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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 Int
enable

recordin
means o

Informal
interchal

2
21

A magn
thisInte

2.2

ernational Standard specifies the physical and magnetic characteristics of an 8 mm wide magnetic tape
physical interchange of such cartridges between drives. It aso specifies the quality of the recorded
g method and the recorded format called MammothTape-2, and thereby allowing data interchange-betwee
f such magnetic tape cartridges.

ion interchange between systems also requires, at a minimum, agreement between the intéfechange partic
nge code(s) and the specifications of the structure and labelling of the information on the intérchanged cartri

Conformance
Magnetic tape cartridges

btic tape cartridge shall be in conformance with this International Standard.if it"satisfies all mandatory requ
Fnational Standard throughout the extent of the tape.

Generating drive

A drive
Standar

of confdrmance shall state whether or not one or more registered compression a gorithm(s) are implemented within

to proc

2.3

A syst
Standar
ableton

3

The foll
Internati
apply. H
applying
normati

IEC 609
1SO 527
1SO 134
SO/ EQ

generating a magnetic tape cartridge for interchange shall beentitled to claim conformance with this |
if al the recordings that it makes on a tape meet the mandatery requirements of this International Standa

data from the host prior to allocating data to physical hlocks.

Receiving drive
receiving a magnetic tape cartridge for interchange shall be entitled to claim conformance with the |
if it is able to handle any recording on thistape according to this International Standard. A receiving dr

Nor mative r efer ences

owing normative documents cohtain provisions which, through reference in this text, constitute provisi
onal Standard. For dated references, subsequent amendments to, or revisions of, any of these publicati
owever, parties to agreements based on this International Standard are encouraged to investigate the pd
the most recent editions-ef the normative documents indicated below. For undated references, the latest eg

e document referred to-applies. Members of 1SO and |EC maintain registers of currently valid International
50:1999 Safety of information technology equipment.

-3:1995 Plastics - Determination of tensile properties - Part 3: Test conditions for films and sheets
2:1992 Technical Drawings - Method of indicating surface texture.

11576:1994  Information technology - Procedure for the registration of algorithms for the lossless com

cartridge to
signals, the
N drives by

bs upon the
dge.

rements of

nternational
rd. A clam
the system

hternational
ve shall be

pcognise the use of a data compression algorithm and make the algorithm registration number available to the host.

ons of this
ons do not
ssibility of
ition of the
Standards.

pression of

data

ISO/IEC 15200:1996  Information technology - Adaptive Lossless Data Compression algorithm (ALDC).

4

Terms 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.
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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 Master Standard Reference Tape has been established by Pericomp Corparation.

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
is {ised for error detection.

Edror Correcting Code (ECC): A mathematical procedure yielding bytes used for the detection and-gorrgction of
erfors.

FiJe Mark: A mark recorded on the tape at the request of the host system to separate files or. toyprovide an append
pojnt. Thisformat provides for Long or Short File Marks.

Lagical Beginning of Partition (LBOP): The point in a partition where a recording of data for interchange
conmences.

L @gical Block: Information (data, file marks, or set marks) sent to the tape drive t6be recorded.

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

Mpster Standard Reference Tape: A tape selected as the standard for Signa Amplitude, Typicil Field,
Overwrite and Resolution.

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

Physical Beginning of Tape (PBOT): The transition from the tape leader to an opaque area of the splice lpy which
atranslucent leader tapeisjoined to the magnetic tape.

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

physical recording density: The number of recorded flux transitions per unit length of track, expressedl in flux
trgnsitions per millimetre (ftpmm).

Re¢ad Back Check (RBC):/A-Read Back Check occurs when, while writing, the datais read by trailing hgads and
checked for errors.

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

Sqcondary Standard’Reference Tape (SSRT): A tape the performance of which is known and stated ir] relation
tothat of the MastéerStandard Reference Tape.

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

Huron Drive, Natick, MA/01760, USA.

In principle| such tapes will be available for a period of 10 years from the publication of the first edition of this International [Standard.
However, by agreement between | SO/IEC and Pericomp, this period may be shortened or extended to take account of demand for sych 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

1,235 t(1 1,275.

— Letfers and digits in parentheses represent numbers in hexadecimal notation.

— Thg setting of abit is denoted by ZERO or ONE.
— Nu:[:bers in binary notation and bit combinations are represented by strings of digits 0 and 1.

— Nunbers in binary notation and bit combinations are shown with the most significant byte to‘the left, and wi
significant bit in each byte to the | eft.

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

— Ingach field the data is processed so that the most significant byte (byte 0) is processed first. Within each by
significant bit (numbered 7 in an 8-bit byte) is processed first, least significanthit is numbered 0 and is processq
order of processing applies also to the data input to the Error Detection and Correction circuits and to their ouj
oth¢rwise stated.

52 Names
The nanfes of entities, e.g. specific tracks, fields, etc., are given with.a capital initial.

6 Acronyms

ABID [Augmentative Block Identifier
BID Block Identifier

CRC | Cyclic Redundancy Check
CUH | Compression Unit Header
CUID |Compression Unit Identifier
ECC | Error Correction Code

EOD |End of Data

FID File Identifier

LBOP |Logical Beginning of Partitien
LID Logical Block Identifier

Isb Least Significant Bit

LSB Least Significant Byte

LTS |Logica Transfer-Segment
msb Most Significant Bit

MSB |Most significant Byte

PBOP | PhysicalBeginning of Partition
PBOT |Physical Beginning of Tape

th the most

te the most
d ast. This
[put, unless

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
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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 %
conditionirg period before testing: 24 h min.

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

temperaturg: 5°Cto45°C
relative humidity: 20 % t0 80 %
wet bulb tgmperature: 26 °C max.

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

If a cartridge has been exposed during storage and/or transportation to conditions outside the above values, before
cartridge shall be conditioned in the operating environment for atime at least equal te’the period during which it has
of the operpting environment, up to a maximum of 24 h.

7.3  Stprage environment

The followjng conditions shall be observed during storage

temperaturg: 5°Cto32°C
relative humidity: 20 % to 60 %
stray magngtic field: shall not exceed 4 000 AAmzat any point on the tape.

There shallf be no deposit of moisture on or in the cartridge:

7.4  Tiansportation
Recommerjded limits for the environments, to which a cartridge may be subjected during transportation, and the preca
be taken to]minimise the possibility of damage, are provided in annex N.
75  SHfety

The cartridge shall satisfy the safety requirements of IEC 60950 when used in the intended manner or in any foreseeah
an informagion processing system.
7.6 Flammability

The cartridge shall be made from materials that comply with the flammability class for HB materials, or better, as spd
IEC 60950

use the
been out

Utions to

leusein

icified in
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Section 2 - Requirementsfor the case

8 Dimensional and mechanical characteristics of the case

81 Genera
The cartridge shall consist of the following elements:

— acase
— recognition holes

— awriteinhibit mechanism
TeetSTont@aming TagnetT tape
king mechanism for the reels

Dimensjonal characteristics are specified for those parameters deemed to be mandatory for interchange and)compgtible use of
the cartidge. Where there is freedom of design, only the functional characteristics of the elements described are ipdicated. In
the figules atypical implementation is represented in third angle projections.

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

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

Figure shows the front side with the lid closed.

Figure shows the left side with the lid closed.

Figure shows the top side with the lid closed.

Figure shows the right side with the lid closed.

Figure shows the rear side with the lid closed.

Figure shows the bottom side, datum and support areas.

Figure shows the bottom side with the lid removed.

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

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

Figure shows details of the lid rel ease insertion channel.

Figure 15 showsthe lid lock release requirements.

Figure 16 shows the reel lock release requirements.

Figure 47 shows the reel unlock force direction:

Figure shows the lid release force direction.

Figure 19 shows the lid opening force'direction.

Figure 20 shows the light path and.light window.

Figure 21 shows the internal tap&path and light path.

