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Foreword

ISO/IEC 18836:2001(E)

ISO (the Intgrnational Organization for Standardization) and IEC (the International Electrotechnical Com

}ssion) form the

specialized gystem for worldwide standardization. National bodies that are members of 1SO or IEC\ participate in the

development
particular fig

international prganizations, governmental and non-governmental, in liaison with 1SO and 1EC, also’take part in
International |Standards are drafted in accordance with the rules given in the ISO/IEC DirectivesPart 3.
In the field ¢f information technology, 1SO and IEC have established a joint technical-committee, 1SO/IH

Internationa

International [Standard requires approval by at least 75 % of the national bodies casting avote.

Attentionis @
ISO and IEC

This Internat

by Joint Technical Committee |SO/IEC JTC 1, Information technology, in parallel with its approval by nation

and IEC.

Annexes A tq

ds of technical activity. 1ISO and IEC technical committees collaborate in fieldscof.'mutual

Standards adopted by the joint technical committee are circulated to national bodies for voting.
rawn to the possibility that some of the elements of this International Standard may be the subject

shall not be held responsible for identifying any or al such patentrights.
onal Standard was prepared by ECMA (as ECMA-293) ahd)was adopted, under a specia “fast-t

M form a normative part of this International Standard. Annex N is for information only.

of International Standards through technical committees established by the respective organization to deal with

interest. Other
the work.

C JTC 1. Draft
bublication as an

of patent rights.

ack procedure”,
Al bodies of 1SO
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INTERNATIONAL STANDARD

ISO/IEC 18836:2001(E)

I nfor mation technology - 8 mm wide magnetic tape cartridge for information
inter change - Helical scan recording - MammothTape-2 for mat

1

Section 1 - General

Scope

This International Standard specifies the physical and magnetic characteristics of an 8 mm wide magnetic tape cartridge to

enable physical interchange of such cartridges between drives. It also specifies the quality of the recor

recording m
means of suc

Information
interchange @

2

2.1
A magnetic t
this Internati
2.2 Gen

A drive genq
Standard if al
of conformar
to process da

2.3 Rec

A system req
Standard if it
ableto recog

Con

3 Nor|

The followin
Internationa

apply. Howej
applying the
normative do

IEC 60950:1
SO 527-3:19
1SO 1302:19

Ma}zetictape cartridges

hod and the recorded format called MammothTape-2, and thereby allowing data interchangerbd
magnetic tape cartridges.

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

formance

e cartridge shall be in conformance with this International Standardf\t satisfies all mandatoryj
nal Standard throughout the extent of the tape.
erating drive
rating a magnetic tape cartridge for interchange shall be-eftitled to claim conformance with t
| the recordings that it makes on a tape meet the mandatory’requirements of this International St
ce shall state whether or not one or more registered campression algorithm(s) are implemented W
afrom the host prior to allocating data to physical blecks.
Biving drive
eiving a magnetic tape cartridge for interchange shall be entitled to claim conformance with

is able to handle any recording on thistape according to this International Standard. A receivi
nise the use of a data compression a gerithm and make the algorithm registration number availabl

mative references

Standard. For dated references, subsequent amendments to, or revisions of, any of these pul
ver, parties to agreements based on this International Standard are encouraged to investigate t
most recent editians,of the normative documents indicated below. For undated references, the | ats

D99
95
D2

Safety of information technology equipment.
Plastics - Determination of tensile properties - Part 3: Test conditions for filmsand sl

Technical Drawings - Method of indicating surface texture.

ded signals, the
tween drives by

parties upon the
cartridge.

requirements of

his International
andard. A claim
ithin the system

he International

Ig drive shall be

to the host.

g normative documents contain provisions which, through reference in this text, constitute piovisions of this

lications do not
he possibility of
bst edition of the

cument referredito applies. Members of 1SO and |EC maintain registers of currently valid International Standards.

neets.

ISO/IEC 11576:1994

| SO/IEC 15200:1996

4 Ter

data.

Information technology - Adaptive Lossless Data Compression algorithm (ALDC).

ms and definitions

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

4.1
4.2
4.3

a.c. erase: A process of erasure utilising alternating magnetic fields of decaying intensity.
algorithm: A set of rules for transforming the logical representation of data.
Average Signal Amplitude: The average peak-to-peak value of the output signal from the read head at a density of

3 704 ftpmm measured over a distance of 3000 mm, exclusive of missing pulses.

© ISO/IEC 200
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4.4

4.5
4.6
4.7
4.8
4.9
4.10

411

412

4.13

414
4.15

4.16

Note -

4.17
4.18
4.19

4.20
421
4.22

4.23

4.24
4.25

The Mastef Standard Reference Tape has been established by Pericomp Carporation.

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

back surface: The surface of the tape opposite to the magnetic coating used to record data.
bit cell: A distance along the track allocated for the recording of a Channel bit.

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

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

Channel bit: A bit after 8-10 transformation.

Cyclic Redundancy Check (CRC) character: A character derived from information contained in data bytes that
isused for error detection.

Error Correctmmo€ode CO A MTathematica procedure yigdimg bytes used o coetectiomand correction of
errors.

File Mjark: A mark recorded on the tape at the request of the host system to separate files oraoprovide an append
point. Tihis format provides for Long or Short File Marks.

Logicdl Beginning of Partition (LBOP): The point in a partition where a recordiig”of data for interchange
commefices.

L ogical Block: Information (data, file marks, or set marks) sent to the tape driveto.be recorded.

magnetic tape: A tape that accepts and retains magnetic signals intended for\input, output, and storagje of data for
informgtion processing.

Mastef Standard Reference Tape: A tape selected as the stafdard for Signa Amplitude, Typical Field,
Overwrjte and Resolution.

Partition: A formatted length of tape used to record data.
Physigal Beginning of Partition (PBOP): The point.aleng the length of tape at which a partition begjins.

Physigal Beginning of Tape (PBOT): The transition from the tape leader to an opaque area of the sglice by which
atransllicent leader tapeisjoined to the magnetic tape.

Physigal End of Partition (PEOP): The point aong the length of tape at which a partition ends.
Physigal End of Tape (PEOT): The transition from an opague area of the splice to a translucent trailér tape.

physical recording density: The:nlmber of recorded flux transitions per unit length of track, expfessed in flux
transitigns per millimetre (ftpmm).

Read Back Check (RBC): A Read Back Check occurs when, while writing, the data is read by trailing heads and
checkedl for errors.

Referance Field: The Typical Field of the Master Standard Reference Tape.

Secondlary Standard' Reference Tape (SSRT): A tape the performance of which is known and stated in relation
to that ¢f the Mastey*Standard Reference Tape.

Note - Secondary] Standard-Reference Tapes can be ordered under the Part Number SSRT/M.AME/PC97, from Pericomp Gorporation, 14

Huron Drive, Nat{ck /MA/01760, USA.

In principle, such-tapes-wit-be-avaable-fora-period-of-10-years-from-thepublcation-of-the-firsiedition-of-this-taternational Standard.
However, by agreement between ISO/ IEC and Perlcomp this perlod may be shortened or extended to take account of demand for such tapes.

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

4.26

4.27

4.28
4.29

4.30

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.

Standard Reference Amplitude (SRA): The Average Signa Amplitude derived from the Master Standard
Reference Tape, using the Test Recording Current at 3 704 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’sright.

Test Recording Current (TRC): The current used to record the SRA. The TRC is 1,5 times the Standard
Reference Current.

© ISO/IEC 2001 — All rights reserved
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431 Track: A diagonally positioned area on the tape along which a series of magnetic transitions may be recorded.

432 Typical Field: In the plot of the Average Signal Amplitude against the recording field at the physical recording
density of 3 704 ftpmm, the minimum field that causes an Average Signal Amplitude equal to 90% of the maximum
Average Signal Amplitude.

5 Conventions and Notations

51  Representation of numbers

A measured value is rounded off to the least significant digit of the corresponding specified value. It implies that a specific
value of 1,26 with a positive tolerance of +0,01, and a negative tolerance of -0,02 allows a range of measured values from
1,2351t0 1,275.

— LetterS Id d;u;ta;llpalcllt:lmlwlmlt IIUIIIbCl-D;II hcl\ﬂ.]lc\.-;lllcl: IIUtCIt;UII.
— The settipg of abit is denoted by ZERO or ONE.
— Numbers in binary notation and bit combinations are represented by strings of digits 0 and 1.

— Numbers in binary notation and bit combinations are shown with the most significant byteto-the left, and with the most
significaht bit in each byte to the | eft.

— Negative values of numbersin binary notation are given in Two's complement.

— Ineach
signifi

ield the data is processed so that the most significant byte (byte 0) isprocessed first. Within eagh byte the most
t bit (numbered 7 in an 8-hit byte) is processed first, least significantbit'is numbered 0 and is prdcessed last. This

order of processing applies also to the data input to the Error Detection and Correction circuits and to their output, unless
otherwise stated.

BID Blogk Identifier

CRC  Cyclic Redundancy Check
CUH  Conppression Unit Header
CUID Conppression Unit Identifier
ECC  Errgr Correction Code

EOD  End|of Data

FID File|ldentifier

LBOP Log|cal Beginning of Partition
LID Log|cal Block Identifier
Significant Bit
Significant Byte

LTS  Log|ca Transfer Segment

msb Mogt Significant Bit

MSB  Mogt significant Byte

PBOP PhysicalBeginning of Partition
PBOT Physical Beginning of Tape
PEOP Physical End of Partition
PEOT Physical End of Tape

PID  Physical Identifier

RBC  Read Back Check

SID Stream Identifier

SMID  Set Mark Identifier

SRA  Standard Reference Amplitude
SSRT  Secondary Standard Reference Tape
THL  Tape History Log

TRC  Test Recording Current

© ISO/IEC 2001 — All rights reserved 3
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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 humidity: 40 % to 60 %

conditioning period before testing: 24 h min

7.2 Operating environment

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

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

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

If a cartridge has been exposed during storage and/or transportation to conditions dutside the above values, Hefore use the
cartridge shall be conditioned in the operating environment for atime at least equal to the period during which if has been out
of the operating|environment, up to a maximum of 24 h.
7.3 Storage environment

The following cpnditions shall be observed during storage

temperature: 5°Cto32°C
relative humidity: 20 % to 60 %
stray magnetic fjeld: shall not exceed 4 000 A/m_at any point on the tape.

There shall be np deposit of moisture on or in the cartridge:

Recommended limits for the environments, to which a cartridge may be subjected during transportation, and the [precautions to

75  Safety

The cartridge shall satisfy the safety requirements of IEC 60950 when used in the intended manner or in any foregeeable use in
an information rTOC ng system

7.6  Flammability

The cartridge stfall be made from materials that comply with the flammability class for HB materials, or better, as specified in
|EC 60950.

