO 527-3:1995

Plastics - Determination of tensile properties - Part 3: Test conditions for films and sheets

ompression

ISO 1302:—D Geometrical Product Specifications (GPS) - Indication of surface texture in technical product
documentation

ISO/IEC 11576:1994 Information technology - Procedure for the registration of algorithms for the lossless c
of data

IEC 60950-1:2001 Information technology equipment - Safety - Part 1: General requirements

1) To be published. (Revision of ISO 1302:1992)
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4

Terms and definitions

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

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

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

4.3 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.

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

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

4.6 Bé¢ginning of Data (BOD): The point in a partition after which a recording of data for interchange commences.

4.7 Bé¢ginning of Tape (BOT): The transition from the tape leader to an opaque area of the'splice by [which a
trapslucent leader tape is joined to the magnetic tape.

4.8 bit cell: A distance along the track allocated for the recording of a Channel bit.

4.9 byjte: An ordered set of bits acted upon as a unit.

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

4.11 Channel bit: A bit after 8-14 transformation.

4.12 Cyclic Redundancy Check (CRC) character: A character derived from’ information contained in data Yytes that
is pised for error detection.

4.13 End of Data (EOD): The point in a partition before which a recording of data for interchange ends.

4.14 End of Partition (EOP): The virtual point along the length of'tape at which a partition ends.

4.15 End of Tape (EOT): The transition from an opaque area-of'the splice to a translucent trailer tape.

4.16 Ejgror Correcting Code (ECC): A mathematical procedure yielding bytes used for the detection and corrgction of
erfors

4.17 File Mark: A mark recorded on the tape at the(tequest of the host system to separate files or to provide af append
pojnt. This format provides for Long and Short File Marks.

4.18 Lggical Block: Information (data) sentto-the tape drive to be recorded.

4.19 mpgnetic tape: A tape that accepts and retains magnetic signals intended for input, output, and storage off data for
information processing.

4.20 ster Standard Reference Tape: A tape selected as the standard for Signal Amplitude, Typical Recording
Cyrrent, Overwrite and Resolution.

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

4.21 Pgrtition: A fornfatted length of tape used to record data.

4.22 physical recording density: The number of recorded flux transitions per unit length of track, expresseql in flux
trajnsitions permillimetre (ftpmm).

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

4.24 Sdcondary Standard Reference Tape (SSRT): A tape the performance of which is known and stated ir 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 to provide an

append point.

© ISO/IEC 2001 — All rights reserved
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4.26

4.27
4.28

4.29

4.30

4.31

5
5.1

A measl
value of
1,235 tof

5.2

The nanges of entities, e.g. specific tracks; fields, etc., are given with a capital initial letter.

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.

Let
The
Nur

Nu
sign
Neg
In d
sign]
ord
othg

'Typical Field: In the plot of the Average Signal Amplitude against the recording field at the physica
density of 2 740 ftpmm, the minimum field that causes an Average Signal Amplitude equal to 90 % ¢f\th
Average Signal Amplitude.

Conventions and Notations

Representation of numbers

ired value is rounded off to the least significant digit of the corresponding specified\value. It implies tha
1,26 with a positive tolerance of +0,01, and a negative tolerance of -0,02 allows @/range of measured Y
1,275.

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

hbers in binary notation and bit combinations are shown with, the most significant byte to the left, and wil
ificant bit in each byte to the left.

ative values of numbers in binary notation are given in I'wo’s complement.

ach field the data is processed so that the most significant byte (byte 0) is processed first. Within each by
ificant bit (numbered 7 in an 8-bit byte) is processed first, least significant bit is numbered 0 and is processg
b1 of processing applies also to the data input 6 the Error Detection and Correction circuits and to their oul
rwise stated.

Names

| recording
b maximum

t a specific
alues from

th the most

te the most
d last. This
tput, unless

6 Acronyms

CRC | Cyclic Redundancy Check
BOD |Beginning of Data

BOT |Beginning of Tape

ECC [Error Correetion Code

EOD |End of Data

EOT |End of‘Tape

LB Logical Block

LBA |Ilegical Block Address

LBS Togical BIock Set

Isb Least Significant Bit

LSB Least Significant Byte

msb Most Significant Bit

MSB  Most significant Byte

OWG  Overwritable Gap

SPM  Splice Position Marker

SRA  Standard Reference Amplitude
SSRT Secondary Standard Reference Tape
TDR  Tape Directory Record

THR  Tape header Record

VPA  Virtual Packet Address
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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: 23 °C+2 °C
relative hufnidity: 40 % to 60 %
conditionirlg period before testing: 24 h min.

7.2 Operating environment

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

temperaturg: 5°Cto45°C
relative humidity: 20 % to 80 %
wet bulb tejnperature: 26 °C max.

temperature of the air immediately surrounding the tape shall not exceed 45°€.

e has been exposed during storage and/or transportation to conditions(outside the above values, beforq use the
cartridge shall be conditioned in the operating environment for a time at least equdl to the period during which it has peen out
of the operpting environment, up to a maximum of 24 h.

7.3 Stprage environment

The followjng conditions shall be observed during storage

temperaturg: 5°Cto32°C
relative huidity: 20 % to 60 %
stray magngtic field: shall not exceed 4 000_A/m at any point on the tape.

There shalllbe no deposit of moisture on or in the cartridge.

7.4 Transportation

Recommenlded limits for the environments, to.which a cartridge may be subjected during transportation, and the precapitions to
be taken to|minimise the possibility of damage, are provided in annex K.

7.5 Sdfety

The cartridge shall satisfy the safefy requirements of IEC 60950-1 when used in the intended manner or in any foresegable use
in an inforpation processing.system.

7.6 Flammability;

The cartridge shall beunade from materials that comply with the flammability class for HB materials, or better, as spdcified in
IEC 60950t 1.

Section Z - kequirements 1or the case

8 Dimensional and mechanical characteristics of the case
8.1 General

The cartridge shall consist of the following elements:

— acase
— recognition holes

— awrite inhibit mechanism

—  twin reels containing magnetic tape
— alocking mechanism for the reels

4 © 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 bottom side, datum and support areas.

Figure 1j0 shows the bottom side with the lid removed.

Figure 1|1 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 writé-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 1|5 shows the lid lock release requirements.

Figure 1|6 shows the reel lock release requirements.

Figure 1|7 shows the reel unlock force direction.

Figure 1|8 shows the lid release force direction.

Figure 19 shows the lid opening force direction.

Figure 20 shows the light path and light window.

Figure 2|1 shows the internal tape path and light path.

Figure 22 shows the cartridge reel and a cross-section view of the.cartridge reel.
Figure 23 shows a cross-section view of the cartridge reel interface with the drive spindle.
Figure 24 shows the tape access cavity clearance requiremerits.

The dimensions are referred to three orthogonal Reference Planes X, Y and Z (see figure 3).
Plane X|is perpendicular to Plane Z and passes through the\centres of the Datum Holes A and B.
Plane Y{is perpendicular to Plane X and Plane Z and passes through the centre of Datum Hole A.
Datum grea A, B and C shall lie in Plane Z.

8.2 Overall dimension (figures 5.and 6)

The length of the case shall be

/1 =62,5mm % 0,3 mm

The width of the case shall be

I =95,0 mm £ 0,2 "mm

The disthnce from the-40p of the case to Plane Z shall be

[ =15,00mm + 0,2 mm

The disthncéfrom the rear side to Plane X shall be

L A4 2L O 14
4 = 7,JJ 11T T U, I J 11IIT

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
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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

[g:]ﬁmm+ﬂ1mm

Hg=1,5mm=+ 0,1 mm
An additiohal chamfer further into the insertion channel shall be defined by
/1¢=0,7 mm + 0,1 mm
Hy=1,0 mm + 0,1 mm
/13 =3,8 mm = 0,1 mm
The innernjost width of the insertion channel shall be
/1] = 1,0 mm min.
The thickngss of the lid shall be
Hp=1,2mm+ 0,1 mm
There shall be a chamfer on the lid defined by
134 =0,8 mm £+ 0,1 mm
Hy=1,2mm+ 0,1 mm
The lid shal extend from the case a distance of
LH5=0,5mm £ 0,1 mm
The distange from the left side of the case to the lid:lock shall be
51$=0,2 mm £ 0,2 mm
The height|of the insertion area shall be
l¢ = 2,3 mm min.
+ 0,2 mm
I =2,5 mm
- 0;0 mm
The recessl|is located on.the Tight side of the cartridge. The position and dimensions (figures 7 and 10) shall be defined py
lrp = 7,5 mmunax.

bt = 14,0 mm £ 0,2 mm

hi=1Smm+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 Loading 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 distpnce from Plane Z on the bottom side and from the top side shall be
ho=1,5mm+ 0,1 mm;

The width of the indent shall be

l30=15,0 mm % 0,3 mm;

The depth of the indent shall be

I3 =2,0 mm + 0,2 mm;

and the gingle of the indent

a; =90° + 5°,

8.7 Label areas (figures 6 and 8)

A portign of the rear side of the cartridge and a portion of the top side of the cartridge may be used for labels. The gosition and
the size pf the labels shall not interfere with the operation or clearance requirements of the cartridge component partg.