Figure 22 shows the cartridge reel and a cross-section view of the cartridge redl.
Figure 23 shows a cross-gection view of the cartridge reel interface with the drive spindle.
Figure 24 shows the tapeaccess cavity clearance requirements.

The dinensions are referred-to three orthogonal Reference Planes X, Y and Z (seefigure 3).
Plane X|is perpendicularto Plane Z and passes through the centres of the Datum Holes A and B.
Plane Y |is perpendicular to Plane X and Plane Z and passes through the centre of Datum Hole A.
Datum grea A}\B-and C shall liein Plane Z.

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

[{ =62,5mm+ 0,3 mm

The width of the case shall be
> =950mm= 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 2001 — All rights reserved 5
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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

I7}= 3,0 mm min.

84  Cartridgeinsertion

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

consist of gn insertion channel, a recess and an incline.

n. These

The insertipn channel (figures 4 and 14) shall provide for an unobstructed path, when the lid is ¢losed and locked, to urlock the

lid. The digtance of the insertion channel from Plane Y shall be

Igl= 79,7 mm £ 0,2 mm

There shallf be a chamfer at the beginning of the insertion channel defined by

lol= 1,0 mm+ 0,1 mm

16 =1,5mm= 0,1 mm

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

19 =0,7 mm £ 0,1 mm

l17=1,0 mm+ 0,1 mm

l14=3,8mm= 0,1 mm

The innernjost width of the insertion channel shall.-be
l13 = 1,0 mm min.

The thickness of the lid shall be

l1p=21,2mm= 0,1 mm

There shalll be a chamfer on thelid defined by
l13=0,8 mm £ 0,1<mm

14 = 1,2 mm+\0;1 mm

The lid shgl extend-.from the case a distance of

l1 =0,5 mm £ 0,1 mm

The distance from the | eft 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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lo4=15mm+ 0,1 mm

The depth of the recess shall be

Theincl

lo5=1,5mm+ 0,1 mm

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

+0,0 mm
|26 =7,7mm
-2,5mm

The angle of theincline shall be

a1 = 20°+1°

Theincline shall end when it intersects the radiusrz (see clause 8.13).

8.5

Window (figure 1)

A winddw may be provided on the top side so that parts of the reels are visible. The window, if-provided, shall

beyond
8.6

he height of the cartridge.
Loading grips (figures5 and 7)

The cartridge shall have recessed loading grips on each side to aid an automatic loading mechanism.

Thedisf]

The dist

The wid

The dep

and the

8.7

A portig
thesize

pnce from Plane X to the centreline of the loading grip shall be
log = 39,35 mm + 0,20 mm;

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

th of the indent shall be

l30=5,0 mm+ 0,3 mm;

th of the indent shall be

l31 =2,0mm+ 0,2 mm;

bngle of the indent

ap=90° +5°.

Label areas (figures 6 ahd 8)

n of the rear side of the cartridge and a portion of the top side of the cartridge may be used for labels. The
pf the labels shall notfterfere with the operation or clearance requirements of the cartridge component part

The areq used for labels 6n'the top side shall not extend beyond the inner edge of the holding areas defined by g ang

The pos

tion and dimensions of the label area on the rear side shall be defined by
[32 = 0;5-Mm min.

lg3.=1,5 mm min.

not extend

osition and

D.

7

[34 = 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 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 th res of m hol D to Plane X figure 1 |
I3g = 36,35 mm + 0,08 mm

The thickness of the case in the datum areas shall be

I3 =1,2mm=+ 0,1 mm

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

[4¢ = 2,6 mmmin.

The depth f the holes shall be

[4p = 4,0 mm min.

The upper fliameter of datum holes A and C shall be

l4h = 3,00 I

- 0,00 mm

This diamgter shall be to a depth of

l41 = 1,5 mmmin.

There shallf be a chamfer around the outside of datum hole A and datum hole C defined by
[44 = 0,3 mm max.

ad=45°+1°

The width gt the bottom of datum holes B and D shall be I 4.
The depth of the holes shall be | 4.

The dimengions at the top of the holes shall be

[46 =3,5mm + 0,1 mm

[46 = 3,00 mm + 0,05)mm
r1/= 1,75 mm £.0{05 mm

Thiswidthfshall be to'a'depth |4.
There shalll bea chamfer around the outside of datum holes B and D defined by 143 and as.

8.9 Support-areas (ﬁgw cg)

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.

8 © ISO/IEC 2001 — All rights reserved
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areas A’ and B’ shall extend from the centre of the Datum holes toward the inside of the case a distance of
l46=11,0 mm+ 0,1 mm
areas A’ and B’ shall extend from Plane X toward the rear of the case a distance of

l50=7,0mm+ 0,1 mm

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

The dim

I50 =30,0 mm+ 0,1 mm

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

8.10
There gl

The cen

The cen

The cen

The cen

The cen

All reco
mm.

The dep

I5o =55 mm+ 0,1 mm
ls3 =64,5mMm+ 0,2 mm

Recognition holes (figures 10, 11 and 12)
all be 5 recognition holes numbered 1 to 5 as shown in figure 11.

re of recognition hole 1 shall be defined by

I54 = 43,35 mm+ 0,15 mm

57 =6,4 mm+ 0,1 mm

re of recognition hole 2 shall be defined by Is4 and |57.
re of recognition hole 3 shall be defined by Is4 and

Isg = 79,0 mm+ 0,2 mm

re of recognition hole 4 shall be defined by

ls5 =3,7mm+ 0,1 mm

lsg =2,3mm=+ 0,1 mm

re of recognition hole 5 shall be defined by\lss and |sg.
pnition holes shall have the cross-section E-E and F-F shown in figure 12 and shall have a diameter of 3,

th of a closed recognition hol€ bélow Plane Z shall be

+0,3 mm
59 =1,2mm
-0,1 mm

The depth of an open recognition hole below Plane Z shall be

lgo = 5,0 mmymin.

One of

he cross-sections shows a recognition hole closed by a plug. The other shows one hole with the plug punc

D mm + 0,1

hed out and

the othef hole ctosed by a plug. These plugs shall withstand an applied force of 0,5 N max. without being punched gut.

This International 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 |54 and

lg1 = 10,0 mm £ 0,1 mm

The diameter of the hole shall be 3,0 mm + 0,1 mm.

© ISO/IE
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The depth of a closed Write-inhibit hole below Plane Z shall be Isg.
The depth of an open Write-inhibit hole below Plane Z shall be | g.
When the Write-inhibit hole is open, recording on the tape is inhibited. When it is closed, recording is enabled.

The case may have a movable element allowing the Write-inhibit hole to be opened or closed. If present, this element shall be
such that the 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 surfjaces determine the position of the cartridge when it isinserted into the drive loading slot.
The distan

e from Plane Z to the surface on which the tape reference edge rests (figure 4) shall be
lep = 2,4 mm roomm

-0,1mm

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

leg = 1,0 mm+ 0,1 mm

lgh = 69,0 mm + 0,2 mm

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

leg = 14,65 mm + 0,10 mm

The positign and angle of the chamfer at the edge of this surface shall be defined by

le6 = 13,15 mm + 0,10 mm

ad=45"+1°

The cartridge shall have a lid for protection of the tape during handling, storage and transportation. The lid consists of two

8.13 Cirtridge lid (figures 6 and 13)
parts, the npain part and an auxiliary part.
The main gart rotates around axis A (see figure 13) the position of which isfixed relative to the case.

The locatign of axis A shall be defined by

+ 0,05 mm
lo = 0,55 mm

- 0,10 mm
lgf =7,5mm+ 0,1 mm

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

leg = 7,0 mm 0,1 mm

lgp =40, mm £ 0,1 mm

The auxiliary part, when fully opened, shall allow a clearance of
I70 = 14,8 mm min.

71 =11,5mm + 0,2 mm
72 =1,2mm+ 0,1 mm

When the lid is completely open, neither part shall extend above a plane located |73 above and parallel to Plane Z.
l73 = 22,3 mm max.