4 © ISO/IEC 2001 — All rights reserved
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Section 2 - Requirementsfor the case

8 Dimensional and mechanical characteristics of the case

8.1 Gen

eral

The cartridge shall consist of the following elements:

— acase
— recogniti

on holes

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

Dimensional
the cartridge.
thefiguresa

Figure1
Figure 2
Figure 3
Figure 4
Figure5
Figure 6
Figure7
Figure 8
Figure9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19
Figure 20
Figure 21
Figure 22
Figure 23
Figure 24

The dimensiq
Plane X ispg

PlaneY ispe

characteristics are specified for those parameters deemed to be mandatory for interchange and“c
Where there is freedom of design, only the functional characteristics of the elements described
ypical implementation is represented in third angle projections.

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

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

shows the front side with the lid closed.

shows the left side with the lid closed.

shows the top side with the lid closed.

shows the right side with the lid closed.

shows the rear side with the lid closed.

shows the bottom side, datum and support areas.

shows the bottom side with the lid removed.

shows the enlarged view of the datum and recognition holes.

shows cross-sections through the light path holes; the recognition holes and the write-inhibit
shows detail s of the lid when closed, rotating-and open.

shows details of the lid release insertion channel.

showsthe lid lock release requirements.

shows the reel lock release requirements.

shows the reel unlock force direction:

shows the lid release force direction.

shows the lid opening forcedirection.

shows the light path and.light window.

showsthe internal tape'path and light path.

shows the cartridgereel and a cross-section view of the cartridge reel.
shows a cross-section view of the cartridge reel interface with the drive spindle.
shows the tape access cavity clearance requirements.

ns are referredito three orthogonal Reference Planes X, Y and Z (seefigure 3).
Fpendicular 1o Plane Z and passes through the centres of the Datum Holes A and B.

rpendicular to Plane X and Plane Z and passes through the centre of Datum Hole A.

Datum area A

,Byand C shall liein Plane Z.

bmpatible use of
are indicated. In

hole.

8.2  Overall dimension (figures5 and 6)
The length of the case shall be

|1 =
The width of

|2:

62,5 mm= 0,3 mm
the case shall be

95,0 mm= 0,2 mm

The distance from the top of the case to Plane Z shall be

|3:

15,0 mm £ 0,2 mm

The distance from the rear side to Plane X shall be

© ISO/IEC 200
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l4=47,35mm+ 0,15 mm
The distance from the right side to Plane Y shall be
I5=13,0mm+ 0,1 mm

8.3 Holding areas

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

Iz =3,mmmin.

84  Cartriggeinsertion

The cartridge shall have asymmetrical features to prevent insertion into the drive in other than the correct orientation. These

consist of an ingertion channel, arecess 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 distancg of the insertion channel from Plane Y shall be

lg =797 mm+ 0,2 mm

There shall be alchamfer at the beginning of the insertion channel defined by

lg=21,0 mm+ 0,1 mm

l16 =15 mm+ 0,1 mm

An additional chamfer further into the insertion channel shall be defined by

l10=0J7 mm+ 0,1 mm
l17=10mm+ 0,1 mm
l1g =3)8 mm+ 0,1 mm

The innermost Width of the insertion channel shall be
l17 =10 mm min.

The thickness of the lid shall be
l1p =12 mm=+ 0,1 mm

There shall be ajlchamfer on thelid-defined by
l13 =08 mm + 0,2{mm

l14 = 12 mm.+6;1 mm

Thelid shall extFnd from the case a distance of

l15=0,5mm+ 0,1 mm

The distance from the left side of the case to the lid lock shall be

l19=0,2 mm+ 0,2 mm
The height of the insertion area shall be
log = 2,3 mmmin.

o1 =2,5mm+ 0,2 mm

The recessislocated on the right side of the cartridge. The position and dimensions (figures 5, 7 and 10) shall be defined by

[o2 = 7,5 mm max.

lo3=11,0 mm+ 0,2 mm

© ISO/IEC 2001 — All rights reserved
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1,5mm+ 0,1 mm

The depth of the recess shall be

o5 =

The incline (f

log =

1,5mm+ 0,1 mm

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

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

The angle of theincline shall be

a1 = 20°+1°
Theincline shall end when it intersectsthe radiusrz (see clause 8.13).
85  Window (figurel)
A window mjay be provided on the top side so that parts of the reels are visible. The window, if jrovided,
beyond the he¢ight of the cartridge.
8.6 Loading grips (figures5 and 7)
The cartridgg shall have recessed loading grips on each side to aid an automatic loadingimechani sm.
The distancefrom Plane X to the centreline of the loading grip shall be
log F 39,35 mm + 0,20 mm;
The distance from Plane Z on the bottom side and from the top side shall be
log F1,5mm+ 0,1 mm;
The width of fthe indent shall be
l30 F 5,0 mm + 0,3 mm;
The depth of the indent shall be
[31 32,0 mm+ 0,2 mm;
and the anglq of the indent
ap, 990° + 5°.
8.7 Labgl areas (figures 6 and 8)
A portion of the rear side of the-Cartridge and a portion of the top side of the cartridge may be used for labels.
the size of the¢ labels shall not.interfere with the operation or clearance requirements of the cartridge componen

o
Theareau

The position

132 3

for labels nthe top side shall not extend beyond the inner edge of the holding areas defined by |
and dimensions of the label area on the rear side shall be defined by

0% mm min.

shall not extend

I'he position and
parts.

6andl7.

I33 =

|34:

1,5 mm min.

80,0 mm max.

The depth of the top side label areashall be 0,3 mm max. The depth of the rear side label area shall be 0,30 mm + 0,05 mm.

8.8

Datum areas and datum holes

The annular datum areas A, B and C shall liein Plane Z (see figures 9, 10 and 11). They determine the vertical position of the
cartridge in the drive. Each shall have a diameter d; equal to 6,0 mm + 0,1 mm and be concentric with the respective datum

hole.

The centres of datum holes A and B liein Plane X.

The centre of

© ISO/IEC 200

the circular datum hole A shall be at the intersection of planes X and Y (see figure 10).
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The distance from the centre of datum hole B to Plane Y (see figure 9) shall be
I35 =68,0 mm + 0,1 mm

The distance from the centre of the circular datum hole C to Plane Y (seefigure 11) shall be
I3 = 10,20 mm + 0,05 mm

The distance from the centre of datum hole D to Plane Y (seefigure 11) shall be
l37=79,2mm+ 0,1 mm

The distance from the centres of datum holes C and D to Plane X (see figure 10) shall be
I3g = 36,35 mm + 0,08 mm

The thickness ol the case in the datum areas shall be
I3g =12 mm+ 0,1 mm

The diameter atthe bottom of datum hole A and datum hole C shall be
l40 = 2{6 mm min.

The depth of thg holes shall be
l42 =40 mm min.

The upper diamegter of datum holes A and C shall be
Lz = 3000 mm+ 0,05 mm
- 0,00 mm
This diameter shall be to a depth of
l41 =16 mm min.
There shall be ajlchamfer around the outside of datum hole A and datum hole C defined by
[43 = 0f3 mm max.
ag=49°+1°
The width at thg bottom of datum holes B and-B-shall be I 4.
The depth of the holes shall be | 4.
The dimensions|at the top of the holeésshall be
l45 =36 mm+ 0,1 mm

l46 = 3J00 mm + 0,05-mm
r. = 1,75 mm 0,05 mm

This width shall|beto.adepth 1 41.

.-

I} £ () HA| £ ol (| B (| (W) Il ]
ThefeSha” be ulidadminer aouria tIIUUUthCUI uaiunl NUISS D dA'lU U UTITTICU Uy 143 AU A3.

8.9  Support areas (figure 9)

The cartridge Support areas are shown shaded in figure 9. Support areas A’, B’ and C' shall be coplanar with Datum areas A, B
and C, respectively, within 0,1 mm. Support area D’ shall be coplanar with Plane Z within 0,15 mm.

The areas within I 49 of the edge of the cartridge shall be recessed from the Support Areas.
l49=0,5mm+ 0,1 mm

Support areas A’ and B’ shall extend from Plane X towards the front of the case a distance
l47=10,0 mm + 0,1 mm

Support areas A’ and B’ shall extend from the centre of the Datum holes toward the outside of the case a distance I 47.
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Support areas A’ and B’ shall extend from the centre of the Datum holes toward the inside of the case a distance of

l4g =

11,0mm= 0,1 mm

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

lsp =

7,0mm+ 0,1 mm

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

I50 =30,0 mm+ 0,1 mm

The dimensions of Support areas C' and D’ shall be defined by 147 and

5 =55mm+ 0.1 mm

53 7

8.10 Rec
There shall b

The centre of]
l54 3
|57 5
The centre of
The centre OJ
|58
The centre of]
|55 3
|56
The centre of]

All recogniti
mm.

The depth of
|59

The depth of
l60

One of thec
the other hol

64,5 mm+ 0,2 mm

bgnition holes (figures 10, 11 and 12)
e 5 recognition holes numbered 1 to 5 as shown in figure 11.

recognition hole 1 shall be defined by

43,35 mm + 0,15 mm

6,4 mm=0,1 mm

recognition hole 2 shall be defined by Is4 and |57.
recognition hole 3 shall be defined by |54 and
79,0 mm+ 0,2 mm

recognition hole 4 shall be defined by

3,7mm= 0,1 mm

2,3mm=0,1mm

recognition hole 5 shall be defined by, [55 and |5g.

bn holes shall have the cross-section E-E and F-F shown in figure 12 and shall have a diameter

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

5,0 mmmin.

0ss-seetions shows a recognition hole closed by a plug. The other shows one hole with the plug
p cloSed by a plug, These plugs shall withstand an applied force of 0.5 N max, without being pun

pof 3,0 mm + 0,1

bunched out and

hed out.

This Internati

onal Standard prescribes the following states of these holes.

Recognition hole 1 shall be open.
Recognition hole 2 shall be closed.
Recognition hole 3 shall be open.
Recognition hole 4 shall be closed.
Recognition hole 5 shall be closed.

8.11 Write-inhibit hole (figures 11 and 12)

The centre of

the Write-inhibit hole shall be defined by Is4 and

lg1 = 10,0 mm £ 0,1 mm

The diameter

© ISO/IEC 200

of the hole shall be 3,0 mm + 0,1 mm.
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The depth of ac
The depth of an

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

losed Write-inhibit hole below Plane Z shall be Isg.
open Write-inhibit hole below Plane Z shall be lg.

The case may have a movable element allowing the Write-inhibit hole to be opened or closed. If present, this element shall be
such that the state of the Write-inhibit hole shall be visible (see figure 8 as an example). The Write-inhibit hole closure shall be
constructed to withstand a force of 0,5 N. The force required to open or close the Write-inhibit hole shall be between 1 N and

15N.

8.12 Pre-positioning surfaces (figures 4 and 10)
These surfaces determine the position of the cartridge when it is inserted into the drive loading slot.

