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INTERNATIONAL STANDARD ISO/IEC 23651:2003(E)

| nfor mation technology — 8 mm wide magnetic tape cartridge for information

inter change — Helical scan recording — Al T-3 for mat

Section 1 - General
1 Scope

This International Standard specifies the physical and magnetic characteristics of an 8 mm wide magnetic tape cartridge
containing a memory chip to enable physical interchange of such cartridges between drives. It aso specifies the quality of the
recorded signals, the recording method and the recorded format - called Advanced Intelligent Tape No. 3 (AIT-3 format) -

thereby allowing data interchange between drives by means of such magnetic tape cartridges.

This International Standard specifies two types of cartridge depending on the thickness of the magneticitage contained in the

case.

Informatiox interchange between systems also requires, at a minimum, agreement between the jinterchange parties upon the

interchange code(s) and the specifications of the structure and labelling of the information on theinterchang

2 Conformance

21 Mpgnetic tape cartridge

A tape carfridge shall be in conformance with this International Standard if it méets all the mandatory regqy
herein. The tape requirements shall be satisfied throughout the extent of the tape:

22  Generatingdrive

A drive generating a magnetic tape cartridge for interchange shall eyin conformance with this Internatioj
recordings|on the tape meet the mandatory requirements of this International Standard, and if either one @

cartridge.

irements specified

nal Standard if all
r both methods of

appending [and overwriting are implemented. In addition, such a drive shall be able to record the Systemn Log in the AIT

Remote Mé¢mory In Cartridge (AIT RMIC).
A claim of |conformance shall state which of the following‘optional features are implemented and which are

— thepefforming of a Read-After-Write check andthe recording of any necessary repeated frames,

— thegeferation of ECC3 Frames.

hot

to compress data

andard if itisable

A only one of these

— be able to recognise multiple representations of the same Basic Group, and to make available to the host, data and

Separator Marks from only one of these representations;

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

error correction;

— be able to recognise processed data within an Entity, identify the algorithm used, and make its registered identification

number available to the host;
— be ableto make processed data available to the host.
In addition a claim of conformance shall state

— whether or not the system is capable of using ECC3 check bytesin a process of error correction;

© ISO/IEC 2003 — All rights reserved
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compressed data prior to making such data available to the host;

agorithm is implemented.

3

Nor mative references

whether or not one or more de-compression algorithm(s) are implemented within the system, and are able to be applied to

the registered identification number(s) of the compression algorithm(s) for which a complementary de-compression

The following referenced documents are indispensable for the application of this document. For dated references, only the
edition cited applies. For undated references, the latest edition of the referenced document (including any amendments)

applies.

SO 527 (al parts]
ISO 1302:2002

ISO/IEC 11576:1

4 Terms
For the purposes

4.1 Absolut¢

A sequence humb

4.2 a.C. eras
A process of erast

4.3 Access
A read or write pg
4.4  algorith

Plastics — Determination of tensile properties

Geometrical Product Specifications (GPS) — Indication of surface texture in fechn
documentation

f this document, the following terms and definitions apply.

e Frame Number (AFN)
br encoded in a Frame.

re using magnetic fields of decaying intensity.

SS over a partition.

m

A set of rulesfor fransforming the logical representation of data.

4.5 ArealD

An identifier defining the area of the tape and specifying the types of Frame written.

4.6 Automa

ic Track Finding (ATF)

The method by which tracking is achieved.

4.7 Averagd

The average peak
recording density

Signal Amplitude

to-peak’value of the output signal from the read head at the fundamental frequency of the specifi
bver @ minimum of 20,0 mm of track, exclusive of missing pulses.

4.8 azimuth

DO4 Information technology — Procedure for the registration of algorithms for the lossless ¢
of data
nd definitions

cal product

COMmpression

led physical

The angular deviation made by the mean flux transition line with aline normal to the centreline of the recorded track.

4.9

back surface

The surface of the tape opposite to the magnetic coating which is used to record data.

410 byte

An ordered set of bits acted upon as a unit.

411
A case containing

cartridge

magnetic tape stored on twin hubs.

© ISO/IEC 2003 — All rights reserved
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412 Channdl bit

The elements by which, after modulation, the binary values ZERO and ONE are represented on tape by different residua
magnetism.

413 Codeword

A word generated by a compression algorithm. The number of bits in a Codeword is variable, and is not specified by this
International Standard.