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

10 © ISO/IEC 2001 — All rights reserved
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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.

l74 = 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 = 8,4 mm max.

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

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

The front of the lid measured from Plane X shall be

Theins

Thetop

Thed
pinint
defined

The forg
The forg

8.14

The reel
designg

The loch
PlaneY

+ 0,0 mm
77 = 15,3 mm
-0,3mm
de of the lid shall provide clearance for the tape defined by
l7g = 13,15 mm £ 0,10 mm
front of the lid shall have aradiusrs. The centre of the radius shall beaxisA.
+ 0,0 mm
rs = 14,7 mm
-0,3mm

gn of the locking mechanism is not specified by this International Standard except that it shall be operated
Py

79 =2,0mm+ 0,1 mm

lgo=8,2mm+ 0,2 mm

lg1 =0,7mm=+ 0,2 mm

ag=30°+1°

e required to unlock the lidfock shall not exceed 0,25 N in the direction shown in figure 18.

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

Cartridge red loek*(figure 16)

s shall be locked when the cartridge is removed from the tape drive. This International Standard does not
f the lockingimechanism except that it shall be operated by arelease pin in the drive.

thetop f

and

© ISO/IE

Igo= 34,5 mm+ 0,1 mm;

Dy arelease

e drive. The lid release mechanism shall be actuated when the drive release pin is in the shaded area (se¢ figure 15)

specify the

ing meehanism shall be accessed through a rectangular hole in the case (see figure 10) defined by the cenfreline from

rom Plane X
lg3 = 35,85 mm + 0,15 mm;

lga=4,0mm+ 0,1 mm

lg5 = 6,5 mm min.

C 2001 — 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=39,0mm
-0,0mm

The reels shall be unlocked when the operating face of the release pin islocated lgg from Plane X.
+ 0,50 mm
lgh = 41,75 mm
- 0,00 mm
In this position there shall be a clearance of 19y between the locking mechanism and the inside of therear wall of the c3
log = 0,5 mm min.
The pin usgd to move the locking mechanism shall penetrate the cartridge a distance of
lof = 7,8 mm max.
The cavity [of the locking mechanism shall be defined by
lop = 4,0 mm+ 0,1 mm
r4= 0,3 mm max.
The force required to unlock the reel lock in the direction shown jn figure 17 shall not exceed 1,0 N.

8.15 Red accessholes(figure 10)
The case slpall have two circular reel access holes that shall allow penetration of the drive spindles.

The positigns of the access holes shall be defined by
log = 23,00 mm + 0,05 mm
loh = 11,40 mm + 0,05 mm
lo§ = 46,2 mm + 0,1 mm
The diamefer of the holes shall be
d4 = 18,80 mm * 0;05-mm

8.16 Inferface between thereelsand the drive spindles
The drive gpindles (seefigures 22 and 23) shall engage the reelsin the area defined by

log = 41,75 mm+ 0,15 mm

Ftridge.

lgg = 0,6 mm+ 0,1 mm

lgg =0,3mm+ 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 © ISO/IEC 2001 — All rights reserved
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When th

[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

dz=16.0mm

ISO/IEC 18836:2001(E)

-0,1 mm

+0,0 mm
dg = 45,1 mm
-0,5mm

+0,0 mm
dg = 45,1 mm

-0,2mm

all be a chamfer of the reel driving hole defined by

l105 = 2,4 mm £ 0,1 mm

ag=15°+1°

all be a chamfer at the bottom of the reel on the outside edge defined by

[106 = 0,2 mm max.

ag=45°+1°

tion and width of the slotsto receive the reel drive spindle shall be defined by

l107 = 24 mm = 0,2 mm
ajg=60°+1°
h in the reel driving hole shall have aradius
rs = 0,2 mm max.
th [ 10g Of the reel driving holewithin diameter d3 shall be
[108 = 9,4 mm min.
+ 0,08'mm

d3 = 6,50 mm
50,00 mm

e tape is loaded\in the drive, the position of the tape centre relative to Plane Z shall be
[109 = Z,054mm £ 0,10 mm

e tape is loaded in the drive, the position of the reel relative to Plane Z shall be

1 faWal 0.0
IllO—U,UIIIIIILU,LIIIIII

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
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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 in figure 12) and the light window in the cartridge lid.
The centre of the light path hole shall be defined by Ig, and
l115=8,35mm+ 0,10 mm

The diame]er of the light path hole shall be

+0,3mm

djo=6,5mm
-0,0mm

The light ppth hole shall have a chamfer defined by

l116 = 0,5 mm max.

afp=45°+1°

The positign and size of the square window on each side of the light path hole shall be
I117 = 6,05 mm £ 0,10 mm

118 =2,5mm+ 0,4 mm

The hole shall be deep enough to allow penetration of alight emitter a distance of
l119 = 12,5 mm min.

The angle ¢f the light path shall be

ajs = 5,50° + 0,25°

The positign and size of the cartridge lid window shall be

l1p0 =3,8 mm+ 0,1 mm

l1p1 =2,5mm+ 0,4 mm
l1$2 = 6,05 mm £ 0,10 mm

8.18 Pqsition of thetapein thelcase (figure21)
The tape shall run between two guidesurfaces in a plane parallel to Plane X and |123 fromiit.
l1p3 = 13,15 mm = 0,20mm

The guide purfaces shall_have a radius of rg and shall be tangential, as shown in figure 21, to lines tangentia to the feel hubs
that extend|to points outside the case.

re|= 3,0mm £ 0,1 mm
These pointsshall 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 © ISO/IEC 2001 — All rights reserved
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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
l132 = 0,3 mm min.

8.20 Tapp access m\/i'ry (figl re 10)

When the cartridge is inserted into the drive, tape guides in the drive pull the tape into the drive tape path. Thetwelradii r; are
centred pn Datum holes A and B. The shape and dimensions of the access cavity for these tape guides shall\bedefined by lg3

and lg4, pnd the following

r,=23mm=0,1 mm

The twd radii rg are centred on the centres of the reel access holes.
rg = 24,15 mm+ 0,10 mm

l133 = 3,85 mm+ 0,10 mm

8.21 |Tape access cavity clearance requirements (figure 24)
The casg design shall provide clearance for drive tape threading mechanismsand shall be defined by
[134 = 1,2 mm max.

+ 0,20 mm

l135 = 1,15 mm
- 0,00 mm

+0,0mm
|136 =14,0mm

-0,2mm
l137 = 66,8 mm min.
[13g = 10,0 mm min.

l139 = 14,8 mm £ 0,1 mm

aig = 49° max.

© ISO/IEC 2001 — All rights reserved
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96-0209-B

Figure 1l - Tape cartridge assembly top view, lid opened
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Recognition hole 3

Recognition hole 4

Left side Datum hole D
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Datum hole B

Recognition hole 2

Rear side

Recognition hole 1

Recognition hole 5
Write-inhibit hole

Datum hole C

Front side N /‘ / K

Datum hole A

Right side

96-0210-A Top side

Figure 2 - Tape cartridge assembly bottom view, lid closed
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Figure4 - Front side, lid closed
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Figure 10 - Bottom side, lid removed
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Figure 11 - Details of datum and recognition holes
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Figure 12 - Cress-sections of light path holes, recognition holes and write-inhibit hole
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a) Details of the side of the lid

)

b) Intefrnal lid structure

¢) Lid configuration
when rotating

96-0218-A

d) Lid configuration
when the lid is open
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Figure 14 - Lid release insertion channel
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Figure 15 - Lid release requirement
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Figure 16 - Reel lock and release
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96-0222-A

Figure 17 - Direction of force needed to unlock thereel lock
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Figure 18.:=Direction of force needed to unlock thelid lock
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Figure 19 - Direction of force needed to open thelid
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Figure 20 - Light path and light window
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Figure 21 - Internal tape path and light path
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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
[Ceader Cleaning Tape Ceader | Magnetic Tape | [railer

D D D S

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

Figure 25 — Tape configuratien

The base njaterial of the recordable area of the tape shall be polyethylenenaphthal ate (or equivalent) coated on one side with a
strong yet flexible ferromagnetic layer of evaporated metal material (orequivalent). The back surface may be coated.