~

The areq used for labels on the top side shall not extend beyonid the inner edge of the holding areas defined by /g and) /.
The posjtion and dimensions of the label area on the rear side shall be defined by
I35 = 0,5 mm min.

l33=1,5 mm min.

I34 = 80,0 mm max.

The labgl areas shall not be recessed by more than 0,3 mm.

8.8 Datum areas and datum holes (figures 9, 10 and 11)

The annplar datum areas A, B.and C shall lie in Plane Z. They determine the vertical position of the cartridge in the drive. Each
shall haye a diameter d; equal'to 6,0 mm = 0,1 mm and be concentric with the respective datum hole.

The cenfres of datum:holes A and B lie in Plane X.
The cenfre of the'cireular datum hole A shall be at the intersection of planes X and Y (see figure 9).

The distpncelfrom the centre of datum hole B to Plane Y (see figure 9) shall be

Le=6R 0mm+ 01 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
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The thickness of the case in the datum areas shall be

l30=12mm=* 0,1 mm

The diameter at the bottom of datum hole A and datum hole C shall be

I40 = 2,6 mm min.

The depth of the holes shall be

l42 = 4,0 mm min.

The upper diameter of datum holes A and C shall be

Iy

+ 0,05 mm
= 3,00 mm
- 0,00 mm

This diameter shall be to a depth of

Iy

= 1,5 mm min.

There shalllbe a chamfer around the outside of datum hole A and datum hole C defined by

Iy
aj
The width
The depth

The dimen

Iy
ly

r
This width
There shall

8.9 Sy

The cartrid
and C, resp

The areas v
Iy
Support arg
Iy
Support arg

= 0,3 mm max.
=45°+1°
it the bottom of datum holes B and D shall be /.
f the holes shall be /4.
ions at the top of the holes shall be
=3,5mm=* 0,1 mm
+ 0,05 mm
= 3,00 mm
- 0,00 mm
=1,75 mm £ 0,05 mm
shall be to a depth /4.

be a chamfer around the outside of datuni-holes B and D defined by /43 and a3.

pport areas (figure 9)

ge Support areas are shown.shaded in figure 9. Support areas A, B and C shall be coplanar with Datum ar
ectively, within 0,1 mm. Support area D shall be coplanar with Plane Z within 0,15 mm.

vithin /49 of the edge ofthe cartridge shall be recessed from the Support Areas.

=0,5 mm % 0,1 mm

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

=10,0 mm/+ 0,1 mm

as A and B shall extend from the centre of the Datum holes toward the outside of the case a distance /47.

as_A and B shall extend from the centre of the Datum holes toward the inside of the case a distance of

Support arg

bas A, B

l43=11,0 mm £ 0,1 mm

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

l50="7,0 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 of Support areas C and D shall be defined by /47 and

l5p=5,5mm £ 0,1 mm

l53 =64,5 mm £ 0,2 mm
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Recognition holes (figures 10, 11 and 12)

There shall be 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 cen

The cen

Recogni

Recogni
3,0 mm

Recogni

The dep

The dep

re of recognition hole 4 shall be defined by /54 and
I5g3 =79,0 mm + 0,2 mm

re of recognition hole 5 shall be defined by
ls5=3,7mm £ 0,1 mm

I56=2,3 mm+ 0,1 mm

tion hole 6 shall be defined by

lgg =46,0 mm + 0,1 mm

+0,1 mm
lg7=3,4 mm
- 0,0 mm

lgg = 26,4 mm £ 0,05 mm

+ 0,05 mm
199 = 3,60 mm
- 0,00 mm
tion holes 1 to 5 shall have the cross-section E-Ev'and F-F shown in figure 12 and shall have a (

0,1 mm.
tion hole 6 shall have the cross-section M-M shown in figure 12.

th of a closed recognition hole below Plane-Z shall be
+0,3 mm

l59=1,2 mm
-0,1 mm

th of an open recognition holebelow Plane Z shall be

lgo = 5,0 mm min.

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

the othe
This Int

— Red
— Red

hole closed by a'plug. These plugs shall withstand an applied force of 0,5 N without being punched out.
brnational Standard prescribes the following states of these holes for Type A Tape Cartridges.

ognitionthole 1 shall be closed.
ognition hole 2 shall be open.

liameter of

hed out and

— Red

dion 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.

— Recognition hole 1 shall be closed.
— Recognition hole 2 shall be open.
— Recognition hole 3 shall be open.
— Recognition hole 4 shall be closed.
— Recognition hole 5 shall be closed.
— Recognition hole 6 shall be open.
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811 W

rite-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 diamet

er 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 open Write-inhibit hole below Plane Z shall be /4.

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

The case
such that th
constructed
15N.

ay have a movable element allowing the Write-inhibit hole to be opened or closed. If present, this elemeént
e state of the Write-inhibit hole shall be visible (see figure 8 as an example). The Write-inhibit hole ¢losure
to withstand a force of 0,5 N. The force required to open or close the Write-inhibit hole shall be between

8.12  Pye-positioning surfaces (figures 4 and 10)

These surfg

The distang
lg

Positioning
le
lg

Positioning
3

The positig
l

ag

ces determine the position of the cartridge when it is inserted into the drive loading slof.

e from Plane Z to the surface on which the tape reference edge rests (figure 4) shall\be
+0,0 mm
= 2,4 mm
-0,1 mm
of the cartridge relative to Plane Y shall be controlled by the surfaces defined by
=1,0 mm % 0,1 mm
=69,0 mm £ 0,2 mm
of the cartridge relative to Plane X shall be controlled by the surfaces defined by
= 14,65 mm £+ 0,10 mm
n and angle of the chamfer at the edge of this surface shall be defined by
=13,15mm+ 0,10 mm

=45°+1°

The cartridge shall have a lid for protéction of the tape during handling, storage and transportation. The lid consist

8.13 LI (figures 6, 13, 15, 18 and 19)

parts, the
The main p

The locatig
1)

lg

ain part and an auxiliary-part.
art rotates around axis A/ (see figure 13) the position of which is fixed relative to the case.

n of axis A shallbe defined by
*+ 0,05 mm
=0,55 mm
-0,10 mm

=75 mm £ 0,1 mm

shall be
shall be
1 N and

5 of two

b - 1 - Dl b rad L. Tl 1 h - 1 - alVh | - 1 . M
The aUX111c1y Part TOtatcs aroui axIs D UIT PUSITIOIT U1 WITITIT IS IIXTU ITTIAtIve to UIT HIalT part o tIc IId ard 1o ves with it.

When the lid is in the closed position, the location of axis B shall be defined by

leg=7,0 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
I7p=12mm=* 0,1 mm

10
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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.
73 = 22,3 mm max.

The angle to the bottom of the lid from Plane Z when the lid is completely open shall be
+17
as = 850
-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.

[74 = 22,5 mm max.

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

rp = 14,9 mm max.

The starf point of the incline on the case that meets the lid (figure 6) shall be defined by
75 = 8,4 mm max.

The height of the lid from Plane Z (figure 13) shall be

+ 0,0 mm
l76 = 15,2 mm
- 0,5 mm

The front of the lid measured from Plane X shall be
+ 0,0 mm
177 = 15,3 mm
- 0,3 mm
The insife of the lid shall provide clearance for the tape defined by
l7g=13,15 mm %= 0,10 mm
The top [front of the lid shall have a radius 3. The centre of the‘radius shall be axis A.

ry = 14,7 mm max.