414 Early Warning Point (EWP)

A point along the length of the tape at which warning is given of the approach, in the forward direction of tape motion, of the
Partition Bpundary or of the Physical End of Tape.

4.15 End of Data (EOD)

The point gn the tape at the end of the group which contains the last user data.
416 Entity

A unit of r¢corded data, comprising an Entity Header and a Record sequence.

4.17 Enror Correcting Code (ECC)
A mathemdtical computation yielding check bytes used for the detection and correction of errors.

4,18 flyx transition position

That point pvhich exhibits maximum free-space flux density normal to thie tape surface.
4.19 flyx transition spacing

The distange along atrack between successive flux transitions,

420 Frlame

A pair of afljacent tracks with azimuths of opposite polarity, in which the track with the positive azimuth precedes that with the
negative agimuth.

421 Housekeeping Frame
A Frame which contains no user data and which'is identified as such by the setting of the Data Fields therein,
4.22 Lagical Beginning of Tape(L'BOT)

The point dlong the length of the tape where arecording of data for interchange commences.
4.23 magnetic tape

A tape which will accept and-retain the magnetic signals intended for input, output and storage purposesfon computers and
associated pguipment.

424 Mpster Standard Amplitude Calibration Tape

A pre-recofded tape on which the standard signal amplitudes have been recorded in the tracks of positive andl negative azimuth
recorded aff afrack pitch of 5,5 um, on an a.c. erased tape.

Note 1 - The tape includes recording at 1 718,2 ftpmm and 3 436,4 ftpmm.
Note 2 - The Master Standard Amplitude Calibration Tape has been established by Sony Corporation.

425 Master Standard Reference Tape

A tape selected as the standard for the Reference Recording Field, Signal Amplitude, Resolution, Overwrite and Signal-to-
Noiseratio.

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

4.26 Partition Boundary
The point aong the length of a magnetic tape at which a Partition ends and the next Partition commences.

4.27 Physical Beginning of Tape (PBOT)
The point where the leader tape is joined to the magnetic tape.

© ISO/IEC 2003 — All rights reserved 3
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428 Physical

End of Tape (PEOT)

The point where the trailer tape is joined to the magnetic tape.

429 physical

recording density

The number of recorded flux transitions per unit length of track, expressed in flux transitions per millimetre (ftpmm).

4.30 prerecording condition
The recording levels above which a tape intended for interchange shall not previously have been recorded.

431 processing

The use of an algqrithm to transform host data into Codewords.

432 processgd data

A sequence of Coglewords which results from the application of processing to data.

4.33 Process

Related data treatgd as a unit of information.

A sequence of Co
434 record
435 Referen

The Typical Field
436 Remote

d Record
flewords which results from the application of processing to an Unprocessed Record.

ce Field
of the Master Standard Reference Tape.
Memory In Cartridge (RMI1C)

A chip within th
communication.

4.37

A tape pre-record
of the Master Star]

Note - Secondary Starpdard Amplitude Calibration Tapes can be ordered under Part No. SSCT-AIT-3 from Sony Corporation, RME Compan

Marketing Div. 6-7-35
for aperiod of 10 year]
this period can be shor

4.38 Seconda
A tape the outputg

Note - Secondary Stan|
6-7-35 Kitashinagawa,
the publication of the
or extended to take int

Secondary Standard Amplitude Calibration Tape

case containing information about the cartridge and-its recordings that is accessed by radid

as specified for the Master Standard Apmplitude Calibration Tape the outputs of which are rela
dard Amplitude Calibration Tape by calibration factors.

Kitashinagawa, Shinagawa-ku, Tokyo 141;-Japan. In principle such Secondary Standard Amplitude Calibration Tapes w
5 from the publication of the first Edition-of this International Standard. However, by agreement between ECMA and Son|
ened or extended to take into accountjthe demand for such Secondary Standard Amplitude Calibration Tapes.

Iy Standard Refer ence Tape
of which are related.to those of the Master Standard Reference Tape by calibration factors.

Hard Reference Tapes can be ordered under Part No. SSRT-AIT-3 from Sony Corporation, RME Company, Data Media M
Shinagawa-kuyTokyo 141, Japan. In principle such Secondary Standard Reference Tapes will be available for aperiod of]
irst Edition,of\this International Standard. However, by agreement between ECMA and Sony Corporation, this period cal

account the-demand for such Secondary Standard Reference Tapes.