The base material of the cleaning tape shall be polyethylene terephthalate (or equivalent) coated on one side with alabrasive
particulate]ayer (see 9.15). The back surface may be coated.

There shall be a leader tape between the take-up hub and-cleaning tape. There shall be a trailer tape between PEOT| and the
supply huly The leader and trailer tapes shall consist of ‘atranslucent length of the same base material (or equivalent) without
the ferromagnetic coating or the back coating.

The leader[and trailer 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 ap acrylic
(or equivalpnt) adhesive material

9.2  Tapelength

9.21 Lgngth of the magneticdape

The length|of tape between PBOI" and PEOT shall be in the range 225,0 m to 226,5 m.

9.22 Langth of leadex and trailer tapes

The length| of the leaderl and trailer tapes shall be in the range 70 mm to 90 mm. There shall be a leader tape betieen the
cleaning tgpe and the.magnetic tape with a length in the range of 17 mm to 37 mm. The joints between the leader and trailer
tapes and the magnetic tape or cleaning tape shall be perpendicular to the Tape Reference Edge within 1°.

9.2.3 Ladngth 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.
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The width of the leader tape, trailer tape and splice tape shall be 8,00 mm + 0,02 mm.

Procedure

1)
2)

3)

Cover a section of the tape with a glass microscope slide.

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.

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

The wid

\Width and position of the splicing tape

bottom ¢dge of the splicing tape shall be no more than 0,60 mm from the bottom edges of the other tapes and the
the spliding tape shall be no more than 0,60 mm from their top edges. Neither edge of the splicing tape'shall extend
edges off the leader, trailer and magnetic tapes.

9.33
The edde weave is the mean deviation of the Tape Reference Edge from the mean edgepesition that is calcul

sample|
1. Pro
2.
3. Us
0,24
4. Us
Det
6. Req
100
7. The

Edge weave

length of 50 mm. The edge weave shall not exceed 6 pm.
Cedure

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

b mm intervals along 250 mm of the Tape Reference Edge of the'sample.

ng measurements 1 through 201, calculate the mean Tape Reference Edge position for that 50 mm interval

regession analysis (see figure 27).

1.

edge weave is the average val ue of the 8Q0,maximum deviations found over the 800 measurement sets.

th of the splicing tape and its position across the width of the leader, trailer and magnetic tapes shall be slich that the

top edge of
beyond the

bted over a

ng a calibrated edge position sensor (see figure 26), with an accuragy.of 0,5 um or better, take 1001 measfirements at

Ising linear

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

eat steps 3 and 4 for the next set of measurements2 to 202, and successively for al sets from 3 to 203 up to 800 to
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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 edge weave

Tape Reference Edge

~—|

Y /\\//'\\//\\//\\//' —
Maximum _ K

leviation

Calculated
~——— edge
position

50 mm

98-0102-A

Figure 27 - Edge weave

94 Dilscontinuities
There shalllbeno discontinuities in the tape between PBOT and PEOT. such as those produced by tape splicing or perfprations.

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.
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Thickness of the splice tape

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

9.6
The radi

Longitudinal curvature
us 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. Th
This de\

9.7

The dep
Procedy
1. Cut

2. Cor
the

3. Lay

4. Attach a0,3 g weight to each end of the tape.

5 Me

9.8
The forg
Procedd
1. Tak
125
2. Us
the
3. Fol
test
sep

deviation shall not be greater than 3,8 mm.
iation corresponds to the minimum radius of curvature of 33 mif measured over an arc of acircle.
Cupping

priure of the tape from a plane established by the edges of the tape shall not exceed 0,9 mm.

re

a 150 mm * 10 mm length of tape.

dition it for aminimum of 3 h min. in the test environment by hanging it so that(the coated surface is freely
fest environment.

the tape across two cylindrical guidesthat are placed horizontally with the gentres 35 mm apart.

hsure the distance between the plane established by the edges of the tape and the maximum deviation from t
Coating adhesion

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

re

e atest piece of the tape approximately 380 mm long and scribe a line through the coating across the width
mm from one end.

plate, as shown in figure 28.

| the test piece over 180° adjacent to and parallel with the scribed line. Attach the metal plate and the fred
piece to the jaws of a universal testing machine such that when the jaws are separated the tape is peeled.
bration rate to 254 mm/minute!

has
0,1

If the bg

4. NOI the force at which any,part of the coating first separates from the base material. If this is less than 0,10

N, an aternative type of double-sided pressure tape shall be used.
ck surface of\the tape is coated, repeat the procedure for the back coating.

Recording surface Scribed line

exposed to

ne plane.

of the tape

ng a double-sided pressure sensitive tape, attach the test piece to a smooth metal plate, with the coated sufface facing

b end of the
Set the jaw

N, the tape

failed the test. If the\est piece peels away from the double-sided pressure sensitive tape before the folce exceeds

A

N\ !
/S Ve

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,

Store for afurther 24 hin the testing environment.

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

9.10 Te¢nslestrength

M easuremgnts shall be made in accordance with 1SO 527-3. The length of the test piece shall be 200 mni~The leng
leader tapd test piece shall be 50 mm. The length of the trailer tape test piece shall be 50 mm. The rate of elongatig
tensile test$ shall be 100 mm/minute.

9.10.1 Brfeaking strength

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

The breakipg strength shall be 8 N min.

9.10.2 Yigd strength
Theyield grength is the force necessary to produce a5 % elongation of the tape.

Theyield grength shall be 4 N min.

elongation, stated in per cent of the original tape length;-shall be less than 0,04 %.
Procedur¢
1. Measyretheinitia length of atest piece of 1,0 m withra maximum applied force of 0,20 N.

2. Applylan additional force per total cross-sectional‘area of 20,5 N/mm? for a period of 10 minutes.
3. Remoye the additional force and measure the length after ten minutes.

9.12 Elgectrical resistance of the reearding surface

The electrifal resistance of any square areaof the recording surface shall be 103 Q max.

Procedur¢
1. Condifion atest piece of tgpein the test environment for 24 h.

2. Positign the test pieceover two 24-carat gold-plated, semicircular electrodes having a radius r = 10 mm and a fir]

th of the
n for all

preaking

ish of at

least N4, so that the-recording 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 for¢e necessary to produce a tension of 5 N/mm? to each end of the test piece.

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

etermine

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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9.13

Y

oy <

93-0050-B

Figure 29 - M easurement of electrical resistance

Tapewinding

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

9.14 [Light transmittance of tape
The light transmittance of the magnetic tape and cleaning tape shall be 5 % max.

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

Them

9.15

Tape ab)
magneti
of thew

10
The mag

When p
calibratq

Thefoll
The pos

10.1

Thefoll
tape cor
head/tag
tape ten

od for measuring light transmittance is given in annex A.

Abrasivity

asivity isthe property of atape to wear the tape transport.*Abrasivity shall be measured according to annex|
C tape, the length of the wear pattern on the wear bar;shall be undetectable (see B.3). For the cleaning taps
par pattern on the wear bar shall be 8 um = 1 um.

Magnetic recording characteristies
netic recording characteristics shall be-defined by the testing requirements given below.

erforming these tests, the outputyor -resultant signal shall be measured on a read-while-write pass for
d to the Master Standard Refererice Tape and the tape under test, on the same equipment.

bwing conditions shall apply.to the testing of all magnetic recording characteristics, unless otherwise stated.
tive azimuth tracks shall be used.