The distance frg

|62:2

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

+0,0mm
4 mm
-0, mm

Positioning of the cartridge relative to Plane Y shall be controlled by the surfaces defined by

|53:1

lgs =6

0 mm + 0,1 mm

D,0 mm £ 0,2 mm

Positioning of t

e cartridge relative to Plane X shall be controlled by the surfaces defined by

lgs = 14,65 mm + 0,10 mm

The position angl angle of the chamfer at the edge of this surface shall be defined by

lgg = 18,15 mm + 0,10 mm

ag=49°+1°

8.13 Cartridgelid (figures 6 and 13)

The cartridge shall have a lid for protection of the tape @during handling, storage and transportation. The lid cgnsists of two
parts, the main part and an auxiliary part.

The main part r
The location of

l27=0

|67:7

The auxiliary p@rt rotates areund axis B the position of which is fixed relative to the main part of the lid and n

Whenthelidis

|68:7

tates around axis A (see figure 13) the position of which isfixed relative to the case.

bxis A shall be defined by

+ 0,05 mm
55 mm
- 0,10 mm

5 mm+ 0,1 mm

n the clesed position, the location of axis B shall be defined by

0 mm_£ 0,1 mm

hoves with it.

|59:1\3,1||||||LC,1||||||

The rotation of the auxiliary part is controlled by a cam at each end to give the path indicated in figure 13.

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

I70 = 14,8 mm min.

71 =11,5mm + 0,2 mm

|72:1,

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

2mm= 0,1 mm

l73 = 22,3 mm max.

The angle to the bottom of the lid from Plane Z when the lid is completely open shall be
ag=85°+ 2°

10
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When the lid isin a partially open position, neither part shall extend above a plane located |74 above and parallel to Plane Z.

174 =

22,5 mm max.

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

ro = 14,9 mm max.

The start point of the incline on the case that meets the lid (cross-section B-B in figure 6) shall be defined by

l75 =
The height of

8,4 mm max.

thelid from Plane Z (figure 13) shall be

176

The front of fhe lid measured from Plane X shall be

177 3

The inside of
178 3

The top front]

ra

The design o
pin in the dri
defined by

179 7
lgo 3
lg1 3
36 =
Theforce reg

The force red
814 Car

=|14,7 mm

[ridge red lock: (figure 16)

The reels sha

The locking
Plane Y

|| be locked ‘when the cartridge is removed from the tape drive. This International Standard doe!
design of thellnocki ng-meChanism except that it shall be operated by arelease pinin the drive.

a6
O, U

15,2 mm

-0,5mm

+ 0,0 mm
15,3 mm

-0,3mm

thelid shall provide clearance for the tape defined by

13,15 mm + 0,10 mm

of the lid shall have aradiusrs. The centre of the radius shall be axis’A.
+0,0mm
-0,3mm

the locking mechanism is not specified by this International Standard except that it shall be oper,

2,0mm=0,1mm

8,2mm=0,2mm

0,7 mm= 0,2 mm

30°+1°
uired to unlock the lidlaek shall not exceed 0,25 N in the direction shown in figure 18.
uired to open the lidshall not exceed 1,0 N in the direction shown in figure 19.

echanism shall be accessed through a rectangular hole in the case (see figure 10) defined by thg

lgo =

345mm+ 0,1 mm;

the top from Plane X

lg3 =
and

|84 =

lgs =
© ISO/IEC 200

35,85 mm + 0,15 mm;

4,0mm=0,1 mm

6,5 mm min.

1 — All rights reserved
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The dimension of the locking mechanism shall be defined by
+0,3mm
|86 =3,2mm
-0,2mm

lg7 =4,0mm+ 0,1 mm
ay=60,0°+1,0°

The reels shall be locked when the operating face of the release pin islocated Igg from Plane X.

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

The reels shall Be unlocked when the operating face of the release pin islocated lgg from Plane X.

+ 0,50 mm

lgg = 41,75 mm

- 0,00 mm

In this position fhere shall be a clearance of 1gg between the locking mechanism and the inside of theérear wall of the cartridge.
lgo =05 mm min.

The pin used to move the locking mechanism shall penetrate the cartridge a distance of
l91 = 78 mm max.

The cavity of the locking mechanism shall be defined by
lg2 =40 mm+ 0,1 mm

r4 = 0,8 mm max.

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

8.15 Red afcessholes(figure 10)
The case shall have two circular redl access holes that shallallow penetration of the drive spindles.

The positions o
lgg=2
lgga=1
lgs = 4

The diameter of
dy = 18

the access holes shall be defined by
8,00 mm £ 0,05 mm

|, 40 mm £ 0,05 mm

5,2 mm = 0,1 mm

the holes shall be

,80 mm £ 0;05-mm

8.16 Interfg
The drive spind

ce between thereelsand thedrive spindles
es (seefigures 22 and 23) shall engage the reelsin the area defined by

| =175 oar
96 — LTI = O LI T

|97: 8,
|98:Ov

|99:O,

30 mm £ 0,05 mm
6 mm+ 0,1 mm

3mm= 0,1 mm

l100 = 1,20 mm £ 0,05 mm

l101 = 0,6 mm max.

l102 =54 mm+ 0,1 mm

l103=4,4mm+ 0,1 mm

12
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[104 = 0,6 mm max.

+ 0,08 mm
d4 =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

dg {451 mm
-0,5mm

+0,0 mm
dg 945,21 mm
-0,2mm

There shall be a chamfer of the reel driving hole defined by
l105F 2,4 mm+ 0,1 mm
ag=15°+1°
There shall be a chamfer at the bottom of the reel on the outside edge defined by
l106 F 0,2 mm max.
ag 445°+1°
The position pnd width of the slotsto receive the reel drive spindieshall be defined by

l107F 2,4 mm+ 0,2 mm
ajo ¥ 60° £ 1°
Theteeth in the reel driving hole shall have aradius
rs =[0,2 mm max.
The depth | (g of the reel driving hole within diameter d3 shall be
[108 F 9,4 mm min.
+ 0,08.mm

d3 96,50 mm
- 0,00 mm

When the tape is |oaded-in the drive, the position of the tape centre relative to Plane Z shall be

l109 F 7,05mm + 0,10 mm

When the t SToaded i the drive, the position of the Teat Tefaive 1o Prane Z shatt be
l110=0,6 mm+ 0,2 mm
The penetration of the reel drive spindleinto the reel shall be defined by
l111 = 7,5 mm max.
[112 = 8,0 mm max.
l113 = 1,20 mm £ 0,05 mm

|114 =1,40 mm+ 0,05 mm

agy = 60° + 1°

© ISO/IEC 2001 — All rights reserved 13


https://iecnorm.com/api/?name=e91b75313f19f9f663fca478680986ab

ISO/IEC 18836:2001(E)

When the cartridge is mounted in the drive and the Support areas are at a distance 111 from Plane Z, the reel spring force F

shall be 0,6 N =

0,2 N in the direction shown in figure 23.

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

A light path shall be provided for sensing the leader and trailer tapes. When the lid is open, an unobstructed light path shall
exist from the dg diameter light path hole to the outside of the cartridge via square windows in the light path hole (see cross-

section D-D inf

igure 12) and the light window in the cartridge lid.

The centre of the light path hole shall be defined by Ig, and

l115 = 8,35 mm + 0,10 mm

The diameter of

the light path hole shall be

dio=§
The light path hi
l116 =

ap =4

+0,3mm
.5 mm
-0,0mm

Dle shall have a chamfer defined by

,5 mm max.

50+ 1°

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

l117 = §
l118 =1
The holeshal b
l119 =]
The angle of the

313:5

,05 mm =+ 0,10 mm

.5 mm £ 0,4 mm
e deep enough to allow penetration of alight emitter a distance of
2,5 mmmin.

light path shall be
150° + 0,25°

The position andl size of the cartridge lid window shall bé

1120 = 3

l127 =2
l120 = §

8.18 Posditid

The tape shall rdin between two guide-surfaces in a plane parallel to Plane X and |1,3 fromiit.

l123=1

The guide surfa

8 mm= 0,1 mm

S5 mm=+ 0,4 mm
,05 mm =+ 0,10 mm

n of thetapein thecase (figure 21)

3,15 mm + 0,20.mm

Ces shall have a radius of rg and shall be tangential, as shown in figure 21, to lines tangential to

that extend to pli nts outside the case.

re =23,

mm'+ 0,1 mm

These points shall be defined by

l124 = 76,28 mm £ 0,30 mm

l125 = 27,25 mm £ 0,20 mm

l126 = 31,15 mm £ 0,20 mm

l127 = 9,67 mm+ 0,10 mm

8.19 Tapepath zone

When the cartridge is inserted into the drive, the tape is pulled outside the case by tape guides and is no longer in contact with
the guide surfaces. The tape path zone (see figure 21) of the case is the zone in which the tape shall be able to move freely.

This zone shall be maintained for both sides of the case and shall be defined by 1124 to 1157 and

14

the reel hubs
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l1208 = 23,0 mm £ 0,1 mm

[129 = 0,3 mm min.

l130 = 46,2 mm £ 0,2 mm

l131 = 11,4 mm+ 0,1 mm

The clearance

between the tape and the guides shall be defined by

[132 = 0,3 mm min.

8.20 Tape access cavity (figure 10)
When the cartridge isinserted into the drive, tape guides in the drive pull the tape into the drive tape path. The two radii r; are

ISO/IEC 18836:2001(E)

centred on Dptum holes A and B. The shape and dimensions of the access cavity for these tape guides shall he defined by lg3
and lg4, 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

l133F 3,85 mm + 0,10 mm

8.21 Tapk access cavity clear ance requirements (figure 24)
The case design shall provide clearance for drive tape threading mechanisms and shall be defined by

l134F 1,2 mm max.

+ 0,20 mm

l135F 1,15 mm

- 0,00 mm

+0,0 mm

|136 = 14,0 mm

-0,2mm

l137 F 66,8 mm min.

[13gF 10,0 mm min.

l139F 14,8 mm £ 0,1 mm

aqt 49° max.