The des]gn of the locking mechanism is not specified by this International Standard except that it shall be operated by a release
pin in thje drive. The lid release mechanism shall(be actuated when the drive release pin is in the shaded area (se¢ figure 15)
defined py

l79=2,0 mm £ 0,1 mm

Igo=8,2 mm £ 0,2 mm

lg1 =0,7 mm £ 0,2 mm

ag=30°+1°

The forde required to unlock the lid lock shall not exceed 0,25 N in the direction shown in figure 18.
The forde requiredto, open the lid shall not exceed 1,0 N in the direction shown in figure 19.

8.14 |Cartiidge reel lock (figure 10, 16 and 17)

The reels Ghall be locked when the cartridge is removed from the tape drive. This International Standard does not|specify the
design of e IO TIeC NS eXeen T ot s Te , - P,

XCCP d [1d OC OpPCralcd DY d cascC P C dI1tve.

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 — Al rights reserved 11
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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=160,0°+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
[8 =239 0mm

-0,0 mm
The reels shall be unlocked when the operating face of the release pin is located at a distance from Plane X definedyby

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

In this posiftion there shall be a clearance between the locking mechanism and the inside of the rear-wall of the cartridg¢ defined
by
log = 0,5 mm min.
The pin us¢d to move the locking mechanism shall penetrate the cartridge a distance of
lo| = 7,8 mm max.
The cavity jof the locking mechanism shall be defined by
lop =4,0 mm = 0,1 mm
r4/= 0,3 mm max.

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

8.15 Reel access holes (figure 10)

The case shall have two circular reel access holes that shall-allow penetration of the drive spindles.
The positigns of the access holes shall be defined by
log = 23,00 mm % 0,05 mm
loy = 11,40 mm + 0,05 mm
lok = 46,2 mm £ 0,1 mm
The diamefer of the holes shall be
dy = 18,80 mm £ 0,05-mm
8.16 Interface betwéen the reels and the drive spindles (figures 22 and 23)
The drive gpindles shallengage the reels in the area defined by

Lo =46.4mm £ 0,1 mm

Hiz=44mm=+ 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 © ISO/IEC 2001 — Al rights reserved
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engagement hole shall have a chamfer defined by

lo5=2,4 mm % 0,1 mm

ag=15°+1°

om of the reel on the outside edge shall have a chamfer defined by
1106 = 0,2 mm max.

ag:450i 1°

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

The teet

The dep

When th

and the

The pen|

When tH
shall be

8.17

A light
exist frd
section ]

The cen

+ 0,2 mm
o7 =2,4 mm
-0,0 mm
ajp=60°+1°
h in the reel engagement hole shall have a radius
r5 = 0,2 mm max.
th /103 of the reel driving hole shall be effective at diameter d3
1108 = 9,4 mm min.
+ 0,08 mm
d3 = 6,50 mm
- 0,00 mm
e tape is loaded in the drive, the tape centre line shall be in a plane parallel to Plane Z at a distance
1109 = 7,05 mm £ 0,10 mm
Bupport areas of the reels shall be at a distance from Plan¢\Z defined by
l110=0,6 mm £ 0,2 mm
etration of the reel drive spindle into the reel shall be defined by
l111=7,5 mm max.
1112 = 8,0 mm max.
app =60°x1°

e cartridge is mounted in the- drive, so the Support areas are at a distance /{1, from Plane Z, a force F = 0,4
exerted on the reel in the direetion shown in figure 23.

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

bath shall be provided for sensing the leader and trailer tapes. When the lid is open, an unobstructed ligh
m the d( dianteter light path hole to the outside of the cartridge via square windows in the light path hole]
D-D in figdre 12) and the light window in the cartridge lid.

re of thelight path hole shall be defined by /g, and

Iv19= 8,35 mm = 0,10 mm

N+02N

t path shall
(see cross-

The diameter 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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The position and size of the square window on each side of the light path hole shall be

h

L

17 =6,05 mm % 0,10 mm
+ 0,4 mm
18— 2,5 mm
-0,0 mm

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

L

19 = 12,5 mm min.

The angle of the light path shall be

The positign and size of the cartridge lid window shall be

8.18 Pq¢
The tape sk
h
The guide
that extend
7|
These poin
h
h
h
h

8.19 Tape path zone (figure 21)

When the
the guide s
zone shall |

The clearat

ajly =5,50° +0,25°

0=3,8mm= 0,1 mm
+ 0,4 mm
1=2,5mm
- 0,0 mm

2 =6,05mm+£ 0,10 mm

sition of the tape in the case (figure 21)

all run between two guide surfaces in a plane parallel to Plane X and /1,3 from it.

3=13,15mm + 0,10 mm

to points outside the case.
=3,0 mm £ 0,1 mm
s shall be defined by
4=76,28 mm + 0,30 mm
5=27,25 mm + 0,20 mm
6=31,15mm + 0,20 mm

7=9,67 mm £ 0,10 mm

artridge is inserted into th¢ drive, the tape is pulled outside the case by tape guides and is no longer in con|
hrfaces. The tape path Zone (see figure 21) of the case is the zone in which the tape shall be able to move fre
be maintained for,both sides of the case and shall be defined by /14 to /;,7 and

g = 23,0 mm +0;1 mm
0 =46,2«mm £ 0,2 mm

1 =4 N4 mm £ 0,1 mm

surfaces shall have a radius of 7 and shall be tangential, as shawn'in figure 21, to lines tangential to the feel hubs

tact with
ely. This

ice_ 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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8.20 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.
rg=24,15 mm + 0,10 mm

L33 =385 mm+010mm

8.21 |Tape access cavity clearance requirements (figure 24)
The cas¢ design shall provide clearance for drive tape threading mechanisms and shall be defined by

1134 = 1,2 mm max.

+ 0,20 mm
l135=1,15 mm

- 0,00 mm

+ 0,0 mm
1136 = 14,0 mm

- 0,2 mm

/137 = 66,8 mm min.
l133 = 10,0 mm min.
/139 = 66,8 mm min.
a4 = 49° max.

1140 = 1,2 mm max.

l141 = 14,8 mm min.
I113 = 13,0 mm min.

l114 = 4,0 mm max.
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Top side

Right side @
Take-up reel
Auxiliary lid\ Rear side
Lid /

Window

§ Supply reel

N 1]
Direction of tape moti(?r\ : |.‘
=
Loading grip

Front side K

) ) Left side
Recording surface of the magnetic tape

do-0001-A Bottom side

Figure 1 - Tape cartridge assembly top view, lid opened

Bottom side

Recognition hole 4

Recognition hole 5

Left side Datum hole D

N

Datum hole B

Recognition hole 3

Rear side
Recognition hole 6

Write-inhibit hole
Recognition hole 1

Recognition hole 2

! DatumheleC

Front side /

Datum hole A Right side

00-0002-A Top side

Figure 2 - Tape cartridge assembly bottom view, lid closed

16 © ISO/IEC 2001 — Al rights reserved


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

ISO/IEC 20062:2001(E)

00-0003-A

Figure 3 - Reference Planes X, Y, and Z

Incorrect insertion channel

/

00-0045-A

NI - \

Figure 4 - Front side, lid closed
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Figure 8 - Rear side, lid closed
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le3 ¥

Pre-positioning -

surface \<l 4

4 N

00-00Q7-A

Figure 10 - Bottom side, lid removed
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Figure 11 - Details of datum and recognition holes
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Figure 12 -)Cross-sections of light path holes, recognition holes and write-inhibit hole
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Details of the side of the lid
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Internal 1id structure
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Lid configuration

when rotating

Lid configuration
when the lid is open
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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

)

Figure 19 - Direction of force needed to open the lid

96-0224-A
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Figure 20 - Light path and light window
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Tape

00-0012-A Detail D

Figure 21 - Internal tape path and light path
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Figure 22 - Cartridge reel
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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

|
%% S

70/mm to 90 mm 62 m, 107 m or 170 m 70 mm to]90 mm
Figure 25 — Tape configuration

The base npaterial of the recordable area of the tape shall be an oriented polyethylene terephthalate film (or equivalenf) coated
on one sidd with a strong yet flexible ferromagnetic layer of evaporated metal material (ot equivalent). The back surfac¢ may be
coated.