Test conditions

bwing conditionsshall apply to al tests of magnetic recording performance in clause 10, unless otherwise st
dition: a.c. erased to 2 % or less of the Average Signal Amplitude recorded at 3 704 ftpmm

e speed: 14,627 5 m/s+ 0,043 9 m/s

i ON: 0,10 N + 0,02 N measured at the input to the scanner

B. For the
. the length

both a tape

pted.

track width: 9,91 um £ 1,00 um
write gap length: 0,27 pm + 0,02 um
read gap length: 0,16 pm = 0,02 pm
gap azimuth: 20,009° + 0,200°
recording current: Test Recording Current
recording waveform: square wave

10.2

Typical Field

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

© ISO/IEC 2001 — All rights reserved
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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 d
density of

Traceabilit,
Secondary

105 S
The Signal

Fthe Average Signal Amplitude a the physical recording density of 3 704 ftpmm to tha & the physical r
| 447 ftpmm shall be between 80 % and 120 % of the sameratio for the Master Standard Reference Tape.

 to the resolution for the Master Standard Reference Tape is provided by the calibration factors supplied w
Standard Reference Tape.

pnal-to-Noise Ratio
to-Noise Ratio is the average rms read signal amplitude divided by the average integrated rms noise amplit

expressed in decibels.

Average rms read signd amplitude

SNR =20 log B

Requirem
The SNR f
Tape (SNR
Traceabilit
The Signal

Procedurg

Average integrated rms noise amplitude

Nt
pr the tape under test (SNR {gpe) shall be better than -2 dB relative to the SNR for the Master Standard R
MSRT)-

y to the SNR \,gr is provided by the calibration factor-supplied with each Secondary Standard Referen
to-Noise Ratio shall be measured using a spectrum @anal yser with a resolution bandwidth of 3 kHz.

1. ac EI’ISE the tape to be tested.

2. Recor

3. Measu
read h
averag

Measure th
above. Eac

4. Measu
runnin|

the tape at 3 704 ftpmm. The associated recording frequency is denoted f7.

bad contact with the tape. Take the measurements for 1 ms. Each sweep yields one measured value. Com
e of 8 measured values. Thisis Spe

e total rms noise levél-at frequency f,, where f, is 2 MHz smaller than f;. Again take measurements for
h sweep yields oneimeasured value. Compute the average of 100 measured values. Thisis Ny,

re the rms reafl«channel noise level at frequency f, for 1 ms asin step 3, without a tape loaded but with th
p. Each sweep yields one measured value. Compute the average of 8 measured values. Thisis Namp-

5. Comthe the Signal-to-Noise Ratio for this pass, 20 log

— s,

bcording

ith each

ude, and

eference

ce Tape.

re the rms signal amplitude by gating the sweep of the spectrum analyser. Begin the measurements 1 ms after initial

pute the

1 msas

P motors

tape

where

N

tape —

amp

N

tape

N2 - N?

total amp *

shall be lessthan 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 pulseisaloss of read signal amplitude. A missing pulse exists when the base-to-peak read signal iS40 %, or less, of
half the Average Signal Amplitude for the recording density of 3 704 ftpmm on the same tape.

10.7.2 |Missing pulse zone

A missing pulse zone shall commence with a missing pulse and ends when a length of 1 mm of track has been megsured. If a
missing |pulse zone continues for a distance exceeding 1 mm, a further missing pulse zone shallresult.

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

The missing pulse zone rate shall be less than 1 in 5 x 106 flux transitions and appli€s o both positive and negative azimuth
tracks.

10.7.3 |Overwrite

Overwrire isthe ratio of the Average Signal Amplitude of the residual of ajow density recording after overwriting|at a higher
density 1o the Average Signal Amplitude of the original low density recerding.

Traceab|lity to the overwrite ratio for the Master Standard Reference Tape is provided by the calibration factors supplied with
each Segondary Standard Reference Tape.

Procedyre
1. ac.|erasethetape.
2. Redord at the physical density of 926 ftpmm and measure the Average Signal Amplitude.

3. Ovarwrite at the physical recording density of:3 704 ftpmm and measure the Average Signal Amplitude of the residual 926
ftpmm signal.

4. Reyeat for the Secondary Standard Reference Tape.

Requir ¢ment

Residual Average Signal Amplitude at 926 ftpmm after overwriting

Theratio =
Average-Signal Amplitude of the original recording at 926 ftpmm

shall befess than 120%of the sameratio for the Master Standard Reference Tape.
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Section 4 - Requirementsfor an Interchanged Tape

11 Track Format

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
follows, s¢f

— Pad
— Search
— Pad

— Servo
— Pad (e
— Search
— Physig
— Search
— Pad

— Servo
— Pad (e
— Search
— Datac
— Physig
— Search
— Pad

— Servo
— Pad (e
— Search
— Pad

b figure 30.

fields

yone (even tracks only)
ven tracks only)

fields

Al block rows

fields

yone (even tracks only)
ven tracks only)

fields

ock synchronisation

Al block rows

fields

yone (even tracks only)
Ven tracks only)
fields

40

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

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

%

\ .
\ W\ Track 2
: ! NTrack 1

\ .

<4+— Tape'Movement
98-0111-A

Figure 30~ Track format

11.2 |Physical block format

11.2.1 |Logical Transfer Segment (LTS)

The LTP shall comprise an LTS header\followed by Logical Block data. A 4-byte Logical Block CRC, whi
generatad according to annex C, follows)each Logical Block withinthe LTS. Logical Blocks may spanan LTS or &
consist ¢f multiple Logical Blocks.

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

ch shall be
N LTS may

© ISO/IEC 2001 — All rights reserved
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Byte 7 6 5 4 3 2 1 O
0 00|00 LTS Type
1to3 Block Size
4 Set to (00)
5 Set to (00)
6and 7 Block Count
8to11 SMID
12to 15 FID
16t0 19 LID
20to 27 Set to (00)
28to31 Header CRC

Figure31- LTS header
LTS Typet This4-bit field shall specify the LTS type.

(0) Data

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

(D) Set Mark

(F) EOD

All other vilues shall be ignored for interchange.
Block Sizel— This 3-byte field shall specify the Logical Block'size.
Block Coupt — This 2-byte field shall specify the number of Logical Blocksinthe LTS.

SMID — This 4-byte field shall specify the numberof Set Marks between the LBOP and the current Logical Block [Position
including the current LTS,

FID — Thig 4-byte field shall specify the-number of File Marks between the LBOP and the current Logical Block [Position
including the current LTS.

LID —Thig 4-byte field shall specify the number of Logical Blocks between the LBOP and the current Logical Block|Position
including the current LTS.

Header CRC - This 4-byte figld shall specify the Header CRC that shall be generated over the LTS header accqrding to
annex C.
11.2.2 Cagmpression Unit

The LTS dhal besprocessed into a Compression Unit. The Compression Unit shall be proceeded by an 8-byte Compression
Unit Headgr (CUH) as shown in figure 32. The fields of the CUH shall be defined as follows.

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
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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 —

continugd into the next physical block this bit shall be set to ZERO.
ssed Count — If thisis the first CUH for the Compression Unit, this 3-byte field shall specify the tatasnumber of bytes

Compre
inthe G
bytes of

Compre

Original
11.2.3

The Coinpression Units are packed into 33 448 byte physical blocks as shown in figure 33. There shall be 11 phy

typesas
Each 33

24 byteq
12 byteq

33400 hytes of data

4 bytes
8 bytes

C Lo kit bhall L ettt Nt ) " Lot Al atlos +a L : Lol £ il rad
Mo Uit oA VT oGl tU UTNL. 1T NS CUTTIPNCoorUTNT UTINL THUS VIt Ui piTy o LAl DTUCNRL. T UG CUTTIVTCOg

pmpression Unit. |If thisis not the first CUH for the Compression Unit, this 3-byte field shall Specify the
the Compression Unit that are in the current physical block.

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

(00) Data

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

(OD) Set Mark

(OF) EOD

Size — This 3-byte field shall specify the number of bytesin the Compression Unit before compression.