© ISO/IEC 200
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Top side

Right side
Take-up reel

/ Rear side

Window

Lid

Supply reel

< Upper hplf

le=LT.ower half

Tape Reference Edge

. . Left sid
Recording surface of the magnetic tape eH side

Bottom side
96-0209-B

Figurel - Tape cartridge assémbly top view, lid opened

Bottom side

Recognition hole 3

Recognition hole 4

Recognition hole 2

Left side Datum hole D

S

Datum |hole B

Rear side

Recognition hole 1

Recognition hole 5
Write-inhibit hole

Datum hole C

Front side /

Datum hole A Right side

96-0210-A Top side

Figure 2 - Tape cartridge assembly bottom view, lid closed
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96-0211-A

N Y I3
X
31 \%

Section B - B Section A - A

96-0212-A

Figure4 - Front side, lid closed
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18

Incorrect insertion
protection recess

Incorrect insertion

‘ protection incline
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L _ | — | 1 n
—+0 |
123 b MZZ B [ [6 | '£6 [22 N [23
% % /
/ 1
= | l12g / / [28
Holding 4 24
I .{ Zxrva 7 s I
Loading grip i AT Loading eri
N I3 =TT="17 —= 657 [2?7676[29
/> >
Figure 5 - ILeft side, Figure 6 - Top side, Figure 7 - Right side,
lid clgsed lid closed lid closed
Ldbeltarea
133% Write-inhibit indicator
./ \I:.Z
<
133 % =
I34 [32

96-0213-A

Figure 8 - Rear side,
lid closed
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w I35

l47 48 l4g l47
Datum hole A | | Datumhole B
Datum arca A Datum area B
Support area A” Support area B’
Iy N
I41
Datum h¢le C Datym hole D
Datum a.tlea C
1t D’
Support grea C’ lag @Q oraree
%)
\9'1 di
N\ ¢
QO Datum area A and C Datum area B
96-0214-A @.
C)é() Figure9 - Bottom side, Datum and Support areas
NS
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20
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164
135
Pre-positioning a, - lgH et a
surface
A
lds
o
(’2

96-0215-A

Figure 10 - Bottom side, lid removed
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I116 xai2

Chamfer

22

7 7
O 119
7 [
118
_ ,,%7, _
|
Zan
Section D - D
\ \
N YV W Z) U ] ‘ /R
Ny > I\
Is9 \ ‘ \ g O Y / Is9
72 % 2 % 707
\ Removable plug Removable plug /
Movable element for Write-inhibit hole
Section E - E Section F - F
-0217-A
Figure 12 - Criess-sections of light path holes, recognition holes and write-inhibit hole
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ay Axis B
3

b) Anternal lid structurg
a) Details of the side of the lid

)

d) Lid configuration

¢) Lid configuratien when the lid is open

when rotating

96-0218-A

Figure 13- Lid
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Figure 14 - Lid release insertion channel

96-0220-A

Figure 15 - Lid release requirement
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m

l9o
Q N Locking mechanism

a7 —
N N N
§

> A 86 . 7777777
| Release pin /1

Ig3 SR Ig3

133 ”89

96-p221-A

Reel lock in locked position

Reel lock in released: pesition

Section L - L of figure 21

_ lg7

%
s

Iy

Detail E of figure 21

Figure 16 - Reel lock and release
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96-0222-A

Figure 17 - Direction of force needed to unlock thereel lock

96-0223-A

Figure 18 -Direction of force needed to unlock thelid lock

%W/ \u
18

96-0224-A

Figure 19 - Direction of force needed to open thelid
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Lid opener

X
\ Light path

\' 1120 ) I
jL _—J/ & 121

7

Light window

1121

9p-0225-A

Figure 20 - Light path and light window
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\
1124 l177 |

1126

T

96-0226-A Detail D

Figure 21 - Internal tape path and light path
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Figure 22 - Cartridgereel
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Figure 23- Interface with drive spindle
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Section 3 - Requirementsfor 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, cleaning tape, magnetic tape and trailer tape as shown in
figure 25.

PBOT PEOT
L eader Cleaning Tape L eader | Magnetic Tape | Traller

D D D S

+05m +15m
80 mm £[10 mm 20m 27 mm = 10 mm 225,0m 80 mm + 10 mm
-00m ~0,0m

Figure 25 — Tape configur ation

The base materipl of the recordable area of the tape shall be polyethylenéhaphthal ate (or equivalent) coated on ope side with a
strong yet flexiljle ferromagnetic layer of evaporated metal material (orequivalent). The back surface may be coated.

The base materifal of the cleaning tape shall be polyethylene terephthalate (or equivalent) coated on one side wjth a abrasive
particulate layer| (see 9.15). The back surface may be coated.

There shall be a leader tape between the take-up hub and;eleaning tape. There shall be a trailer tape between REOT and the
supply hub. The leader and trailer tapes shall consist of\atranslucent length of the same base material (or equiv@lent) without
the ferromagnet|c coating or the back coating.

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

9.2

9.2.3 Length of the cleaning tape

The length of the cleaning tape shall be in the range of 2,0 m to 2,5 m. The joints between the cleaning tape and the leader tape
and the cleaning tape and the magnetic tape shall be perpendicular to the Tape Reference Edge within 1°.

9.2.4 Length of the splicing tape

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

9.3 Width

9.3.1 Width of magnetic, cleaning, leader and trailer tape

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

32 © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=e91b75313f19f9f663fca478680986ab

ISO/IEC 18836:2001(E)

The width of the leader tape, trailer tape and splice tape shall be 8,00 mm + 0,02 mm.
Procedure
1) Cover asection of the tape with a glass microscope dide.

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 0,5 um.

3) Repeat the measurement to obtain tape widths at a minimum of five equally spaced positions along a tape length of 1,0 m
min.

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 pf the splicing tape shall be no more than 0,60 mm from the bottom edges of the other tapes and the top edge of
the splicing tape shall be no more than 0,60 mm from their top edges. Neither edge of the splicing tapeshall extend beyond the

Alculated over a

2. Place a450 mm sample under atension of 0,050 N + 0,005 N.

3. Using a falibrated edge position sensor (see figure 26), with an accuracy-of 0,5 um or better, take 1001 measurements at
0,25 mnintervals along 250 mm of the Tape Reference Edge of the-sample.

4. Using measurements 1 through 201, calculate the mean Tape Reférence Edge position for that 50 mm intgrval using linear
regressign analysis (see figure 27).

Determime the maximum deviation from the mean Tape Reference Edge within these 201 measurements (gee figure 27).

6. Repeat geps 3 and 4 for the next set of measurements 2 to 202, and successively for all sets from 3 to 203 up to 800 to
1001.

7. Theedge weave isthe average value of the 800, maximum deviations found over the 800 measurement Sets
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Edge position sensor

Lo

Tape Flanged guide

4+— 250 mm —P

0,050 N 0,050 N

98-0101-A

Figure 26 - M easurement of efge weave

Tape R¢ference Edge

Maxium \/ \/ \/ \\/
L. —>
deviafion
Calculated
~——— edpe
posifion

50 mm

98-0102-A

Figure 27 - Edge weave

94 Discorttintitres
There shall be no discontinuities in the tape between PBOT and PEQT, such as those produced by tape splicing or perforations.
9.5 Thickness

9.5.1 Thickness of the magnetic tape
The thickness of the magnetic tape at any point shall be between 4,9 um and 5,5 pum.

9.5.2  Thickness of the cleaning tape
The thickness of the cleaning tape at any point shall be between 8,5 um and 9,5 um.

9.5.3 Thickness of leader and trailer tape
The thickness of the leader and trailer tape at any point shall be between 9 umand 17 pum.

34 © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=e91b75313f19f9f663fca478680986ab

ISO/IEC 18836:2001(E)

9.5.4 Thickness of the splice tape
The thickness of the splice tape at any point shall be 20 um max.

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

Procedure
1. Allow a 1,0 mlength of tapeto unroll and assume its natural curvature on a flat smooth surface.

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

3. Thedeviation shall not be greater than 3,8 mm.

reely exposed to

om the plane.

vidth of the tape

d surface facing

b free end of the
Hled. Set the jaw

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

If the back syrface of-the'tape is coated, repeat the procedure for the back coating.

Recording surface Scribed line

\ I

\ v

/ . A

R |

-

+— 125 mm — Pressure-sensitive tape

93-0120-A

Figure 28 - M easurement of the coating adhesion
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9.9 Layer-to-layer adhesion
There shall be no tendency for the test piece to stick or the coating to peel.

Procedure

Attach one end of atest piece of magnetic tape of 1,0 min length to the surface of a glass tube of 36 mm in diameter.

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

3. Storethe wound test piece in atemperature of 45 °C + 3 °C and arelative humidity of 80 % for 4 h.
4. Storefor afurther 24 hin the testing environment.

5. Apply aforce of 0,1 N to the free end of the test piece and alow it to unwind slowly.

9.10 Tenslestrength

M easurements ghall be made in accordance with 1SO 527-3. The length of the test piece shall be 200 mm:.:The
leader tape test piece shall be 50 mm. The length of the trailer tape test piece shall be 50 mm. The raté of ‘elor]
tensile tests shall be 100 mm/minute.

9.10.1 Breaking strength

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

The breaking stength shall be 8 N min.

9.10.2 Yied
Theyield strength is the force necessary to produce a5 % elongation of the tape!

Theyield strength shall be 4 N min.

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

Procedure
1. Measurethg¢initial length of atest piece of 1,0 m withva'maximum applied force of 0,20 N.

2. Apply an adlditional force per total cross-sectionaharea of 20,5 N/mm? for a period of 10 minutes.
3. Remove thg additional force and measure thellength after ten minutes.

9.12 Electrical resistance of the recording surface

The electrical rasistance of any square area of the recording surface shall be 103 Q max.

Procedure
1. Condition gtest piece of tape in the test environment for 24 h.

2. Position the test piece-over two 24-carat gold-plated, semicircular electrodes having a radius r = 10 mm and

length of the
gation for all

the breaking

afinish of at

least N4, sg that thesrecording surface is in contact with each electrode. These electrodes shall be placed parallel to the

ground and|parallel to each other at a distance d = 8 mm between their centres. See figure 29.

Apply the force necessary to prndl ice atension of 5 N/mm?2 ta each end of the test Ihi ece

Apply ad.c. voltage of 7V + 1V across the electrodes and measure the resulting current flow. From this value, determine

the electrical resistance.

Repeat for atotal of five positions along the test piece and average the five resistance readings.

When mounting the test piece, ensure that no conducting paths exist between the electrodes except that through the coating

under test.

Note - Particular attention should be given to keeping the surfaces clean.
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A
\ 4

v

9.13 Tap|
The magnetig

9.14 Ligh
Thelight trarn

Thelight trarn

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

9.15 Abr

Tape abrasivity isthe property of atape to wear the tape transport: Abrasivity shall be measured according to &

magnetic tap:
of the wear p

10
The magnetiq

When perfor|
calibrated to

The followin
The positive
10.1 Test
The followin

tape conditio

Magnetic recording characteristics

93-0050-B

Figure 29 - M easurement of electrical resistance

e winding
recording surface of the tape shall face outward from the cartridge and regls:

t transmittance of tape
smittance of the magnetic tape and cleaning tape shall be 5 % max:

smittance of the leader and trailer tapes shall be 60 % min.

psivity

b, the length of the wear pattern on the wear bar-shall be undetectable (see B.3). For the cleaning
bttern on the wear bar shall be 8 um + 1 um,

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

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

pzi muth tracks shall be used.

conditions
) conditians shall apply to all tests of magnetic recording performance in clause 10, unless otherw
N
e,

a.c. erased to 2 % or less of the Average Signal Amplitude recorded at 3 704 ftpmm

Innex B. For the
tape, the length

for both a tape

[y conditions shall apply-to the testing of all magnetic recording characteristics, unless otherwise stiated.

se stated.

head/tape spq

14,627 5 m/s + 0,043 9 m/s

tape tension:
track width:

write gap length:
read gap length:

gap azimuth:

0,10 N + 0,02 N measured at the input to the scanner
9,91 um + 1,00 pm

0,27 pm = 0,02 pm

0,16 pm + 0,02 um

20,009° + 0,200°

recording current: Test Recording Current

recording waveform:

102 Typ

square wave
ical Fidd

The Typical Field of the tape shall be between 80 % and 120 % of the Reference Field.