There shall be a leader tape between the take-up hub and BOT. There shall be a-trailer tape between EOT and the sugply hub.
The leaderl and trailer tapes shall consist of a translucent length of the same base material (or equivalent) without the
ferromagndtic coating or the back coating.

The leader(and trailer tapes shall each be attached to the magnetic tape-by means of a splicing tape that extends over epch such
joint. The [splicing tape shall consist of polyethylene terephthalaté (or equivalent) coated on one side with an acrylic (or
equivalent) adhesive material

9.2 Length
9.21 | ength of the magnetic tape
When measured between BOT and EOT, the length-0f the magnetic tape shall be

Type A: In|the range 169,5 mto 171,0 m
Type B: In|the range 107,0 m to 108,5 m

Type C: Infthe range 62,0 mto 63,5 m

9.2.2 | ength of leader and trailer tapes
The length|of the leader and trailer tapes shall be in the range 70 mm to 90 mm. The joints between the leader and trailler tapes
and the magnetic tape shall ©e)perpendicular to the Tape Reference Edge within 10°.
9.2.3  Length of the Splicing tape

The splicirlg tape shall’have a length of 13 mm max. It shall extend for a distance of 6,5 mm + 1,5 mm over the lepder 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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3. 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 Et‘lgc weave

The edgp weave is the mean deviation of the Tape Reference Edge from the mean edge position that is calculatédovier a sample
length of 50 mm. The edge weave shall not exceed 6 um.

Procedyre

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

2. Usipg a calibrated edge position sensor (see figure 26), with an accuracy of 0,5 um or befter, take 1001 measjirements at
0,2% mm intervals along 250 mm of the Tape Reference Edge of the sample.

3. Usipg measurements 1 to 201, calculate the mean Tape Reference Edge positien\for that 50 mm interval ysing linear
regiession analysis (see figure 27).

4. Detprmine the maximum deviation from the mean Tape Reference Edge within-these 201 measurements (see fighre 27).

5. Repeat steps 3 and 4 for the next set of measurements 2 to 202, and suegessively for all sets from 3 to 203 up to 800 to
100fL.

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

Edge position sensor

Lo

Tape Flanged guide

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 »

98-0102-A

Figure 27 - Edge weave

9.4 Discontinuities

There shalll be no discontinuities in the tape between BOT and EOT, such as those produced by tapesplicing or perforations.

9.5 Thickness
9.5.1 THickness of the magnetic tape
The thickngss of the magnetic tape at any point shall be between 6,5 um and 7,3 um.

9.5.2 THickness of leader and trailer tape
The thickngss of the leader and trailer tape at any point shall be between 9 ym and 17 pm.

9.5.3 THickness of the splice tape
The thickngss of the splice tape at any point shall be 20 um max.

9.6 Lgngitudinal curvature
The radius jof curvature of the edge of the tape shall not be-less than 33 m.

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

2.  Measure the deviation from a 1,0 m chord,

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

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

The departpre of the tape fromi a plane established by the edges of the tape shall not exceed 0,7 mm.
Procedure

1. Cuta |50 mm %10 mm length of tape.

2. Condifiefi-it'for a minimum of 3 h in the test environment by hanging it so that the coated surface is freely expospd 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.
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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. Notgthe Torce at which any part of the coating Iirst separates rrom the base material. 1t this 1s Iess than 0,10 N,

fail
an g

If the bal

bd the test. If the test piece peels away from the double-sided pressure sensitive tape before the force exce
Iternative type of double-sided pressure tape shall be used.

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

Recording surface Scribed line

-\ !
-/

S
T

—— 125 mm < Pressure-sensitive tape

93-0120-A

Figure 28 - Measurement.of the coating adhesion

he tape has
eds 0,10 N,

9.9 Layer-to-layer adhesion

There shall be no tendency for the test piece to stick of.the coating to peel.

Procedyre

1. Attgch one end of a test piece of magnetic tape of 1,0 m in length to the surface of a glass tube of 36 mm in diampeter.

2. Wind the tape onto the tube at a tension of 1,1 N.

3. Stofe the wound test piece in a temperature of 45 °C + 3 °C and a relative humidity of 80 % for 4 h.

4. Stote for a further 24 h in¢he testing environment.

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

9.10 |Tensile strength

Measurgments shall’be made in accordance with ISO 527-3. The length of the test piece shall be 200 mm. The Igngth of the
leader tape test’piece shall be 50 mm. The length of the trailer tape test piece shall be 50 mm. The rate of elonggtion for all
tensile tgsts.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 electri

Procedure

bl resistance of any square area of the recording surface shall be 103 Q max.

1. Condifion a test piece of tape in the test environment for 24 h.

2. Positid
least N
ground

3. Apply

4. Apply
the ele

Repeat for

When mou

under test.

Note - Parti

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

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

a dc voltage of 7 V + 1 V across the electrodes and measure the resulting cutrent flow. From this value, d
ctrical resistance.

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

nting the test piece, ensure that no conducting paths exist between the electrodes except that through thg

ular attention should be given to keeping the surfaces clean.

A

v

B o

93-0050-B

Figure 29 - Measurement of electrical resistance

ish of at
el to the

ctermine

coating

9.13 Tapewinding

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

9.14 Li

ght 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 magne

36

tic recording 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: ac erased to -40 dB or less of the Average Signal Amplitude recorded at 2 740 ftpmm
head/tape speed: 10,683 7 m/s £ 0,003 0 m/s

tape tension 0,10 N £ 0,02 N measured at the input scanner

track wi
write gaj
read gap
gap azin
recordin
recordin

read heaq
read pas

read out

10.2
The Tyq
Traceab
Referen
10.3

The Av{
and 2,0

Traceab

supplied

104

The rati
density

Traceab,
Second3

10.5

The sigl
specifie

th: 15,0 ym £ 1,5 pm

b length: 0,25 pm £ 0,03 pm
length: 0,25 pm £ 0,03 pm
huth: 20,00°+0,16°

o current: Test Recording Current
o waveform: square wave

d setting during a
S: The read head shall cover the whole width of the recorded-track

put level: peak-to-peak amplitude

Typical Recording Current
ical Recording Current of the tape shall be between 85 % and 115 _% of the Reference Recording Current.

lity to the Reference Recording Current is provided by the calibration factors supplied with each Seconda
e Tape.

Signal Amplitude

rage Signal Amplitude, exclusive of missing pulses; at the recording density of 2 740 ftpmm shall be betw
1B of the Standard Reference Amplitude.

lity to the Average Signal Amplitude of(the Master Standard Reference Tape is provided by the calibra
with each Secondary Standard Refereénce Tape.

Resolution

b of the Average Signal Amplitude at the physical recording density of 2 740 ftpmm to that at the physic3
f 783 ftpmm shall be befween 90 % and 110 % of the same ratio for the Master Standard Reference Tape.

lity to the resolution\far'the Master Standard Reference Tape is provided by the calibration factors supplie|
ry Standard Reference Tape.
Signal-to-Noise Ratio

hal-to-noise.ratio (SNR) is the average read signal power divided by the average integrated rms noise pd
| bandwadth and is expressed in dB.

'y Standard

ten -1,7 dB

tion factors

1 recording

d with each

WET OVEr a

Procedlrre

1. The SNR shall be measured using a spectrum analyser. The spectrum analyser resolution bandwidth shall be 30 kHz and
the video bandwidth shall be 300 Hz.

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

and

normalise for the resolution bandwidth. This result is dByojsk.

3. 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.

dByr(15) = dB(W) + 20 log(15/W), where W is the width of the read head.

The SNR is calculated from these results: SNR= dByr(15) - dBnoise

© ISO/IEC 2001 — All rights reserved

37


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

ISO/IEC 20062:2001(E)

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

e a A ead an nmn de A1 na e.o hen he

ooy less, of

half the Average Signal Amplitude for the recording density of 2 740 ftpmm on the

same tape.
10.7.2 Mijssing pulse zone

A missing pulse zone shall commence with a missing pulse and ends when a length of 1 mm of track has-bégn measyred. If a
missing pulse zone 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 pulse zone rate shall be less than 1 in 25 tracks and applies to both positive and negative azimuth tracks.

10.7.3 Oyerwrite

Overwrite {s the ratio of the amplitude of the fundamental frequency of the residual of @ low density recording after ov¢rwriting
at a higher density to the amplitude of the fundamental frequency of the original low dénsity recording.