Physical block

shown in figure 34. The contents of the data area for eachrof the physical block types are described in 11.2.
448 byte physical block shall include the followingdnformation.

of physical header data

of logical header data

bf checksum
CRC data

yon Unit is

number of

sical block
8.3
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Byte 7 6 5 4 3 2
0to23 Physical Block Header
24t0 35 Logical Header
36t043 Compression Unit Header
44ton Compression Unit
n+lton+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 Begirning of Partition
(0A) |Long FileMark
(0OB) | Short File Mark
(0C)ALogical Beginning of Partition
(0DY | Set Mark
(OE) |Gap
(OF) |End Of Data
(20) | Shutdown
Figure 34 - Physical Block types

44
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Physical Block header

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

11.2.3.]]

The PIO
block w
numbers
number

11.2.3.]

The BIL
be set tg

For blod
shall hal
types.

For blod
For blod
For blod

For blod

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 Checksum

Figure 35 - Physical Block*header

1 Physical Identifier (PI1D)

shall be a 4-byte counter of physical blocks on:tape and shall specify the absolute position on tape. Ea
itten, regardless of type, shall have the next sequential PID number. The blank areas between partitions sha
assigned, even though they are never written..The first physical block of the Tape History Log shall be as
Set to (00000000). The PID of the first partition on tape shall be assigned a PID number set to (000017DE).

2 Block Identifier (BID)

shall be a 4-byte counter indicating the sequence of logical blocks as they are received from the host. Th
(00000000) at the beginning of each partition. The BID shall have the following values depending on the b

k types Data, Long File Mark;, Short File Mark, Set Mark and End of Data, the first physical block within t
Ve a BID set to (00000001). The BID shall be incremented by 1 for each subsequent physical block of

k type ECC3, the'BID shall be set to the current ABID (see 11.2.3.3.2 and 11.3.1).

k type Erase,'the BID shall be set to the current ABID.

k types Logical Beginning of Partition and Physical Beginning of Partition (0C), the BID shall be set to (00
ktype Gap, the BID shall be set to the current ABID if the Gap blocks are written between data blocks.

ch physical
| have PID
signed PID

b BID shall
ock type.

he partition
hese block

HO00O0).

For block type Shutdown, the BID shall be set to (FFFFFFFF).

11.231
Rwtstat

.3 Rwtstat
isa4-hit 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 Type is a 1-byte field that shall specify the physical block type of the block associated with this header. The'list jof block
types and jaluesis shown in figure 34.

11.2.3.1.7 |ECC3 Group Size
The ECC3|Group Size shall specify the number of physical blocksin the ECC3 group exclusive of-the ECC3 blocks.
11.2.3.1.8 ECC31ID

The ECC3|ID is a 1-byte field that shall specify the physical blocks included in an ECC3-graup. All physical block within an
ECC3 groyp shall 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 |ECC3 Index

The ECC3|index is a 1-byte field that shall be assigned to all physical bloeks within an ECC3 group including the ECC3
checkbyte plocks. Thefirst block in the group shall have an ECC3 Index set.to(00).

11.2.3.1.10 Physical header checksum

The 4-bytd physical header checksum shall be a running sum oventhe 20 bytes of the physical header, starting at the|value 0.
The bytes $hall be placed into 4-byte words and arithmetically sumimed as words with overflow ignored.

11.2.3.2 Lpgical header
A 12-byte Logical Header shall follow the Physical header.)The Logical Header shall consist of 12 bytes as shown in fiigure 36.

Byte 6 5 4 3 2 1 O
0 CUID
1t03 SMID
4t07 FID
8to1l LID

Figure 36 - Logical Header

11.2.3.2.1 |Compression Unit Identifier (CUID)

The CUID|shall. be a 1-byte counter that shall specify the compression unit of the first full or partial compression unit in the
physical blpck) 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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4 Logical Block Identifier (L1D)

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)

Compre|
Logical

11.2.3.3

Two EQ
check b
areaCR

11.2.3.3
The con
11.2.3.3

The datd
bytes of

5sion Unit Headers and Compression Units shall fill the data area for a data type block. A CUH shall
Header even if the Compression Unit does not start in the physical block.

2 ECC3block (04)

Ites shall be generated over the Logical Header, data area, and data area checksum as descritied in annex
C shall not be included in the ECC3 generation.

3 Eraseblock (05)
ents of an Erase block are not specified by this International Standard and shall belignored for interchange.
4 Physical Beginning of Partition block (09) and L ogical Beginning of Partition block (0C)

harea for a PBOP and LBOP block shall begin with a CUH and a LTSteader. The LTS header shall be foll
tape format data as shown in figure 37.

follow the

C3 blocks shall be generated for each ECC3 group. The ECC3 group may contain up to 62 physical blgcks. ECC3

D. The data

bwed by 40
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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

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

jtion. In PBOP blocks this bit shall be set to ZERO.

value (1) shall specify ALDC compression with a history buffer size of 1 024 bytes.
Tape Formgt — This 4-bit field shall be set to (1) for.the MammothTape-2 format.
Tapetype 1 For adata tape for information interchange, this byte shall be set to (00)

ECCS Blo
partition.

Tape D —

ECC row

bytes. For

ECC colu
check byt

his 8-byte field may be'used to provide an identifier for the tape. It shall be ignored for interchange.

this | nternationalhStandard, this byte shall be set to 160.

n — This 4-bytefield shall specify the number of bytesin each column of the information matrix including
For thisnternational Standard, this byte shall be set to 242.

be set to

DP blocks, this bit shall be set to ONE if no rewrites are alowed in this partition and ZERO if rewrites ard allowed

— This 4-bit field shall specify the compression, algorithm used in the partition. A value (0) shall specify [DRC. A

Cks — This 1-byte field shall ;specCify the number of ECC3 blocks associated with each ECC3 group w|thin the

This 4-byte field shell specify the number of bytes in each row of the information matrix including the EGC check

the ECC

Row ECC cheekbytes — This 4-byte field shall specify the number of check bytes in each row of the information matrix. For
this Interngtiohal” Standard, this byte shall be set to 12.

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.
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Structur
24.

PSUM A

Partitiol
each tim

Tota P4

Current
for the T

Partitior
the unit

PBOP R
PEOT R
The rem
11.2.3.3
The dat

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 strdcture

e |ength — This 4-byte field shall specify the number of bytesito'follow in the data structure. This field sh

- Thisfield shall be set to 106 to specify that the partition size unit of measure is in megabytes.

SID — This 4-byte field shall be set to (00000000)¢he first time a tape is partitioned. It shall be increme
e the tape is formatted with partitions.

rtitions — This 1-byte field shall specify the.rumber of partitions on the tape starting with 1.

HL shall be (FF).

size—This 1-byte field shall gpecify the length of the useable data area in the partition. The PSUM field 5
pf measure.

ID - This 4-byte field shall/specify the PID number of the first PBOP block of the partition.

| D — This 4-byte fiéld, shall specify the PID number of the last PID that can be written in the partition.
aining data area'shall be written with (00).

5 Long FileMark (0A), Set Mark (0D) and EOD (OF)

foIIowecIi by 24'bytes of append data as shown in figure 39.

ol be set to

hted by one

Partition — This 1-byte field shall specify the partition number that the PBOP or LBOP identifies. The partition number

hall specify

h areatfar a Long file mark, Set mark and EOD shall begin with a CUH and a LTS header. The LTS heagler shall be
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Byte 7 6 5 4 3 2 1 O
O0to3 (00000002)
4to7 Structure length

8to1l Before PID
12t0 15 Before BID
161019 After PID
20to 23 After BID
241027 ECC3ID
281030 (000000)
31 CUID
32t0 35 CRC

Figure 39 — Append data

Structure length — This 4-byte field shall specify the number of bytes to follow,indhe data structure. This field shall pe set to
28.

Before PIQ — This 4-byte field shall specify the PID of the next block to hewritten if the mark were to be overwritten.
Before BID) — This 4-byte field shall specify the BID of the next block to be written if the mark were to be overwritten.