© ISO/IEC 200
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Traceability to the Reference Field is provided by the calibration factors supplied with each Secondary Standard Reference

Tape.
10.3 Signal

Amplitude

The Average Signal Amplitude, exclusive of missing pulses, at the recording density of 3 704 ftpmm shall be between 80 %
and 130 % of the Standard Reference Amplitude.

Traceability to the Average Signal Amplitude of the Master Standard Reference Tape is provided by the calibration factors
supplied with each Secondary Standard Reference Tape.

104 Resolution

The ratio of the Average Signal Amplitude at the physical recording density of 3 704 ftpmm to that at the physical recording
density of 1 447 ftpmm shall be between 80 % and 120 % of the same ratio for the Master Standard Reference Tape.

Traceability to
Secondary St

10.5 Signal

The Signal-to-N
expressed in deq

SNR =20 log

Requirement

The SNR for th
Tape (SNR 1 oR

e resolution for the Master Standard Reference Tape is provided by the calibration factors suppl

ani?ard Reference Tape.

to-Noise Ratio

oise Ratio is the average rms read signal amplitude divided by the average integrated)rms noise g
ibels.

Average rms read signd amplitude

Average integrated rms noise amplitude

e tape under test (SNR {gpe) shall be better than -2 dB refative to the SNR for the Master Stand
m-

Traceability to the SNR \,ort IS provided by the calibration factorsupplied with each Secondary Standard Re]

The Signal-to-N
Procedure

1. ac. eraseth

0i se Ratio shall be measured using a spectrum«anal yser with a resol ution bandwidth of 3 kHz.

e tape to be tested.

2. Record the fape at 3 704 ftpmm. The associated recording frequency is denoted f1.

3. Measure th¢ rms signal amplitude by gating the sweep of the spectrum analyser. Begin the measurements 1 n
read head {ontact with the tape. Take the measurements for 1 ms. Each sweep yields one measured value.
average of § measured values. Thisis S e

Measure the tot
above. Each swy

4. Measureth
running. Ea

Bl rms noise level at frequency f,, where f, is 2 MHz smaller than f;. Again take measurement
pep yields onesmeasured value. Compute the average of 100 measured values. Thisis Ny, -

b rms readl channel noise level at frequency f, for 1 msasin step 3, without a tape loaded but wi
ch sweep yields one measured value. Compute the average of 8 measured values. Thisis Namp-

ied with each

mplitude, and

brd Reference

erence Tape.

ns after initial
Compute the

5 for 1 ms as

[th the motors

5. Computeth

where
2
N tape = N
amp
shall
Ntape

total

e Signal-to-Noise Ratio for this pass, 20 log daB,

tape

— N2

amp *

belessthan 0,7.

6. Repeat steps 3, 4 and 5 for at least 10 passes. Take the average of the 10 Signal-to-Noise Ratios to determine the Signal-
to-Noise Ratio for the tape (SNRz50)-

38
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7. Repeat steps 1 to 6 for the Secondary Standard Reference Tape, to give SNRy gr-

The Signal-to-Noise Ratio characteristic is SNRzpe - SNRy gz dB.

10.6 Easeof erasure

When a tape has been recorded at 926 ftpmm with a recording current equal to the Test Recording Current for 3 704 ftpmm
and passed through a longitudinal steady erasing field of 320 000 A/m any remaining signal shall not exceed 2 % of the
Standard Reference Amplitude. The erasure field shall be reasonably uniform, for example, the field in the middle of a
solenoid. This measurement shall be made with a band pass filter passing, at |east, the first three harmonics.

10.7 Tapequality
10.7.1 Missing pulses

A missing py
half the Aver|

10.7.2 Misg
A missing py
missing pulsq

A missing pu

The missing
tracks.

10.7.3 Ovel

Overwriteis
density to the

Traceability 1
each Second3

Procedure

SE1Saloss of read signal amplitude. A missing pulse exists when the base-to-peak read signal is
bge Signal Amplitude for the recording density of 3 704 ftpmm on the same tape.

ing pulse zone

Ise zone shall commence with a missing pulse and ends when a length of 1 mm of track has bee
zone continues for a distance exceeding 1 mm, afurther missing pulse zone shal|-vesult.

se zone does not continue from one track to the next.

bulse zone rate shall be less than 1 in 5 x 106 flux transitions and applies®o both positive and 1

write
the ratio of the Average Signal Amplitude of the residual of alow density recording after overw
Average Signal Amplitude of the original low density recerding.

0 the overwrite ratio for the Master Standard Reference Tape is provided by the calibration factd
ry Standard Reference Tape.

1
2.
3.

ac. er
Record

Overwri

ftpmm si
4. Repeat f

Requiremen

Theratio

the tape.
the physical density of 926 ftpmm and\measure the Average Signal Amplitude.

e at the physical recording density of 3 704 ftpmm and measure the Average Signal Amplitude of
gnal.

Dr the Secondary Standard Reference Tape.
[

Residual Average Signal Amplitude at 926 ftpmm after overwriting

Average Signal Amplitude of the original recording at 926 ftpmm

shall be less fhan 120.90f the sameratio for the Master Standard Reference Tape.

40 %, or less, of

n measured. If a

egative azimuth

iting at a higher

rs supplied with

the residual 926
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11 Track

Section 4 - Requirementsfor an Interchanged Tape

For mat

11.1 Genera

Information to be written to tape may consist of data bytes, Long File Marks, Short File Marks or Set Marks. Each of these
pieces of information is considered to be a Logical Block. Data is first formed into Logical Transfer Segments (LTS). The
LTSs are grouped and processed into compression units. The compression units are then formed into physical blocks.

Logical Blocks are converted into physical blocks as described in 11.2. The search fields are described in 11.3, and the servo is

defined in 11.4. The elements needed to define the complete track layout are listed in 11.5.

Tracks are written in pairs with positive and negative azimuths. Each track comprises the same elements listed in order as

follows, see figyre 30:

— Pad
— Searchfielg
— Pad

S

— Servo zone|(even tracks only)

— Pad (event
— Searchfielg

acksonly)
S

— Physical blgck rows

— Searchfielg
— Pad

S

— Servo zone|(even tracks only)

— Pad (event
— Searchfielg

acksonly)
S

— Dataclock gynchronisation
— Physical blgck rows

— Searchfielg
— Pad

S

— Servo zone|(even tracks only)

— Pad (event
— Searchfielg
— Pad

acks only)
S

40
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LEGEND

[——1 = Physical Block Data
[ = Search Fields
I = Servo Tones
1 = pad

\ .

<4— Tape Movement
98-0111-A

Figure 30- Track format

11.2 Phypical block format
1121 Logtd Transfer Segment (LTS)

The LTS sh
generated ac(
consist of my

Itiple Logical Blocks,

The 32-byte LTS header is shownin figure 31. The fields of the LTS shall be defined as follows.

\ '9\ Track 2

!/ \Track 1

| comprise an LTS header followed by Logical Block data. A 4-byte Logical Block CRC,
ording to annex C, follows each Logical Block withinthe LTS. Logica Blocks may span an LTS

which shall be
b or an LTS may

© ISO/IEC 2001 — All rights reserved
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LTS Type — This 4-bit field shall specify the LTS type.

All other values
Block Size—Th
Block Count —1

SMID — This 4
including the cu

FID — This 4-b
including the cu

LID — This 4-by
including the cu

Header CRC -
annex C.

11.2.2 Compr

Byte 7 6 5 4 3 2 1 O
o|O0|O0] O LTS Type
1to3 Block Size
Set to (00)
Set to (00)
6and 7 Block Count
8to11 SMID
12to 15 FID
16t0 19 LID
20to 27 Set to (00)
28to31 Header CRC

(0) Data

(A) Long File Mark
(B) Short File Mark
(C) LBOP

(D) Set Mark

(F) EOD

rent LTS.

frent LTS.

frent LTS.

ession Wnit

The LTS shdll

Unit Header (CUH) as shown in figure 32. The fields of the CUH shall be defined as follows.

42

shall be ignored for interchange.

s 3-byte field shall specify the Logical Block'size.
his 2-byte field shall specify the numben of Logical Blocksinthe LTS.
byte field shall specify the number of Set Marks between the LBOP and the current Logical Block Position

Figure31- LTS header

te field shall specify.the number of Logical Blocks between the LBOP and the current Logical B

This 4-byte field shall specify the Header CRC that shall be generated over the LTS header

pevprocessed into a Compression Unit. The Compression Unit shall be proceeded by an 8-byte

Byte 7 6 5 4 3 2 1 0
0 NDB| O 0 0 |Append{Comp| Last | End
1to 3 Compressed Count
4 Compression Unit Type
5to7 Original Size

Figure 32 — Compression Unit Header

yte field shall specify the number of File Marks between the LBOP and the current Logical Block Position

lock Position

according to

Compression

© ISO/IEC 2001 — All rights reserved
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NDB —Thisbit shall be set to ONE to specify the Compression Unit does not contain data (Set Mark or File Mark blocks), else

this bit shall

be set to ZERO.

Append — This bit shall be set to ONE to specify that the CUH is associated with an appended Compression Unit, else this bit
shall be set to ZERO.

Comp — This bit shall be set to ONE if the Compression Unit was processed with a compression algorithm. If the Compression

Unit was not

compressed this bit shall be set to ZERO.

Last — This hit shall be set to ONE to specify that thisis the last CUH in the physical block. This bit shall be set to ZERO if
there is another CUH following the current CUH.

End — This bit shal be set to ONE if the Compression Unit ends within the physical block. If the Compression Unit is
continued into the next physical block this bit shall be set to ZERO.

Compressed

Count — If thisis the first CUH for the Compression Unit, this 3-byte field shall specify the total

number of bytes

in the Compiiession Unit. If thisis not the first CUH for the Compression Unit, this 3-byte field shall specifly the number of
bytes of the Compression Unit that are in the current physical block.

Compression|Unit Type — This 1-byte field shall specify the type of the Compression Unit.

Original Size

(00) Data

(OA) Long File Mark
(0B) Short File Mark
(0C) LBOP

(OD) Set Mark

(OF) EOD

11.2.3 Physical block

The Compregsion Units are packed into 33 448 byte physical blocks as shown in figure 33. There shall be 1

types as shown in figure 34. The contents of the data area for each'ef the physical block types are described in

Each 33 448
24 bytesof p

byte physical block shall include the following:itformation.
nysical header data

12 bytes of Iqgical header data

33 400 bytes

of data

4 bytes of ch¢cksum

8 bytes CRC

© ISO/IEC 200

data

— This 3-byte field shall specify the number of bytes in the Compression Unit before compression).