Traceability to the overwrite ratio for the Master Standard Reference Tape is pfoyided by the calibration factors supplied with
each Secorjdary Standard Reference Tape.

Procedure
1. ac erade the tape.
2. Recor{ at the physical density of 783 ftpmm and measure thétamplitude of the fundamental frequency.

3. Overwite at the physical recording density of 2 740 fipmum and measure the amplitude of the fundamental frequengy of the
residugl 783 ftpmm signal.

4. Repeaf for the Secondary Standard Reference Tape:
Requirement

) Residual amplitude of the fundamental frequency at 783 fipmm after overwrite
Dverwrite = 20 log - — - dB
Amplitude of the fundamental frequency of the original recording at 783 ftpmm

shall be nofmore than 1,5 dB of the Master Standard Reference Tape overwrite.

Section 4 - Requirements for an Interchanged Tape

11 Track Fermat
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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Write Multi-write

User Data | | | | | | | | | |

Interface

Compression Unit \ % A A 4 A X / |

Logical Block Sets | | |

Logical Block Addresses

/NS

segmentDataPackers— [[[J[1[]  OOO000000Q00000

Segment Buffer - ECC

8/14 Conversion
Track Data Packets D :l D
Control Packets

Siriten Tape nooooEoooonh

—
-
T
-
—
—
—
=

00-0068-A

Figure 30 - Track format sequence

11.2  [Physical Logical Block Format
11.2.1 Logical Block Set (ILBS)
A Logidal Block Set (LB$) is-a collection of user bytes that is sent from the Host Computer across the interface|to the tape
drive fof recording as ong¢ or-more Logical Blocks. A LBS may contain from 1 to 8 191 Logical Blocks (LB).
The LB} length is variable in that contiguous LBSs may have different lengths
Comprepsion, whenvperformed, treats the LBS as the unit to be compressed. Changing between compression mode jand normal
(non-compressioit) 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 .
Logical Block Set 1 Block Set 2 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 ass
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
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
Segment Segment Segment Segment Segment Segment
Packet 1 Packet 2 Packet 3 Packet 4 Packet 5 Packet 6
00-0070-A
Figure 32 - Example of Logical Block to Segment Data Packet transformation

11.2.3 Segment Packets
A segmentlis a set of 1220 Segment Packets (78 080 bytes) as shown in figure 33¢Each element in the segment is a
64 bytes. Hach segment is divided into two areas:
e Segment Data/Overhead Packets: 1024 packets
e ECC afea: 196 packets

The Segmdnt Data/Overhead Packet area is a set of 1024 packets artanged in a 32 by 32 array (see figure 33). This are
to store the LBS data and Segment Overhead Packets. The Segmént Overhead Packets locate the positions where the L
and end in [the segment. A Logical Block Set shall start at the beginning of a Segment Data Packet boundary and each
Data Packdt shall not include more than one LBS. Each Segment Data Packet shall be 64 bytes in length, therefore a

Data Packdt may contain fill data if the LBS occupies_fewer than 64 bytes. Fill data is not defined in this International

and shall b¢ ignored during interchange.

The last pgcket of the segment, located in row 34/ and column 31, shall be the Key Overhead Packet. If additional
Overhead Packets are required, they shall oéeupy consecutive locations in the segment, starting with row 31, column
working backwards.

Locatipn of all boundaties between LBSs in the segment

Logicdl Block Address of the LBS to start in the segment

Size apd number.of LBs within each LBS starting in the segment

Tape flartition;-Volume initialisation count, and whether the LBS is compressed
Segmgnt-flush indicator

igned in

packets,

acket of

h is used
BSs start
Segment
Segment
Standard

Segment
30, and

stored in

Segmert-ERE

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 shall exist in one segment is 247.
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_ Row
e «© ECC
o [=) .
&) Segment, 1024 Packets @) PQ Diagonal
Row 0 - ECC
ow <
> PQ
Row 31 >

Special
ECC

O

Column ECC

Key overhead packet
(Row 31,Col 31)

1 = 1 packet ( 64-bytes )

00-0031-A

Figure 33 - Segment Organisation

11.2.4.1] Key Overhead Packet format

The 64 bytes of the.Key Overhead Packet are formatted into fields as shown in figure 34. Each field, except the segment CRC
field, shall havie,an 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 speciTies the number ot additional overhiicad ficlds tnat contain valid information.
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11.2.4.1.1

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
40t0 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

LBS boundary fields
There shall be up to 6 LBS boundary fields in the Key Overhead Packet, with the first boundary field occupying bytes

Figure 34 - Key Overhead Packet format

the second foccupying bytes 32 to 39, etc. Figure 35 shows the format of each 8-byte field.

(10 to 47,

Byte b7 b6 b5 b4 b3 b2 bl b0
position

n LSZz7 LSZ6 LSZ5 LSz4 LSZ3 LSZ2 LSZ1 LSZ0
n+1 LSZ15 LSZ14 LSZ13 LSZ12 LSZY1 LSZ10 LSZ9 LSZ8
n+2 NLBS5 NLB4 NLB3 NLB2 NLBI1 NLBO LSZ17 LSZ16
n+3 LBSC NLB12 NLBI11 NLB10 NLB9 NLBS NLB7 NLB6
nt+4 ECOL1 ECOLO EBYTES | EBYTE4 | EBYTE3 | EBYTE2 | EBYTEl | EBYTEO
nt5 EROW4 | EROW3 | EROW2 \~-EROW1 EROWO | ECOL4 ECOL3 ECOL2
n+6 0 0 0 0 0 Skip Flush Valid end
nt7 Cc7 Co6 Cs C4 C3 C2 Cl Co

The LBS Houndary field consists\of two parts: the first 4 bytes contain the information about the LBS and the second

Figure 35 - LBS boundary field

contain the|segment location;, LBS endpoint key, and LBS Boundary field CRC.

LogicabBlock Size bits 0 to 17. The Least Significant Byte is byte 0 of this field.

Numiber of Logical Blocks per LBS. The msb of this 13-bit number is b6 of byte 3.

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

4 bytes

o LSZ:

e NLB:

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

TBSTmd cotummm withi 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.

© ISO/IEC 2001 — All rights reserved


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

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.

e CRC: An 8-bit CRC is generated over this entire 7-byte field according to the following polynomial: x*
x". See annex D.

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

Byte b7 b6 bS b4 b3 b2 bl b0

Dposition
r

+x + X%+

48 LBA7 LBA6 LBAS LBA4 LBA3 LBA2 LBA1 LBAO
49 LBA15 | LBAl4 | LBAI3 | LBAl12 | LBAl1l | LBA10 | LBA9 LBAS
50 LBA23 | LBA22 | LBA21 | LBA20 | LBA19 | LBA18 | LBA17 _(LBAIl6
51 LBA31 | LBA30 | LBA29 | LBA28 | LBA27 | LBA26 | LBA25)| LBA24
52 INIT7 INIT6 INITS INIT4 INIT3 INIT2 INIT1 INITO
53 INIT15 | INIT14 | INIT13 | INIT12 | INITI1 | INIT10 \NINIT9 INITS8
54 PART7 | PART6 | PARTS | PART4 | PART3 | PART2”| PART1 | PARTO
55 CRC7 CRC6 CRC5S CRC4 CRC3 CRC2 CRCl1 CRCO

Figure 36 - LBS Attributes field

e LBA: Logical Block Address of the first LBS that starts inthis*segment.

e INI: Tape initialisation count. This field is incremented<@ach time the tape is initialised.

e PART: Tape partition number. This number shall beweither (00) or (01).

e CR(: An 8-bit CRC is generated over this entixe 7-byte field according to the following polynomial: x*

x". See annex D.
11.2.4.1f3  Segment CRC field

Bytes 5¢ to 59 shall contain a 32-bit CRC used-for post-correction error detection. All of the data area packets in a s
contain [LBS data are divided by the generator polynomial to produce the 4-byte CRC. The last data packet of a segn
may conptain fill data if a LBS ends imthat packet) shall always be used as a complete packet in this calculatio
Overhead and skipped packets shall not be included in the CRC calculation. The polynomial used for the segm
defined |n annex E.

11.2.4.1}4  Main key field
The maih key field consists/of 4 bytes as shown in figure 37.