After PID | This 4-byte field shall specify the PID of the next block to be written if the mark were to be appended. For an
EOD blocH thisfield shall be set to (00000000).

After BID |- This 4-byte field shall specify the PID of the.next block to be written if the mark were to be appended.| For an
EOD blocH thisfield shall be set to (00000000).

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

CUID - This 1-byte field shall specify the CUID of the next compression unit to be written.

CRC - This 4-byte CRC shall be calculatedover the 32 bytes of the append data according to annex C.
11.2.3.3.6 |Short FileMark (0B), Gap-(OE), and Shutdown(10)

The conterft of the data area in atShort File Mark, Gap and Shutdown block type is not defined by this International Btandard
and shall be ignored for interchange.
11.2.3.4 Diata area checksum

The 4-byte|data area ehecksum shall be a running sum starting at 0 of the 12 bytes of the logical header and the 33 400 bytes of
the data arga. The bytes shall be placed into 4-byte words and summed as words with overflow ignored.

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.

Row

Column 0 1 2 3 to 146 147 148 to 159

00 Physical
to Header

23
24 Logical

11.25

Data frg
data strq
row ID,
before w
11.25.1

The 20-

11.2.5.2

Bits 7 td
counter

o Header Horizontal ECJQ

35 Q
36 Data Area (19
to .

213 ‘b(b%
214 NS
to Checksum N
217
218
to CRC
225

226 Vertical ECC, ()"
to
241 ve)

Figure 40 - Infor mationymatrix

Recorded patterns

m the 38 720-byte information matrix shall be recorded sequentially on the tape by rows beginning with
bam for each row shall be comprised of a 20-Chanpét*bit symbol synchronisation field followed by a 30-
followed by the 1 600 Channel bits from each rew. The entire data stream shall be pre-coded according
riting to the tape.

Symbol synchronisation field
Channel bit symbol synchronisation field shall be (A1FO0B).

Row ID

that increments by 1 for eachArack written. This byte shall be repeated twice for a total of 3 copies. Ther

be encogled into Channel bits using’8 to 10 conversion according to annex H.

11.25.3
The byt
using 8
11.3
1131

Row bytes
bs from each rew shall be randomised according to annex J. The 160 bytes of data shall be encoded into
0 10 conversion according to annex H.
Sear ch-field format
Seaf.ch field data

Thefor

row 0. The
Channel bit
to annex G

3 of the 1-byte row ID shall-bethe lower 5 bits of the row number. Bits 2 to O shall be the upper 3 bits of &4 modulo14

bw |D shall

hannel bits

at-of the 32-byte search field data shall be as shown in figure 41
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The fields f the search field data shall be defined as follows.
Partition - This 1-byte field shall specify the partition number of the current’partition.

SMID - Th
a Set Mark

FID - This@-byte field shall specify the File Mark number of the next File Mark to be written. Search fields on both tr

Long File |
of the sear
Mark Bloc

LID - This
PID - This

ABID - Th
written.

DBID - TH
written, ing

Byte | 7 6 5 4 3 2 1 0
0 Partition
1to3 SMID
4to07 FID
8to11 LID
12to 15 PID
161019 ABID
20to 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

is 3-byte field shall specify the Set Mark number of the next’Set Mark to be written. Search fields on both
track pair shall have a SMID that is equal to the SMID\in‘the header block of the Set Mark Block.

Mark track pair shall have a FID that is equal te-the FID in the header block of the Long File Mark Block.
h field on the track following a Short File Mark shall be equal to the FID in the block header of the last §
on the previous track.

4-byte field shall specify the largest Legical Block number written before the track containing this search fi
1-byte field shall specify the PID:-number of the last physical block on the previously written track.
s4-byte field shall specify the Smallest BID written of the most recent ECC3 group with any blocks attemp

is 4-byte field shall-specify the largest BID of the earliest ECC3 group that has had all of its blocks suc
luding ECC3 blacks:

racks of

hcks of a
The FID
hort File

pld.

ted to be

Cessfully

EOD - Thig bit shall beset.to ONE when the search field is located in one of the EOD tracks. In all other cases this bit shall be
set to ZERD.
BOP - Thig bit shall*be set to ONE when the search field is located in one of the LBOP or PBOP tracks. In all other dases this
bit shall bejset'te.ZERO.

it 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 beincremented 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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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.

11.33

Sear ch 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.

11331
The 50;
precedir
11.3.3.2
The 20-

11.3.3.3
Bits 7 td

Synchronisation field

Symbol synchronisation field
Channel bit symbol synchronisation field shall be (A1FOB).

Search field ID

search f

elds on track 3 that precede a servo zone and 01101 for al other search fields. Bits 2't0-0 shall be set to 11

g Pad patternis(...3333). Pattern (3FFADF92D93FF) shall be used if the preceding Pad patternis(...CECC).

3 of the 1-byte search field ID shall be set to 01111 for search fields on track 1 that precede a servo zong, 10000 for

|. This byte

shall berepeated twice. The search field ID shall be encoded into Channel bits using 8 to 10 conversion according t¢ annex H

11.3.3.
The 42

114

There 4]
area Wri

11.5
The layq

are writen in sets of four tracks. Track 1 differs from track 3;ththat track 1 hasa 6T pattern (956,5 ftpmm) precedi

in the S
and trac

Sear ch field data
ytes of search field data shall be encoded into Channel bits using 8 to 10 canversion according to annex H.

Servo area

all be three servo areas located on track 2 and track 4. Each servo.area shall be preceded and followed by
ten at 2 869,5 ftpmm (2T). The servo areas shall be written at 57,39 ftpmm (Tone).

Track layout
ut of the track elements defined in the previous clauses shall be as shown in figure 42, figure 43, and figure

parch Field areain three locations. The 6T track 1D alows track 1 to be recognised if the tape is developd
4 shall have the same elements.

R servo pad

44, Tracks
hg the PAD
d. Track 2
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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 PLL 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
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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
DataPLL 80 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
Pad 1300 27
Servo Zone 1200 jfone
Pad 1300 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
DataPLL 80 2T
Data Row 121 to Row 241 199650 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
Figure43 - Track 2 and track 4 layouts
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12 M
The metho!

— AON
— A ZER

121 PH

The nomin|
nominal bi

1211 Ld

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 Data
Search Field 520 Data
Pad 2620 2T
Search Field 520 Data
Search Field 520 Data
Search Field 520 Data
DataPLL 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

ethod of recording
] of recording shall be asfallows.

ysical Recording Density

cell lepgthis 0,174 pm.
ng-T erm Average Bit Cell Length

Figure 44 - Track 3 layout

E shall be represented by a flux transition at the centre of a bit cell.
O shall be represented by no flux transitions in the bit cell.

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

resulting

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.

1212 Sh

ort 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 %.

56

© ISO/IEC 2001 — All rights reserved


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

ISO/IEC 18836:2001(E)

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

131 t;maa
The helilcal track pattern is formed by the relationship between the direction of tape motion and the axis of rotétien|of a pair of
heads, dne of which has a positive azimuth angle and the other a negative azimuth angle. The direction ofrecord|ng is away
from the Tape 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
~
Positive azimuth Negative azimuth

99-0021-A

A Track angle
B Track width
C Track pitch
E Track length
F Guard band

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 Tr

ack angle

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

136 Tr
Thelength

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

13.7 Guard band
There shall be a guard band of width 905 um + 10 um extending from the start of the recorded tracks to the Tape Reference

Edge.

13.8 Azimuth angles

The positiVie azimuth angle shall be 20,009° + 0,200°. The negative azimuth angle shall be 9,991° + 0,200°.
13.9 Track linearity

The edge ¢f each recorded track shall be contained between two paralel lines 6 um apart. The parallel lines shall
nominal track angle with respect to the tape reference edge.