I physical block
11.2.3.3
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Byte

7 6 5 4 3 2

0to23
241035
36t043
44ton

Physical Block Header

Logical Header

Compression Unit Header

Compression Unit

n+1to n+1+7

Compression Unit Header

Compression Unit

m-1-7tom-1 Compression Unit Header
m to 33 435 Compression Unit
334361033439 Data Area Checksum
33440to0 33 447 Physical Block CRC
Figure 33 — Physical block
Type | Definition
(00) |Data
(04) |ECC3 Checkbyte block
(05) |Erase
(09) |Physical Beginning of Partition
(0A) |Long FileMark
(OB) | Shert File Mark
(0C) [Legica Beginning of Partition
(OD) | Set Mark
(OE) |Gap
(OF) |End Of Data
(10) [Shutdown
Figure 34 - Physical Block types

44
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11.2.3.1 Physical Block header

The Physical

Block header shall consist of 24 bytes as shown in figure 35.

112311 P

The PID shal
block written
numbers ass
number set tq

112312 B

The BID shal
be set to (00

For block tyg
shall have a
types.

For block typ
For block typ
For block typ

Byte 7 6 5 4 3 2 1 O
O0to3 PID
4to7 BID
8 Partition
9 Rwtstat rwcount
10 SID
11 Type
12 (00)
13 ECC3 Group Size
14 ECC3ID
15 ECC3 Index
16t0 19 (00)
20to 23 Physical Header Chiecksum

Figure 35 - Physical Block’header

hysical | dentifier (PID)

| be a 4-byte counter of physical blocks on tape and shall specify the absolute position on tap
regardless of type, shall have the next sequiential PID number. The blank areas between partition

Dned, even though they are never written.The first physical block of the Tape History Log shall
(00000000). The PID of the first partition on tape shall be assigned a PID number set to (000017

ock Identifier (BID)

| be a 4-byte counter indicating the sequence of logical blocks as they are received from the hos
00000) at the beginning of each partition. The BID shall have the following val ues depending on

es Data, Long File Mark, Short File Mark, Set Mark and End of Data, the first physical block wi
BID set to (00000001). The BID shall be incremented by 1 for each subsequent physical bloc

e ECCS3, theBID shall be set to the current ABID (see 11.2.3.3.2 and 11.3.1).
e Erasé; the BID shall be set to the current ABID.
es Kogical Beginning of Partition and Physical Beginning of Partition (0C), the BID shall be set t

p. Each physical
S shall have PID
pbe assigned PID
DE).

L. The BID shall
he block type.

hin the partition
of these block

b (00000000).

For block type Gap, the BID shall be set to the current ABID if the Gap blocks are written between data blocks.
For block type Shutdown, the BID shall be set to (FFFFFFFF).

11.2.3.1.3 Rwtstat

Rwistat is a 4-bit field that shall specify the rewrite status of a physical block. Its value shall be set as follows:
0000 shall specify that the physical block isthe first instance of a physical block.

0001 shall specify that the physical block was rewritten prior to RBC.

0010 shall specify that the physical block was rewritten after afailed RBC.

0011 shall specify that the physical block was rewritten for reasons other than afailed RBC.
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The last two physical blocks of the PBOP and LBOP shall have Rwtstat set to 0011.
All other settings are not used and shall be ignored for interchange.
11.2.3.1.4 rwcount

The rweount is a 4-bit field that shall specify the number of times a physical block has been rewritten. This value shall be O for
the first instance of ablock. Thisfield isvalid only on Data, Short File Mark, and ECC3 physical blocks.

11.2.3.1.5 Stream Identifier (SID)

The SID shall be a 1-byte counter used to identify invalid physical blocks in a sequence of physical blocks during awrite. The
SID shall be incremented by 1 every time tape motion stops.

11.2.3.1.6 Type

The Typeis a 1fbyte field that shall specify the physical block type of the block associated with this header, The list of block
is shown in figure 34.

11.2.3.1.7 ECQ3 Group Size
The ECC3 Group Size shall specify the number of physical blocksin the ECC3 group exclusive of the-ECC3 blodks.
11.2.3.1.8 EC(31D

The ECC3 ID ig a 1-byte field that shall specify the physical blocks included in an ECC3{roup. All physical blpck within an
ECC3 group shdll have the same ECC3 ID. The ECC3 ID shall increment by 1 as each-new ECC3 group is added|to the tape.

11.2.3.1.9 ECd3 Index

is a 1-byte field that shall be assigned to all physical blocks)within an ECC3 group includipg the ECC3
. The first block in the group shall have an ECC3 Index set-te (00).

11.2.3.1.10 Physical header checksum

The 4-byte physical header checksum shall be a running sum overfthe 20 bytes of the physical header, starting at the value 0.
The bytes shall be placed into 4-byte words and arithmetically summed as words with overflow ignored.

11.2.3.2 Logical header
A 12-byte Logigal Header shall follow the Physical headerThe Logical Header shall consist of 12 bytes as shown in figure 36.

Byte 7~6 5 4 3 2 1 O
0 CUID
1lto3 SMID
4t07 FID
8to1l LID

Figure 36 - Logical Header

11.2.3.2.1 Comprg&ssion Unit Identifier (CUID)

The CUID shall“bea I=byte counter that Shatt—Specify the compression unit of the firstfultor partracompression unit in the
physica block. This counter shall be set to (01) at the beginning of the partition and incremented by 1 for each compression
unit.

11.2.3.2.2 Set Mark Identifier (SMI1D)

The SMID shall be a 3-byte counter that shall specify the Set to which the physical block belongs. The SMID shall be set to
(000000) for al physical blocks up to and including the first Set Mark written in a partition. It shall be incremented by 1 for
each subsequent Set Mark written.

11.2.3.2.3 Fileldentifier (FID)

The FID shall be a 4-byte counter that shall specify the file to which the physical block belongs. The FID shall be set to
(00000000) for al physical blocks up to and including the first File mark written in a partition. It shal be incremented by 1 for
each subsequent Short or Long File Mark written.
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11.2.3.2.4 Logical Block Identifier (LID)

The LID shall be a 4-byte counter that counts the Logical Blocks sent from the host system. The first Logical Block within a
Partition shall have a LID set to (00000000). The LID shall be incremented by 1 for each Logical Block, File Mark or Set
Mark written. The LID loaded into the Header data shall be the LID of the first Logical Block partially or wholly contained in
the physical block.

11.2.3.3 Data Area

The content of the data are different depending on the block type.

11.2.3.3.1 Data block (00)

Compression Un|t Headers and Compron Units shall f|II the data area for a data type block. A CUH shall follow the

icgl blocks. ECC3
nex D. The data

area CRC shall not be included in the ECC3 generation.
11.2.3.3.3 Efaseblock (05)

The contents|of an Erase block are not specified by this International Standard and shalkKbeignored for interchgnge.

11.2.3.3.4 Plhysical Beginning of Partition block (09) and L ogical Beginning of Partition block (0C)

The data ared for aPBOP and LBOP block shall begin with a CUH and a LTStheader. The LTS header shall bé followed by 40
bytes of tape[format data as shown in figure 37.
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Byte 7 6 5 4 3 2 1 O
0to3 (00000000)
4t07 Structure length
8 0| N (00)
9 Comp Alg Tape Format
10 Tapetype
11 ECC3 blocks
12t0 19 Tape D
20to 23 ECC row
241027 ECC column
28to0 31 Row ECC checkbytes
32t035 Column ECC checkbytes
36t039 (00000000)

Figure 37 — Tape format data

Structure lengthl — This 4-byte field shall specify the number of bytes te follow in the data structure. This field s
32.

N —In LBOP blocks, this hit shall be set to ONE if no rewrites are allowed in this partition and ZERO if rewrite
in this partition.| In PBOP blocks this bit shall be set to ZERO.

Comp Alg — This 4-hit field shall specify the compressiog-algorithm used in the partition. A value (0) shall spe
value (1) shall specify ALDC compression with a history buffer size of 1 024 bytes.

Tape Format — This 4-bit field shall be set to (1) forthe MammothTape-2 format.
Tape type — For|a data tape for information interchange, this byte shall be set to (00)

ECC3 Blocks + This 1-byte field shall specify the number of ECC3 blocks associated with each ECC3 gro
partition.

Tape ID — This 8-byte field may be used to provide an identifier for the tape. It shall be ignored for interchange.

ECC row — Thig 4-byte field shall*specify the number of bytesin each row of the information matrix including th
bytes. For this IjnternationalStandard, this byte shall be set to 160.

ECC column — This 4-byte field shall specify the number of bytes in each column of the information matrix inclu
check bytes. Far thisinternational Standard, this byte shall be set to 242.

thall be set to

S are allowed

ify IDRC. A

p within the

e ECC check

ding the ECC

ROWECCCheC. Als-d=p\Vie 1ald ¢h ~ala alaWalllaalaTa'da' alala'a

ion matrix. For

Column ECC checkbytes — This 4-byte field shall specify the number of check bytesin each column of the information matrix.

For this International Standard, this byte shall be set to 16.

Following the tape format data there shall be a 32-byte partition information structure for each partition on tape as shown in

figure 38.

48 © ISO/IEC 2001 — All

rights reserved


https://iecnorm.com/api/?name=e91b75313f19f9f663fca478680986ab

ISO/IEC 18836:2001(E)

Structure len
24,

PSUM —Thi

Partition SID
each time the

Tota Partitig

Current Parti

for the THL $hall be (FF).

Partition size

the unit of m¢asure.

PBOP PID -
PEOT PID —
The remainin
112335 L

Byte 7 6 5 4 3 2 1 O
O0to3 (00000001)
4to07 Structure length
8 0) PSUM
9 Partition SID
10 Total Partitions
11 Current Partition
12to 15 (00000000)
16to 17 Partition size
18t0 19 (0000)
20to 23 PBOP PID
24t027 PEOP PID
28to 31 (00000000)

Figure 38 — Partition information structure

jth — This 4-byte field shall specify the number of bytestofollow in the data structure. This figf

5 field shall be set to 106 to specify that the partition Size unit of measure isin megabytes.

— This 4-byte field shall be set to (00000000) the first time a tape is partitioned. It shall be inc
tapeis formatted with partitions.

hs — This 1-byte field shall specify the number of partitions on the tape starting with 1.
ion — This 1-byte field shall specify the partition number that the PBOP or LBOP identifies. The

— This 1-byte field shall specify the length of the useable data areain the partition. The PSUM fi

his 4-byte field shal-specify the PID number of the first PBOP block of the partition.

This 4-byte field'shall specify the PID number of the last PID that can be written in the partition.
g data areashall be written with (00).

bng FileM ark (0A), Set Mark (OD) and EOD (OF)

The data areq for/a Long file mark, Set mark and EOD shall begin with a CUH and a LTS header. The LTS

d shall be set to

emented by one

bartition number

eld shall specify

header shall be

followed by 24 bytes of append data as shown 1n figure 39.
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Structure length
28.