+x + X+

cgment that
hent (which
n. Segment
ent CRC is

Byte b7 b6 b5 b4 b3 b2 bl b0
position
60 0 0 0 0 0 0 0 0
ol 0 0 SKIp SYS LBYS 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.

© ISO/IEC 2001 — All rights reserved
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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.

e Byte 6

e Byte§

11.2.5

A Segmenf
Overhead j
Packet are
next segme

11.2.6

The Reed-
segment by

the row and column ECC packets can be corrected by a fourth set ofispecial ECC packets.

11.2.6.1

The entire
used to gef
packets fro

11.2.6.2

The entire
column is |
column EQ

11.2.6.3

The entire
diagonal is
two diagon|

The diagor
diagonal is

bl shall be set to ONE to indicate that this segment has been tlushed, otherwise 1t shall be set to ZEK!

D : b7 to b3 shall indicate in which column of row 31 the last LBS boundary field is located.

b2 to b0 shall indicate one of 8 starting addresses within the 64-byte packet where the last EBS’bound

begins.

B: An 8-bit CRC is generated over this entire 7-byte field according to the following polyrnomial: x* + x
x". See annex D.

Skipped Segment Packets

Packet shall be skipped when there is only one packet in the segment, a LBS ends in the segment, and
acket is required to note the start of a new LBS. Since in this state both the. Overhead Packet and the Segm
competing for the same packet area in the segment, this one packet is skipped and the new LBS will be start
nt. This condition can only exist in row 31 of the segment.

Segment ECC packets

Bolomon error correction redundancy provides for a two-packet correction in any row, column, or diagon|
using erasure pointers (see annex C). Erasure pointers result from missing or uncorrectable packets. Add

Row ECC Packets

32-packet by 32-packet data/overhead area of the*segment is used to generate Row ECC redundancy. Ead
nerate two row ECC packets. The generation“algorithm (see annex E) creates 4 bytes in each of the two 1
n the associated bytes of all the same-rowpackets.

Column ECC Packets

32-packet by 32-packet data/oycrhead area of the segment is used to generate Column ECC redundan
sed to generate two column EC@'packets. The generation algorithm (see annex E) creates 4 bytes in each o
C packets from the associated bytes of all the same-column packets.

Diagonal ECC Packets

32-packet by 32-packet data/overhead area of the segment is used to generate Diagonal ECC redundan
used to generatétwo diagonal ECC packets. The generation algorithm (see annex E) creates 4 bytes in ea
nl ECC packets‘from the associated bytes of all the same-diagonal packets.

als are defined to each have 32 packets. A given diagonal n starts at column 0 and row n. The next eleme
foundibyradding 1 to the column and row numbers, modulo 32 (see table 1).

ary field

-+ x% +

h further
ent Data
ed in the

al of the
tionally,

h row is
bw ECC

y. Each
[ the two

ty. Each
th of the

nt of the

Table 1 - Dingnnnl ECC gpneraﬁpn
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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 —Segmrentflusir

A segmgnt flush shall occur whenever a Splice Position Marker (SPM) is required to be written to tape (see 11.4and 12.3).

Ideally a1l 1 220 Segment Packets (1 024 Data/Overhead Packets and 196 ECC packets) are formatted into Track Hackets (see
11.3) and written to tape prior to the SPM. However, there is also the case where the data ends and does-net complgtely fill the
segment| prior to the SPM. This results in a partial segment written to the tape prior to the SPM.

When a|partially full segment is flushed, only those packets that contain LBS data, Segment-Overhead, and all ¢f the ECC
packets phall be recorded on the tape. This results in unused or missing packet locations on the tape for the partial s¢gment (see
11.4).

11.3 Track Packet format

A Track] Packet consists of a 64-byte segment packet, a Virtual Packet Address, a-llocal Packet Address, and CRC/ECC bytes
to form fa 74-byte unit, of which 72-bytes are written to tape following 1/6 RLL encoding. Figure 38 shows the fgrmat of the
Track Packet.

Packet Element Label BytePosition | 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 Virfual Packet Address (VPA) is a 2-byte field that is associated with a write session. The initial value of the YPA for the
a-tape is written shall be set to 1, and shall be incremented by 1 for each successive time the tape is writtenf Use of the
vsa receiving system to be able to reject good ack 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 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 0_to~31
R: shall be set to ONE if this packet is rewritten, otherwise shall be set to ZERO
e Row HCC packet LPA
15 |14 (13 |12 |11 |10 9 8 7 6 4 3 2 1 0
Buffer 1 1 S2 | S1 SO |0 0 P/Q Row number R
number
Buffer No: shall indicate the buffer number and shall be set to (0) to (3)
bl13 tobl2 shall be set to ONE ONE
S2 to SO: shall indicate the segment number and shall be set to (0).te\(5)
Row: shall indicate the row within the segment occupied bycthis 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 rewaitten, otherwise shall be set to ZERO
e  Column ECC packet LPA
15 |14 (13 |12 |11 |10 9 8 7 6 4 3 2 1 0
Buffer 1 1 S2 S SO |0 1 P/Q Column number R
number
Buffer No: shall indicatéthe buffer number and shall be set to (0) to (3)
bl13 tobl2 shall beset'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

| row of the

15 ({14 |13 |12 |11 |10 9 8 7 6 5 4 3 2 1 0
Buffer 1 1 S2 | Sl SO |1 0 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 S
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 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  Sperial ECC packet LPA
15 (14 |13 |12 |11 |10 9 8 7 6 5 4 3 2 1 0
Buffer 1 1 S2 | S1 SO |1 1 1 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 bfl2: shall be set to ONE ONE
S2 to Sq: shall indicate the segment number and shall be,s¢t\to (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 second
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  Coriftrol packet LPA
15 {14 |13 |12 |1 |10 9 8 7 6 5 4 3 2 1 0
Buffer 1 1 1 1 1 0 0 0 Control packet type number 0
number
Buffer No: shallindicate the buffer number and shall be set to (0) to (3)
b13 to bP: 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

correction.

11.4

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

Control packet format

Control pz
identificati
control pag

Control pa
control pag

ket data area.

ckets contain information pertaining to their physical location (tape count), their logical location
bn of gap types and splice points, and performance and configuration information. Table 3 shows the.for

kets may occur anywhere in the track, however there shall always be a control packet in the centne’of the tr3
ket is 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 céntre for all tracks
2) Segment empty Segment empty, né _data or rewrites
3) Flush SPM Splice Position.Marker after data flush
@) Tape mark SPM Tape mark Splice Position Marker
%) Fixed SPM Splice:Rosition Marker without prior flush
(6) OWG1 Ovetwritable 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) Filey mark File mark gap
(E) Set mark Set mark gap
(F) Pre SPM skip Occurs prior to SPM, mixed in with data
Jd0) Post data dummy Occurs prior to track joint
(11) Pre data dummy Occurs after track joint
(12) to (1F) | Not defined Ignored in interchange

(LBA),
mat of a

ck. This

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

48

© ISO/IEC 2001 — All rights reserved


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

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 LBAISRB 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 FlushiSegment
15 Control, Type Flush'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 Count 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

only the

time the

e Byte3: Tape partition number into which this control packet was written. In this International Standard,
values (00) and (01) are valid.
e Byte4: Logical Block Address LSB
e Byte5: Logical Block Address
e Byte6: Logical Block Address
e Byte7: Logical Block Address MSB
The Logicjlchlock Address (LBA, see 11.2.2) shall be the first LBA of the most recent LBS filling the segment at the
control padket was written to tape. Therefore in a given track, the LBA of a control packet can be greater than the LBA of the
data packefs in the same track. For SPM control packets associated with a splice, this LBA is for the start©f'the [BS data
following the SPM area.
e Byte 8 Track number LSB
e Byte 9 Track number MSB
These bytes specify the number of the track on which the packet was written. The Isb of byte'8 indicates the azimuth of the
track (0 = Rositive and 1 = Negative).
e Byte 1P: Physical packet number indicates the location within the track associated with this control packet.
e Byte lfl:

e b7 and b6: shall be set to ZERO ZERO

e b5:
e bdt

e bl tp bO: The most significant bits of the Physical Packet Number (see byte 10)

Byte 1R

b7 b6 bS b4 b3 b2 b1 b0
0 0 IPG Speed written at PHPKT | PHPKT

Shall be set to ONE for tracks that contain only control packets, otherwise it shall be set to ZERO
b2: Shall indicate the speed at which'the tape was written when this packet was written

001 Full Speed (FS)

010 1/2FS

011 1/3FS

100 1/4 FS

101 1/5£S

110 A1/6’FS

and {3
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.