It isintended that th

eslbe used for calibrating tertiary reference tapes for usein routine calibration.

frequency

led to those

, Data Media
Il be available
Corporation,

arketing Div.,
10 years from
h be shortened

4.39 Separ ator-Mark

A record containing no user data, which is used to separate data.

440 Standard Reference Amplitude (SRA)
The Average Signal Amplitude from the tracks of positive azimuth of the Master Standard Amplitude Calibration Tape at a

specified physical
441

recording density.

Standard Reference Current

The current that produces the Reference Field.

442 TapeReference Edge
The bottom edge of the tape when viewing the recording side of the tape, with the PEOT to the observer'sright.

443 Test Recording Current
The current used to record an SRA. It is 1,5 times the Standard Reference Current.

© ISO/IEC 2003 — All rights reserved
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444  track
A diagonally positioned area on the tape along which a series of magnetic signals may be recorded.
445 Typical Field

In the plot of Average Signa Amplitude against the recording field at the physical recording density of 3 436,4 ftpmm, the
minimum field that causes an Average Signal Amplitude equal to 90 % of the maximum Average Signal Amplitude.

446 unprocessed data
Data which has not been subjected to processing.

447  UnmprocessedRecord

A record of unprocessed data, comprising an integral number of bytes.

5 Conventions and Notations
51  Re¢presentation of numbers

A measurgd value is rounded off to the least significant digit of the corresponding specified value. This implies that, for
example, d specified value of 1,26 with a positive tolerance of +0,01 and a negative-tolerance of -0,02 |allows a range of
measured alues from 1,235 to 1,275.

Letters and digits in parentheses represent numbers in hexadecimal notation.
Letters and digits in square parentheses represent numbers in BCD notation:
The setting of a bit is denoted by ZERO or ONE.

Bit patterns and numbers in binary notation are represented by strings of digits 0 and 1. Within such stringg x may be used to
indicate that the setting of a bit is not specified within the string.

Bit patterng and numbers in binary notation are shown with.the most significant bit to the left and the least sijgnificant bit to the
right.

The most ggnificant bit of an 8-bit byte is denoted by bg and the least significant by b,.

5.2 Names
The names|of basic el ements, e.g. specific figlds, are given with acapital initial letter.

6 Agronyms

AEWP After Early-Warning Point
AFN Absolute Frame Number
ATF Automatit Tracking Finding
BAT Block'Access Table

BCD Binary Coded Decimal

ECC Error Correcting Code

EOD End of Data

EWP Early Warning Point

GIT Group Information Table
LBOT Logica Beginning of Tape
LEOT Logical End of Tape

LSB Least Significant Byte
LF-ID Logical Frame Identifier
MSB Most Significant Byte
MSRT Master Standard Reference Tape
PBOT Physical Beginning of Tape
PEOT Physical End of Tape

RAW Read-After-Write

RMIC Remote Memory In Cartridge
SNR Signal-to-Noise Ratio
WORM Write Once Read Many

msb Most significant bit

© ISO/IEC 2003 — All rights reserved 5
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7
7.1

Environment and safety
Test environment

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

temperature
relative humidity

:23°C+2°C
140 %to 60 %

conditioning period beforetesting : 24 h min.

7.2

Operating environment

Cartridges used fqr data interchange shall be capable of operating under the following conditions, as measuredwi

of the tape exit frg

temperature
relative humidity
wet bulb temperat]

There shall be no
The above conditi
Conditioning befd

If a cartridge has

m the drum of the generating or receiving drive:

:5°Cto45°C
:20%t0 80 %
1 26 °C max.

Heposit of moisture on or in the cartridge.

Lre

bns include any temperature rise that may occur while operating the drive:

re operating:

hin 10 mm

been exposed during storage and/or transportation to a conditien outside the above values, before use the

cartridge shall be
of the operating

Note - Rapid variation
7.3 Storage
The following cor]

temperature
relative humidity

The stray magneti
cartridge.
7.4 Transpd

Recommended lin
be taken to minim

75  Safety

conditioned in the operating environment for atime at least€qual to the period during which it h
vironment, up to a maximum of 24 h,

of temperature should be avoided.

environment
ditions shall be observed during storage

:5°Cto32°C
: 20 % to 60 %

C field at any point on the tape shall*fot exceed 4000 A/m. There shall be no deposit of moisture

rtation

as been out

pn or in the

nits for the environment\to which a cartridge may be subjected during transportation, and the precautions to

se the possihility of.damage, are provided in annex H.