Before PID — This 4-byte field shall specify the PID of the next block to bewritten if the mark were to be overwri

BeforeBID —T

After PID — Th
EOD block this

After BID — Th
EOD block this

ECC3ID — Thig
CUID - This 1-k
CRC - This 4-by
11.2.3.3.6 Sho

The content of fhe data area in a Short File Mark, Gap and Shutdown block type is not defined by this I nternati

and shall beign

11.2.3.4 Data g
The 4-byte data

Byte 7 6 5 4 3 2 1 O
O0to3 (00000002)
4to7 Structure length

8to1l Before PID
12t0 15 Before BID
16t0 19 After PID
20to23 After BID
241027 ECC3ID
281030 (000000)
31 CUID
32t0 35 CRC

Figure 39 — Append data

— This 4-byte field shall specify the number of bytes to follow in the data structure. This field

nis 4-byte field shall specify the BID of the next blocKte be written if the mark were to be overwr

field shall be set to (00000000).

s 4-byte field shall specify the PID of thesnext block to be written if the mark were to be apper
field shall be set to (00000000).

4-byte field shall specify the ID of'the next ECC3 group.

yte field shall specify the CUID.of the next compression unit to be written.

rte CRC shall be calculated over the 32 bytes of the append data according to annex C.
t FileMark (0OB), Gapy(OE), and Shutdown(10)

bred for interchange.

rea checksum
area ehecksum shall be arunning sum starting at O of the 12 bytes of the logical header and the 33

thedataarea T

e bytes shall be placed into 4-byte words and summed as words with overflow ignored.

shall be set to

[ten.

tten.

s 4-byte field shall specify the PID of the next block to be written if the mark were to be appended. For an

ded. For an

bnal Standard

B 400 bytes of

11.2.3.5 DataareaCRC

The Data area CRC shall be calculated over the 12 bytes of the logical header and the 33 400 bytes of the data area and the 4
bytes of checksum as described in annex E.

11.2.4 Information Matrix

The 33 448 bytes of the physical block shall be loaded into a 148 column by 226 row information matrix as shown in figure 40.
The matrix shall be loaded by column starting with column 0. Each cell of the matrix shall consist of one byte of data. The 24
bytes of the physical header data shall be loaded sequentially into column O, rows 0 to 23. The 12 bytes of logical header data
shall be loaded sequentially into column O, rows 24 to 35. The 33 400 bytes of data area shall be loaded sequentialy into the
matrix sequentially by column beginning with column O row 36 and ending with column 147 row 213. The 4 bytes of data area
checksum shall be generated and |oaded into column 147, rows 214 to 217. The 8 bytes of CRC data shall be loaded in column
147, rows 218 to 225.
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The 5 272 bytes of ECC shall be generated according to annex F. The 2 712 horizontal ECC bytes shall be loaded into columns
148 to 159, rows 0 to 225. The 2 560 vertical ECC bytes shall be loaded into columns 0 to 159, rows 226 to 241.

Column
Row

0

to 146

147

148 to 159

23

00 Physical
to Header

35

24 Logical
to Header

Horizontal ECC

36
to
213
214
to
217
218
to
225

Data

Area

Checksum

CRC

226
to
241

Vertical ECC\%V

S

Z

11.25 Recgrded patterns

Data from the 38 720-byte information matrix shall be recorded sequentially on the tape by rows beginning
data stream fpor each row shall be comprised of a 20-Chanhelbit symbol synchronisation field followed by & 30-Channel bit

row 1D, foll

ed by the 1 600 Channel bits from each row. The entire data stream shall be pre-coded accor|

before writing to the tape.

11.25.1 Sy
The 20-Chan

11.2.5.2 Ro\

Bits 7 to 3 of
counter that i
be encoded i

11.2.5.3 Roy

The bytes frg
using 8to 10

bol synchronisation field

Figure 40 - Infor mation\matrix

nel bit symbol synchronisation field shall be (A1FOB).

v ID

the 1-byte row 1D shallsbe the lower 5 bits of the row number. Bits 2 to 0 shall be the upper 3 bit
ncrements by 1 for each*track written. This byte shall be repeated twice for a total of 3 copies. 1

to Channel bits using-8 to 10 conversion according to annex H.

V bytes

m each rew‘shall be randomised according to annex J. The 160 bytes of data shall be encoded i

conversien‘according to annex H.

11.3  Sea

ch field format

with row 0. The

ding to annex G

s of amodulol4
[he row ID shall

nto Channel bits

11.3.1 Sear

TR TH R
CITreru ddla

The format of the 32-byte search field data shall be as shown in figure 41.
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Byte | 7 6 5 4 3 2 1 0
0 Partition
1to3 SMID
4to07 FID
8to11 LID
12to 15 PID
16t0 19 ABID
20t0 23 DBID
24 |EOD|[BOP|THL| Erase (0)
25 CUID
26 PSID
27 SID
281029 (00)
30to 31 Format 1D

Figure 41 - Search field data
The fields of thg search field data shall be defined as follows.
Partition - This L-byte field shall specify the partition number of the current partition.

SMID - This 3-byte field shall specify the Set Mark number of themext Set Mark to be written. Search fields on poth tracks of
a Set Mark traclf pair shall have a SMID that is equal to the SMID;in the header block of the Set Mark Block.

FID - This 4-byfe field shall specify the File Mark number of, the next File Mark to be written. Search fields on b{:tracks of a

Long File Mark|track pair shall have a FID that is equal testhe FID in the header block of the Long File Mark Block. The FID

of the search figld on the track following a Short File Mark shall be equal to the FID in the block header of the liast Short File

Mark Block on the previous track.
LID - This4-byle field shall specify the largest Logical Block number written before the track containing this seaich field.
PID - This 4-byte field shall specify the PID.number of the last physical block on the previoudly written track.

ABID - This 4-hyte field shall specify.the.smallest BID written of the most recent ECC3 group with any blocks atfempted to be
written.

DBID - This 4-pyte field shall sspecify the largest BID of the earliest ECC3 group that has had all of its block$ successfully
written, including ECC3 blocks.

EOD - This bit $hall be set-to ONE when the search field is located in one of the EOD tracks. In all other cases this bit shall be
set to ZERO.

BOP - This bit ghalMoe set to ONE when the search field is located in one of the LBOP or PBOP tracks. In all ofher casesthis
bit shall be set to ZERO.

THL - This bit shall be set to ONE when the search field is located in the Tape History Log. In al other cases this bit shall be
set to ZERO.

Erase - This bit shall be set to ONE when the search field is written as part of an erase operation. In al other cases this bit shall
be set to ZERO.

PSID - This byte shall be set to ZERO the first time a tape is partitioned. It shall be incremented by 1 each time the tape is
repartitioned.

SID - The SID shall be a 1-byte counter used to identify invalid physical blocks in a sequence of physical blocks during a
write. The SID shall be incremented by 1 every time tape motion stops.

Format 1D — This 2-byte field shall specify the tape format. These bytes shall be set to (0001).
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11.3.2 Search field CRC and ECC
A 2-byte CRC shall be generated from the search field data according to annex K and appended to the end of the search field
data. An 8-byte ECC covering the 32-byte search field and 2-byte CRC shall be generated as defined in annex L.

11.3.3 Search field recording patterns

The data stream for each search field shall comprise of 50 channel bits of synchronisation, 20 Channel bits of symbol
synchronisation, followed by 30 Channel bits of search field ID, followed by 420 Channel bits of search field data. The entire
data stream shall be pre-coded according to annex G before writing.

11.3.3.1 Synchronisation field

The 50-Channel bit synchronisation field shall be one of two patterns. Pattern (SFFEDF92D93FF) shall be used if the
preceding Pad pattern is (...3333). Pattern (3FFADF92D93FF) shall be used if the preceding Pad patternis (...CCCC).
11.3.3.2 Symbol synchronisation field

The 20-Chanpel bit symbol synchronisation field shall be (A1FO0B).

11.3.33 ch field ID

Bits 7 to 3 of| the 1-byte search field ID shall be set to 01111 for search fields on track 1 that pfécede a servo|zone, 10000 for
search fields pn track 3 that precede a servo zone and 01101 for all other search fields. Bits 2.{0.0 shall be set fo 111. This byte
shall be repegted twice. The search field ID shall be encoded into Channel bits using 8 to 10 conversion accord|ng to annex H

11.3.3.4 Searlch field data

The 42 bytes|of search field data shall be encoded into Channel bits using 8 to 10,eonversion according to anngx H.

114 Seryoarea

There shall be three servo areas located on track 2 and track 4. Each serv@.area shall be preceded and followefl by a servo pad
areawritten gt 2 869,5 ftpmm (2T). The servo areas shall be written at.5¢,39 ftpmm (Tone).

11.5 Tragk layout

The layout of| the track elements defined in the previous clauses shall be as shown in figure 42, figure 43, and figure 44. Tracks
are written in sets of four tracks. Track 1 differs from track 8inrthat track 1 has a 6T pattern (956,5 ftpmm) preceding the PAD
in the Search|Field areain three locations. The 6T track 1\ D alows track 1 to be recognised if the tape is devgloped. Track 2
and track 4 shall have the same elements.
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Element Channd bits Pattern

Pad 2020 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Track 11D 60 6T
Pad 2560 2T
Search Field 520 Data
Search Field 520 Data
Data Pt 220 2T

Data Row 0 to Row 120 199 650 Data
Pad 50 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Track 11D 60 6T
Pad 2560 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Data PLL 220 2T
Data Row 121 to Row 241 199 650 Data
Pad 50 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Track 11D 60 6T
Pad 3880 2T

Figure42 - Track 1 layout

54
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Element Channel bits Pattern
Pad 1980 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Pad 1300 2T
Servo Zone 1200 Tone
Pad 1300 2T
Search Field 520 Data
Search Field 520 Data
Data Pt 80 27
Data Row 0 to Row 120 199 650 Data
Pad 50 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Pad 1300 2T
Servo Zone 1200 Tone
Pad 1300 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
DataPLL 80 2T
Data Row 121 to Row 241 199.650 Data
Pad 50 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Pad 1300 2T
Servo Zone 1200 Tone
Pad 2000 2T

Figure 43 - Track 2 and track 4 layouts
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Element Channd bits Pattern
Pad 2020 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Pad 2620 2T
Search Field 520 Data
Search Field 520 Data
DataPLL 220 2T
Data Row 0 to Row 120 199 650 Data
Pad 50 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Datal
Search Field 520 Data
Pad 2620 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Data PLL 220 2T
Data Row 121 to Row 241 199 650 Data
Pad 50 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
Pad 3940 2T
Figure 44 - Track 3 layout

12 Method of recording

The method of recording shall be as{follows.

— A ONE shg|l be representethby a flux transition at the centre of abit cell.

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

12.1 Physidal Recording Density

The nominal maximum physical recording density shall be 5 739 ftpmm and occurs for a pattern of all ONEs. [The resulting

nominal bit cell léngthis 0,174 um.

12.1.1 Long Term Average Bit Cell Length

The long-term average bit cell length for each track shall be measured over a minimum of 133 060 consecutive bit cells. It
shall be within 0,20 % of the nominal bit cell length.

12.1.2 Short Term Average Bit Cell Length

The short-term average bit cell length shall be the average taken over any 16 bit cells. The short-term average hit cell length
shall be within 0,35 % of the long-term average bit cell length for the preceding track.