50

Byte 14:

b7 to b3 shall be set to all ZEROs.

b2 to b0 shall specify the segment number of the segment flushed.
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e Byte 15:
b7 b6 b5 b4 b3 b2 b1 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.
® b6: 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 bp: This bit shall be set to ONE to indicate that this SPM precedes system data. It shall bg set tp ZERO to
indicate that the SPM precedes user data.
e bjt to b0: Control packet type
e Bytp 16 and 17: Virtual Packet Address. This information is redundant since the VPA had to,be known in ofder to read
the packet.
e Bytp 18 and 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 Bytp 20 and 21: This field shall be a record of the number of times the tape has been initialised. This field shgll be set to
(1) the first time the tape is initialised and incremented by{() each subsequent time.
e Bytp 22 and 23: Shall each be set to (22)
e  Bytp 24 and 25: This number shall reflect the number of file marks.written in the current tape partition.
e Bytp 26 and 27: This number shall reflect the number of set naarks written in the current tape partition.
e Bytp 28 and 31: Shall each be set to (22).
e Bytp32to 64: The contents of these bytes are not-specified by this International Standard and shall be ighored upon
interchange.
11.5 Packet framing sync
All dataland control packets are encoded (see annex G) prior to writing information to the tape. In addition, a packet framing
sync is Written to tape after each Track Paeket. A packet framing sync signal is a unique signal in the channel domain to provide
synchropisation for Track Packet detection. This signal does not obey the run-length restriction of the channel modulation code.
The synf signal does not have a byte-symbol associated with it, meaning it is not decoded to a byte symbol by the modulation
decoder| This signal is 16 bit cells-long and shall be (X0001000000001000), where X is set to ONE or ZERO depending on the
last datal written
Detectign of the packetAraming sync signal identifies the start of a Track Packet.
12 Tape Format
The phypical format of a track consists of 387 Track Packets per track (see figure 39). The leading edge of the eaclj track shall
have a traCkysync area that is the maximum recording frequency tone of alternating ONEs and ZERO’s and precedds the Track
Packets. EaciTrack shattave a Normat Controt Packet that Sttt be focated Tiear e physical Centre of e rack:

© ISO/IEC 2001 — All rights reserved
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(+) Border Zone

Clean-Up Byte

Normal Control Packet

There are {
some types
used in the

12.1

Each track
Control Pa
contents of
the tape aft
frequency.
before the

ONEs and

12.2
The typica

control padket may be located within the data track. This control packet indicates that no data was available to write as

was being
a data track

Data packd
simultaneo

12.2.1
The order

Packets

Track Sync

(-) Bordet\Zofie

00-0047-A
Figure 39 - Track Format

of control packets. Gap tracks contain only control packets (and\also the flush SPM data packet). Gap t

generation of the tape format structure.

Track elements

consists of a Border zone, track sync area (128-Chanhel bytes), Data Track Packets (193-Track Packets)
cket, Data Track Packets (193-Track Packets), and’a clean-up Channel-byte in the negative azimuth tra
the clean-up byte are not defined by this International Standard and shall be used to avoid a run-length vio
er the last valid byte. The Border zone shall be'a pattern of alternating ONEs and ZEROs at the maximum 1
The Border zone appears after the second'set of Data Packets in positive azimuth tracks (242-Channel by
rack sync area in negative azimuth tracks (241-Channel bytes). The track sync area shall be a pattern of al
VEROs at the maximum recording frequency.

Data track format

data track consists of data/ECC Track Packets with one Normal Control Packet at its centre. Segment empt
ormatted for writing.\I'he Pre-SPM skip control packet is the only other type of control packet that is allows
. The Pre-SPM skip-eontrol packet shall be used only preceding the Flush SPM area on the tape.

ts are not normally recorded to a data track in linear segment address order due to the fact that two tracks ar
1isly and te the rewrite process.

Ordér-of packets in a data track

wo generic types of tracks: data (including ECC) and gap. Data trdcks' may contain Data/ECC Track Pac]kets and

acks are

Normal
cks. The
ation on
ecording
tes) and
ernating

y type of
the track
d within

e written

eir order

of Tape Packets from a given segment as they appear in the track is not specified by this standard. Th

W V \Y V COT1 W W V V

depends or

packets taken from the segment and written alternat

dlld d dD y Ol ddld Pd O JqucC Ol d

ely to the track par, shall adhere to the following:

Packets are 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

written.

12.2.2

Rewrite

ata/ECC

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 inserted in tape tracks in one of three ways:
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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 unigpe points on the tape shall be composed entirely of gap tracks.

BOD and EOD areas

Begdinning of Data (BOD) and End of Data (EOD) areas on a tape are gap tracks and shall consist solély of BOD and EOD
confrol packets respectively. These areas define the beginning and end of tape partitions.

Erafed areas

Areps on the tape that are overwritten for purposes of erasing are gap tracks that shall €ensist of either random or normal
eragde gap control packets.

Splice points

Splice points on the tape that have not been appended to are identified by the fellowing sequence of gap tracks
e Splice Position Marker (SPM) — 2 pairs of tracks

e (verwritable Gap Type 1 (OWG1) — 20 pairs of tracks

OWGT1 Trailer mark — 1 pair of tracks

When appending to a splice point, the append operation shall start in the OWGI1 gap area; the SPM shall not be ¢gverwritten.
The apppnd operation shall always start with an OWG Type 2 gap area. After an append operation the splice point $equence of

tracks of the tape shall include:

Splice Position Marker (SPM)
Ovgrwritable Gap Type 1 (OWG]1)

Ovgrwritable Gap Type 2 (OWG2) associated with a new append consisting of 10 pairs of OWG?2 tracks 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 repritten data
packets.| The number of tracks_that ‘define the flush SPM area is related to rewriting, and may be lengthened if fewrites are

required|.

Tape Marks

Tape marks shallbe either File marks or Set marks. They are a sequence of tracks that shall include:
o Tlape Mark=(File or Set)

e Tlap€ Mark SPM

o (verwritable Gap Type 1 (OWGT)

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 M

ethod of recording

The method of recording shall be as follows:

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

— A ZERO shall be represented by no flux transitions in the bit cell.

13.1 Physical 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

13.1.1 Ldng-term average bit cell length

The long-t
within 0,05

13.1.2 Short-term average bit cell length

The short-{
shall be wi

13.1.3 R4

The rate of}
0,05 %.

13.2  Bif shift

The maxin
the expectd

13.3 Amplitude of Data Signals

The signal

the Standaid Reference Amplitude.

14 T
141 G
The helical

heads, one
from the T

$365 O, T IS TESUHS 11T @ ITHTHTITUIT TSCOTAMNg Wave [engtT ot 0,729 9T

rm average bit cell length for each track shall be measured over a minimum of 200 consecutive packets. It
% of the nominal bit cell length.

erm average bit cell length shall be the average taken over any 32 bit cells. The short-terin average bit cd
hin 0,1 % of the long-term average bit cell length for the preceding track.

te of change
change of the short-term average bit cell length, taken over any two consecutive 32-bit cell lengths, shall ng

um displacement of any ONEs zero crossing, exclusive of missitig pulses, shall not deviate by more than 32
d position as defined by the average bit cell length. See annex<H-for the method of measurement.

verage amplitude over a minimum of 2 500 flux trajisitions at 2 740 ftpmm shall be between -1,7 dB and 2

rack geometry

pneral

track pattern is formed by the relationship between the direction of tape motion and the axis of rotation of
of which has a positive azimuth angle and the other a negative azimuth angle. The direction of recording
pe Reference Edge. The traek'location and dimensions shall be shown in figure 40.

shall be

Il length

t exceed

% from

,0dB of

a pair of
is away
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<«— Tape motion direction

Tape reference edge

Positive azimuth Negative azimuth

Positive azimuth track guard band
Negative azimuth track guard band

00-0014-A
A Track angle

T Track width

P Track pitch

L Track length

G

H

Figure’40 - Track location and dimensions

14.2 Track pitch

The tragk pitch between any two adjacent tracks shall be 9,10 um % 0,50 um. This requirement shall not apply at track joints or
append points.