14  Layout of atape
141 General

The layo

sequentiall
clauses. W|
PBOP, LB

De at the

of the tape is shown in figure 46. A tape shall consist of 1 to 255 partitions,~The partitions shall be nmbered

Fiting the entire tape with Erase Blocks shall erase a tape. When a tape is.formatted, each partition shall g

DP and EOD.
PBOT PEOT
v v
Leader magnetic tape(recording surface) Leader
/THL  Partition 0 Partition 1 Partitionn

’

ANNRNIIIIHHNIDIMNMNSIDININIINNN

- N
-
-,
-
-,
-
-

N
N
N
N

el Host data,
.-~ _ LBOP file marks,

.
\\
AY
7 \\\
set marks AN
l/ EOD
7z N
Il 1 \
A 4

BEen LEOP
PBOP E PEOP—
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.
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 with partition 0 being the first partition on the tape. The elements of thetape format are defined in the fpllowing

ontain a
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14.3

ISO/IEC 18836

Physical Beginning of Partition

:2001(E)

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

L ogical 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

Data area

1451

The dataq area shall be recorded immediately following the LBOP. The data area shall consist of Data blocks, Shutd
blocks. When writing stops, a minimum of two Gap blocks followed by two Shutdown blocks shall) be written ending
even numbered track. When writing commences again, the two Shutdown blocks shall be @verwrittep with Gap
File Marks and Set Marks shall be recorded at the request of the Host. Data blocks or Short ile Mark blocks may be
pinal block

and Gayg
with an
blocks.

rewrittel
headers
block is|
145.2

A Short

1453
A Long

eneral

h if they contain errors. The block headers of the rewritten physical blocks shall be identical to the ori
with the exception of the PID that specifies the location on tape. The DBID field shall determine whethel
rewritten further down the tape. Blocks may be rewritten multiple times.

Short File Mark
File Mark shall consist of 1 Short File Mark Block.

Long FileMark

pwn blocks

a physica

File Mark shall consist of a minimum of 2 tracks of Gap Blocks/fallowed by 2 tracks of Long File Mark Blocks

followed by 2 more tracks of Gap Blocks. The first track of Long File Marl’Blocks shall begin on track 1. All Long File Mark

Blocks 4

1454

A SetM
tracks o
All Datd

14.6
The EO
EOD Bl
14.7

The PE(
next pari
the PEQ
the cont

hall have the same BID. All Data Blocks shall be verified by RBC and rewritten before writing the Long Fi
Set Mark

Gap Blocks. The first track of Set Mark Blocks shallthegin on track 1. All Set Mark Blocks shall have the
Blocks shall be verified by RBC and rewritten befare writing the Set Mark.

End of Data

Ocks. The data area may be appended o by writing over the EOD.

Physical End of Partition (PEOP)

DP is not recorded on the tape/(It)is the end point of the partition and prevents datain one partition from ovef
ition. The PEOP PID shall he'recorded in the LBOP Block. All writing of host data shall cease when the P
P PID. An additional 32 tracks shall be written following the PEOP PID. This International Standard does|
bnt of these tracks and they shall be ignored for interchange.

© ISO/IE
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e Mark.

ark shall consist of aminimum of 2 tracks of Gap Blocksfollowed by 2 tracks of Set Mark Blocks followed by 2 more

same BID.

D shall be written immediately after the.dataarea. It shall consist of 2 tracks of Gap Blocks followed by 880 tracks of

writing the
D matches
not specify
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Annex A
(normative)

Measurement of Light Transmittance of Tape and Leaders

A.1 Introduction

The follow]

measuring

For the pu
reading ob

present. TH

A2 D

The equiprn

— therag
— therag
— theme
— theoplical path;

— them
A21 R

An infrareq

wavelength

half-power

A.22 RIdiation receiver

A flat silic

A23 M

The measu
of the activ

The surfac
The test pi¢
A24 O

ng description outlines the general principle of the measuring equipment and measuring method to be appli
[he light transmittance of tape.

pose of this International Standard "light transmittance" is defined by convention as the relationship bet
ained from the measuring equipment with the test piece inserted and the reading obtained when no test
e transmittance value is expressed as the percentage ratio of the two readings.

bscr iption of the measuring equipment
nent shall consist of

iation source;
iation receiver;

asuring mask;

ring circuitry.

diation source

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

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

easuring mask

ring mask shall have a thickness.of\2 mm and a circular aperture of diameter d such that the area is 80 % t
e area of the photo diode.

b of the mask shall be matt.black.
pce shall be held firmly against the mask to cover the aperture and to ensure that no ambient light leaks past.
ptical path (figure'A.1)

ed when

veen the
piece is

o 100 %

The optical path shall bejperpendicular to the mask. The distance from the emitting surface of the LED to the mask shal be
d

L=
where d isiam-and-eis Paxi mum
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
60 © ISO/IEC 2001 — All rights reserved
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Rro, Re1
S
Vv

ISO/IEC 18836:2001(E)

: operational amplifier
: feedback resistors

: gain switch

: voltmeter

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

Di is operating in the short circuit mode.

The output voltage of the operational amplifier is given by

Vo = lk X Rf

where;

Ik isthe
The out
Rfo and

A3
Set

Mo
Mo

short-circuit current of Di.
put voltage is therefore alinear function of the light intensity.

Rf1 shall be low temperature-drift resistors with an accuracy of 1%. The following ratio applies

RfO

Rfl

1
20

M easuring method
switch Sto position 0.

With no test piece mounted vary the supply voltage of E until voltmetér’VV'reads full scale (100 %).

int aleader or trailer tape on the mask. The reading of the voltrieter shall be in the range 60 % to 100 %.
Nt a test piece of magnetic tape on the mask. Set switch S to position 1. Full deflection of the vol

repfesents alight transmittance of 5 %.

Tape _
Silicon photo
_- diode
Jtagt s —'—i
o 20— — d Optical
S~ - ] axis
LED R ’
— [ ———pl ] Mask

© ISO/IE

I3-UTZ3-A

Figure A.1 - Optical arrangement
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R S
— I F—
Rf1 1
— —>
Lep \/ Di A ¢
A - —> —>
/) -
E
L Kl

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 & clean a wear bar as shown in figure B.1 on a holding fixture similar to that shown in figure B.2. The'test edge facing

upwardg shall be unworn and free of chips or voids greater than 1um in size. The radius of the test edge'shall no

um.

The wear bar shall have the following weight percentages:

The surflace finish on all four sides of the wear bar shall be at least of roughness grade N2, 0,05 pum.
The wedr bar shall be square within 0,05 mm.

B.3

Install t
total wr

Set the tppe tension at the wear bar to 0,13 N + 0,02 N.
Set the relative humidity to 50% + 10%.
With at

Measurgments shall be taken at the.4, ¥z and % points of the width of the wear pattern. Take the average length
from the three readings. Figure B.3)shows a typical wear pattern and the points of measurement.

Al 5,4%
Si 9,6%
Fe 85,0%

Procedure
T:;test fixture (see B.2) on atape transport so that the wrap @ngle of the tape over the bar is 15° on each side

exceed 13

, for 30° of

ape speed of 25,4 mm/s, make 1 pass of thetape over the wear bar. The length of the tape passing over the wear bar
shall be[39,5m+ 0,5m.

Removgq the holding fixture from the tapetransport and measure the length of the flat worn on the wear bar. This m
shall bejmade using a microscope of 300x:magnification, a camera, and a reference reticule.

easurement

calculated

\ 4

% T8 T TITiTT: 4 <

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

99-0095-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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Annex C
(normative)

Generation of the Logical Block CRC

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

g(X)= X2 + X2 + x® + X+ x7 + X0 + x®+x% +1

The logical CRC shall be the remainder obtained when by multiplying the information polynomial by x*; and then

dividing by

g(X). The highest order coefficient of the information polynomial shall be bit 7 of the first byte of data and the|least order

coefficignt is bit O of the last byte of data.

The CRC polynomial shall be initialised with (FFFFFFFF) before shifting the informatién polynomial through the CRC

register.
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