12.1.3 Rate of Change

The rate of change of the short-term average bit cell length, taken over any two consecutive 16-bit cell lengths, shall not
exceed 0,05 %.
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12.2  Bit Shift

The maximum displacement of any ONESs zero crossing, exclusive of missing pulses, shall not deviate by more than 25 % from

the expected position as defined by the average bit cell length. See Annex M for the method of measurement.

12.3 Amplitude of Data Signals

The signal amplitude averaged over a minimum of 3 000 flux transitions at 3 704 ftpmm shall be between 80 % and 130 % of

the Standard Reference Amplitude.

13  Track geometry
13.1 General

The helical track
heads, one 0
from the Tapp Reference Edge. The track location and dimensions shall be shown in figure 45.

/ <4—— Direction of tape motion

Track 1 Track 2
Track }\
\f centreline
~
Pasitive azimuth Negative azimuth

99-0021-A

A Tragk angle
B Tragk width
C Tragk pitch
E Tragk length
F Guardhand

WhICh has a posmve azi muth angle and the other a negatlve azi muth angle The di rectlon of\rgcording is away

Figure 45 - Track location and dimensions

13.2 Track pitch
The track pitch between any two adjacent tracks shall be 9,91 um + 1,50 um.

13.3 Averagetrack pitch

The average track pitch taken over any group of 60 consecutive tracks shall be 9,91 um £ 0,35 um.

134 Track width
The nominal track width is9,91 um.
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135 Track angle

The nominal angle of each track with respect to the Tape Reference Edge shall be 4,902 5°.
13.6 Track length

The length of each track shall be 73,438 mm + 0,220 mm.

13.7 Guard

There shall be a
Edge.

band

guard band of width 905 um = 10 pm extending from the start of the recorded tracks to the Tape Reference

13.8 Azimuth angles
The positive azimuth angle shall be 20,009° + 0,200°. The negative azimuth angle shall be 9,991° + 0,200°.

13.9 Track

The edge of
nominal track

14 Layoy

141 Gener
The layout of t
sequentially wit
clauses. Writing

PBOP, LBOP and EOD.

linearity

2]

ne tape is shown in figure 46. A tape shall consist of 1 to 255 partitions./The partitions shall
h partition 0 being the first partition on the tape. The elements of the(tape format are defined in

h recorded track shall be contained between two parallel lines 6 um apart. The parallel (ines s
gle with respect to the tape reference edge.

t of atape

the entire tape with Erase Blocks shall erase a tape. When a tapeisformatted, each partition s

PBOT PEOT

¥
Leader

magnetic tape(recording surface) Leader

/THL  Partition 0 Partition 1 Partitionn

AN MHNIHIJIDISDIDININNNW.

- N
-
-,
-
-,
-
-

N
N
N
N

Host data,
file marks,
set marks

v

_-~"_ LBOP

-,
-
-
-
-
.
-
.
-
-
-,
-

EOD

v

N
\\
4

NN |
| |

99-0024-B

Figure 46 - Tape layout

14.2 TapeHistory Log (THL)

The THL have a partition number of (FF). Recording of the THL shall begin 518 mm+ 10 mm from PBOT. The THL shal
consist of 50 tracks of PBOP Blocks followed by 50 tracks of LBOP Blocks. The first PBOP Block shall begin with track 1
and the PID of the first PBOP Block shall be set to (00000000). The contents of the THL are not defined by this International

Standard and shall be ignored for interchange. The last data track shall be followed by 100 tracks of EOD Blocks.

58
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14.3 Physical Beginning of Partition

All partitions shall begin with a PBOP. The PBOP shall consist of 340 tracks of PBOP Blocks. The first PBOP track shall
begin with track 1. All PBOP Block headers shall be identical except for the PID and the Rwtstat. The Rwtstat field shall be set
to 0011 for the last two tracks. The PID shall specify the position on tape. The BID shall be set to (00000000).

144 Logical Beginning of Partition

The LBOP shall be recorded immediately following the PBOP. The LBOP shall consist of 460 tracks of LBOP Blocks. The
BID of al LBOP Blocks shall be (0000000).

145 Dataarea

1451 General

headers with|the exception of the PID that specifies the location on tape. The DBID field shallodetermine whether a physical
block is rewr|tten further down the tape. Blocks may be rewritten multiple times.

14.5.2 Shont File Mark
A Short File Mark shall consist of 1 Short File Mark Block.

145.3 LongFileMark

A Long File|Mark shall consist of a minimum of 2 tracks of Gap Blocks followed by 2 tracks of Long F{le Mark Blocks
followed by 2 more tracks of Gap Blocks. The first track of Long File Mark Blocks shall begin on track 1. All|Long File Mark
Blocks shall have the same BID. All Data Blocks shall be verified by RBG and rewritten before writing the Long File Mark.

1454 Set Mark

A Set Mark shall consist of aminimum of 2 tracks of Gap Blocks.followed by 2 tracks of Set Mark Blocks folllowed by 2 more
tracks of Gag Blocks. The first track of Set Mark Blocks shalbegin on track 1. All Set Mark Blocks shall have the same BID.
All Data Blogks shall be verified by RBC and rewritten before writing the Set Mark.

146 Endof Data
The EOD shdll be written immediately after the data area. It shall consist of 2 tracks of Gap Blocks followed by 880 tracks of
EOD Blocks] The data area may be appended.to by writing over the EOD.
14.7 Phygsical End of Partition (PEQP)

The PEOP is|not recorded on the tape. It.is the end point of the partition and prevents data in one partition from overwriting the
next partitior]. The PEOP PID shallsberecorded in the LBOP Block. All writing of host data shall cease when the PID matches
the PEOP PIP. An additional 32'tracks shall be written following the PEOP PID. This International Standard jdoes not specify
the content of these tracks and they shall be ignored for interchange.
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Annex A
(normative)

Measurement of Light Transmittance of Tape and Leaders

A.1 Introduction

The following description outlines the general principle of the measuring equipment and measuring method to be
measuring the light-transmittance-of-tape:

For the purposq of this International Standard "light transmittance” is defined by convention as the relatiofishiy
reading obtainefl from the measuring equipment with the test piece inserted and the reading obtained when nd
present. The trapsmittance value is expressed as the percentage ratio of the two readings.

A.2 Description of the measuring equipment
The equipment $hall consist of

— theradiatioh source;
— theradiatioh receiver;
— the measuripg mask;
— theoptica path;

— the measuripg circuitry.

A.2.1 Radiafion source
Aninfrared light-emitting diode (LED) with the following parameters'shall be used:

wavelength 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 gperated in the short circuit mode.

A.2.3 Measuring mask

applied when

between the
test piece is

The measuring nask shall have a thickness(ofy2 mm and a circular aperture of diameter d such that the area is 8 % to 100 %

of the active area of the photo diode.
The surface of the mask shall be matthlack.
The test piece shall be held firmly‘against the mask to cover the aperture and to ensure that no ambient light leaks

A.2.4 Opticdl path (figure A.1)

past.

K shall be

The optical path shall heperpendicular to the mask. The distance from the emitting surface of the LED to the mas|
d
L=—"71T=mm
te A1/

where d isin mm and o is the angle where the relative intensity of the LED is equal to, or greater than, 95% of the maximum

intensity of the optical axis.

A.25 Finish
The whole assembly shall be enclosed in a matt black case.

A.2.6 Measuringcircuitry (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

Di : silicon photo diode
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: operational amplifier

Rso, Ry : feedback resistors

S
\%

: 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

Vo=

where:

Ik X Rf

Ik isthe short
The output v
Rfo and Rf1 9

Rig
Rfl
A3 Mg«
Set switd
With no

Mount a

Mount g
represent

-circuit current of Di.
bltage is therefore alinear function of the light intensity.

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

Asuring method
h Sto position 0.

fest piece mounted vary the supply voltage of E until voltmetér V-reads full scale (100 %).
leader or trailer tape on the mask. The reading of the voltteter shall be in the range 60 % to 100 ¢

test piece of magnetic tape on the mask. Set switch S to position 1. Full deflection of thg
salight transmittance of 5 %.

Tape _
Silicon photo
_- diode
gt s —'—i
AN e 20— —1 d Optical
T~e — ; axis
LED S~ K |
— [ ———pl ] Mask
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93-0123-A

Figure A.1 - Optical arrangement
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R S
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Lep \/ Di A
A - —> —>
/] +
E
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JR — JR —

93-0124-B

Figure A.2 - Measuring circuitry
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Annex B
(normative)

Tape abrasivity measurement procedure

General

Tape abrasivity is the property of the tape to wear the tape transport

B.2

Test fixture

Install a clean a wear bar as shown in figure B.1 on a holding fixture similar to that shown in figure B.2. The]

upwards sha
pum.

The wear bar

The surface f

The wear bar

B3 Pro

Install the tes
total wrap.

Set the tape t
Set the rel ati

With a tape 3
shall be 39,5

be unworn and free of chips or voids greater than 1um in size. The radius of the test edgé shg

shall have the following weight percentages:

Al 5,4%

Si 9,6%

Fe 85,0%

nish on all four sides of the wear bar shall be at least of roughness grade N2, 0,05 um.
shall be square within 0,05 mm.

cedure
t fixture (see B.2) on atape transport so that the wrap.angle of the tape over the bar is 15° on eac

bnsion at the wear bar to 0,13 N + 0,02 N.
e humidity to 50% + 10%.

peed of 25,4 mm/s, make 1 pass of the tape over the wear bar. The length of the tape passing o
m+ 0,5m.

Remove the
shall be mad

M easuremen
from the thref

using a microscope of 300x-magnification, a camera, and areference reticule.

¥0Idi ng fixture from the tape-transport and measure the length of the flat worn on the wear bar. T

s shall be taken at the?4, %2 and % points of the width of the wear pattern. Take the average |
b readings. Figure B'3.shows atypical wear pattern and the points of measurement.

test edge facing
| not exceed 13

h side, for 30° of

ver the wear bar

NiS measurement

ength calculated

A

— 18 mm min. ———|

4,5 mm
£ 0,3 mm
95-0010-B

FigureB.1 - Wear bar mounting fixture
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15° Tape wrap on each side

r

Ferrite wear bar

Y9-U095-A

FigureB.2 - Wear bar measurement

Wear pattern length
_> 47

3/4 B
12 /
1/4 Tape width

94-0025-A

FigureB.3 - Wear bar
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(normative)

Generation of the Logical Block CRC

The logical CRC shall be generated by the following generator polynomial over GF(2):

g ) =x% 4 x® + x® 4+ x4+ x4 X0 p xP 4 x? 1]

8836:2001(E)

The logical GRC shall be the remainder obtained when by multiplying the information polynomial by x* @nd

g(x). The hi

hhest order coefficient of the information polynomial shall be bit 7 of the first byte of (data an

coefficient is|bit O of the last byte of data.

The CRC pqg

register.

© ISO/IEC 200

then dividing by
| the least order

lynomial shall be initialised with (FFFFFFFF) before shifting the information polynomia through the CRC

1 — All rights reserved

65


https://iecnorm.com/api/?name=e91b75313f19f9f663fca478680986ab