14.3 Average tracK-pitch

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

14.4 Track width
The megstired 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 azimuth angle shall be -20,00° + 0,16°.

14.9

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.

15.1

The layout|
sequentiall
clauses. Ta
tape with |
number of
from the b
(TDR) and|
BOD area,
tapes shall
partition (H
count (see
0,25 m and
be approxi
shall be ing

15.2
All partitio
consisting

Tape count
It shall beg

15 LTyoui of atape

General

of the tape is shown in figure 41. A tape shall consist of 1 or 2 user partitions. The partitions-shall be n|
 with partition 0 being the first partition on the tape. The elements of the tape format are defined in the f]
pe counts (see annex J) are used to indicate the locations of various elements of the tape format. Writing t
Frase Gaps (see 12.3) shall erase a tape. When a tape is formatted, a system partition followed by the cd
user partitions (one or two) shall be written. The system partition shall be written ,a fixed number of Tap
peginning of tape (BOT) and will contain a beginning of data (BOD) area, sixteerinidéntical tape directory
an end of data (EOD) area. User partition(s) are written following the end of the system partition and shall
sixteen identical tape header records (THR), user data, SPM, sixteen identica’TDRs and an EOD area. Ij
have an SPM with the LBA set to 0 where user data is to be written. Eatly warning (EW) and the virtug
OP) shall be indicated by Tape count values. The physical end of a us€p partition shall be indicated by a fiy
fable 5) and shall be approximately 0,25 m before EOP. The distance between EW and EOP shall be appro
shall be indicated by a fixed Tape count. The distance between EQP and BOD, when a partition follows E
mately 0,25 m and shall be indicated by a fixed Tape count.., The physical end of the last user partition on
icated by a fixed Tape count and shall be a minimum of 0,5,m from EOT.

Physical Marks: VZ////A Logical data: User data: Virtual marks: ]

N RS

BOT BOD TDR EOD EW EOP~'BOD THR UserData SPM TDR EOD EW EOP EOT

00-0075-A

System partition User partition n

Figure 41 -Layout of a tape

Beginning of Partition

ns shall beginf with a BOD area. The BOD area for the system partition shall consist of 290 tracks, each sy
bf BOD-coritrol packets. It shall begin with track 1 a minimum of 0,5 m from the BOT and shall be indj
. The BOD area for user partition 1 shall consist of 1 448 tracks, each such track consisting of BOD control
in_with track 1 following the EOP of the system partition and shall be indicated by Tape count. The BOD

nmbered
bllowing
he entire
nfigured
e counts
records
ontain a
nitialised
1 end of
ed Tape
Kimately
DP, shall
the tape

ch track
cated by
packets.
area for

£1 449 4 £ A0 1 11 1l

user partiti

track 1 following the EOP of user partition 1, and shall be indicated by Tape count.

15.3

Tape Header Record (THR)

AL 4 laall e 1 1 ot 1 b 4 1 leait A 78 1 th
U Z5 T PICSUITGSIIATT COUTISTS T UT T 10 dUKS LAt S UCIT T AUK VOIS TISUITE UT DU D Lo OT PAUKUTS —TUSITATT Upgln W1

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

56

addressed with unique LBAs from (FFFFFF40) to (FFFFFF4F)
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Table 4 - Tape Header Record

154

The dat:
packets,
ECC pa
the origi
times. A

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)
5and 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{cotint — physical
beginning of user partition 1 — shall be set to (00)
for single partition tape:

17 and 18 | User partition 1s8ize — size of user partition 1 in
megabytes — shall be set to (00) for single partition
tape

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

21 and 22 System partition start Tape count — physical
beginning of the system partition

23 and 24 System partition size — shall be set to (00)

2590 Reserved — shall be set to (00)

Data area

h area shall be&recorded immediately following the THR in the user partition(s). The data area shall con:
ECC packetsiand Gap packets. File Marks and Set Marks shall be recorded at the request of the Host. Dat3
Ckets may.be rewritten if they contain errors. The packet headers of the rewritten physical blocks shall be
nal packet headers with the exception of the entries that specify the location on tape. Packets may be rewritt

Splice Position marker (SPM) shall be written at the end of the user data and before the Tape Directory

later apyl

end npprnﬁr\nq (cpp 12.3)

ist of Data
| packets or
identical to
len multiple
Record for

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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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 beginming of data 10T User partition U

99 and 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 partitign 1 (set to (00) if not present)
121 and 122 | Tape count at beginning of TDR for user 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 pattition 1 (set to (00) if not present)
135 and 136 | Last LBA Tapé count for user partition 1 (set to (00) if not present)
137 and 138 | Last VPA for the system partition

139 to 146 | Reserved - shall be set to (00)
147 and 148 | Tape count 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. 1926 | Reserved — shall be set to (00)

15.6 End of Data
The EOD dhalDbe written immediately after the TDR in every partition. The EOD area for the system partition shall ¢

onsist 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
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

A.1 Introduction

The follpwiag-d
measuripg the li

escription-outlinesthe general principle-of the measuring equipment-and-measuring method to-be-agplied when
ght transmittance of tape.

For the jpurpose of this International Standard "light transmittance" is defined by convention as the relationship hetween the
reading [obtained from the measuring equipment with the test piece inserted and the reading obtained(when no tpst piece is
present. [The transmittance value is expressed as the percentage ratio of the two readings.

A.2 |Description of the measuring equipment

The equipment shall consist of

—  the fadiation source;

— the fadiation receiver;

— the measuring mask;

— the pptical path;

— the measuring circuitry.

A.2.1 |Radiation source

An infrared light-emitting diode (LED) with the following parametefs;shall be used:

wavelenigth at peak emission : 850 nm + 50 nm
half-power bandwidth : £50 nm

A.2.2 |Radiation receiver

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

A.2.3 |[Measuring mask

The megsuring mask shall have a thickness.of 2 mm and a circular aperture of diameter d such that the area is 80 % fo 100 % of
the actiyle area of the photo diode.

The surfface of the mask shall be matt-black.

-

The test|piece shall be held firfaly against the mask to cover the aperture and to ensure that no ambient light leaks pakt.

A.2.4 |Optical path (figure A.1)
The optical path shall.bé perpendicular to the mask. The distance from the emitting surface of the LED to the mask shall be
)
= mm
2tana

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

A.2.5 Finish

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

A.2.6 Measuring circuitry (figure A.2)

The components of the measuring circuitry are

E : regulated power supply with variable output voltage
R : current-limiting resistor
LED : light-emitting diode
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Di

A

R, Rey
S

\"

: silicon photo diode

: operational amplifier
: feedback resistors

: gain switch

: 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

Vi
where:
I is the sh
The output;
Ry and Ry

R

A3

Set sw
With 1
Mount]

Mount
a light

R

Measuring method

= Ik X R

rt-circuit current of Di.

voltage is therefore a linear function of the light intensity.

shall be low temperature-drift resistors with an accuracy of 1 %. The following ratio applics
1

20

f

fl

tch S to position 0.
o0 test piece mounted vary the supply voltage of E until voltmetet;V reads full scale (100 %).
a leader or trailer tape on the mask. The reading of the voltmeter shall be in the range 60 % to 100 %.

a test piece of magnetic tape on the mask. Set switch. Sito position 1. Full deflection of the voltmeter now rq
transmittance of 5 %.

Silicon photo
diode

_{l
‘_T

>
NN OS NN\

Ve

DED

Optical
axis

—— [ ————P Mask

60

93-0123-A

Figure A.1 - Optical arrangement

presents
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Figure A.2 - Measuring circuitry
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Annex B

(normative)

Packet ECC

The packetf ECC check bytes shall be a Reed Solomon code. The packet ECC generator polynomial shall be defined as
1

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

The code symbols shall be from the Galois field GF(256).The generator polynomial p(x) forthe'Galois field shall be d¢fined as
follows:

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

The packetf ECC check bytes shall be generated by forming an information-polynomial from 72 of the packet bytes, myltiplying
it by x°, thdn dividing it by g(x). The resultant remainder shall be the 2check bytes for the packet ECC.

The infornfation polynomial is formed from the 2 VPA bytes\2 LPA bytes, 64 data bytes and 4 CRC bytes (72 bytes total). The
first byte of the VPA is the highest order coefficient, and the last CRC byte is the lowest order coefficient.
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