The cartridge and
shall not constitu
information proc

7.6 Flamm

its compeneénts shall satisfy the requirements of Standard ECMA-287. The cartridge and its
any safety or health hazard when used in the intended manner, or through any foreseeable nj
ing/System.

omponents
isuse in an

ity

The cartridge and its components shall be made from materials, which if ignited from a match flame, do not continue to burn
in astill carbon dioxide atmosphere.

8

8.1 General

Section 2 - Requirementsfor the case

Dimensional and mechanical characteristics of the case

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

Figurel
Figure 2

is aperspective view of the cartridge seen from the top.
is a perspective view of the cartridge seen from the bottom.
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Figure3 isaperspective view of Reference Planes X, Y and Z.
Figure4  showsthe front side with the lid closed.

Figure5  showstheleft side with thelid closed.

Figure6  showsthetop side with thelid closed.

Figure7  showstheright side with thelid closed.

Figure8  showstherear sidewith thelid closed.

Figure9  showsthe bottom side, Datum and Support areas.

Figure 10 shows the bottom side with the lid removed.

Figure1l showsan enlarged view of the Datum and Recognition holes.
Figure 12 shows the cross-sections through the light path holes, the Recognition holes and the Write-inhibit hole.
Figure 13 [Shows detaifs of the fid when closed, rotating and opern.

Figure 14 | showsthe details of the lid release insertion channel.

Figure 15 | showsthelid lock release requirements.

Figure 16 | showsthereel lock release requirements.

Figure 17 | showsthereel unlock force direction.

Figure 18 | showsthe lid release force direction.

Figure 19 | showsthe lid opening force direction.

Figure 20 | showsthe light path and light window.

Figure 21 | showstheinternal tape path and light path.

Figure 22 | showsthe cartridge reel and a cross-section of the cartridge reel.

Figure 23 | shows a cross-section of the interface of the cartridge reel with thedrive spindle.
Figure 24 | shows the tape access cavity clearance.

Figure 25 | showsthe Access Holes of the RMIC on the rear side.

Figure 26 | showsthe Access Holes of the RMIC on the bottom side:

The dimengions are referred to three orthogonal Reference PlanesX,'Y and Z (seefigure 3).
Plane X is perpendicular to Plane Z and passes through the centres of the Datum holes A and B.
Plane Y is perpendicular to Plane X and Plane Z and passes through the centre of Datum hole A.
Datum areas A, B and Cliein Plane Z.

8.2  Oyerall dimension (figures5 and 6)
The lengthlof the case shall be

[1[F 625 mm£ 0,3 mm

The width pf the case shall be

I, 95,0 mm £ 0,2 mm

The distange from the top.side of the case to Reference Plane Z shall be
I3fF 15,0 mm£0,2 mm

The distange fram,the rear side to Plane X shall be

[4[=47,.35 mm + 0,15 mm

The distance from the right side to Plane Y shall be

ls=13,0mm+ 0,1 mm

8.3 Holding areas

The holding areas shown shaded 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 edges of the case shall be

l;=3,0 mm min.
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84  Cartridgeinsertion

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

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

lg=79,6 mMm=+0,2mm
There shall be achamfer at the beginning of the channel defined by

|9 =10 pm+ 0l mm

li6=15
An additional chal

l10=07
|17 = 1,9
|15 = 3,64

mm + 0,1 mm
mfer further into the channel shall be defined by

mm + 0,1 mm
mm + 0,1 mm
mm £ 0,10 mm

The innermost wigith of the channel shall be

Ill = 1,0

mm min.

There shall be achamfer on the lid defined by

l,=12
13=08
l14=12
l15=05
The distance from

l19=0,2

mm + 0,1 mm
mm + 0,1 mm
mm + 0,1 mm
mm + 0,1 mm

the left side of the case to the release pin shall be

mm + 0,2 mm

The height of the [nsertion area shall be

lo=23

l,1 =25

Therecessislocafed on the right side of the cartridge. The position and dimensions (figures 7 and 10) shall be defir

l,, =75
lyg = 11,0
l,y=15

The depth of the r

mm min.

+0,2 mm
mm
-0,0mm

mm max.
mm 0,2 mm
mm + 0,1

bcess shalt be

Mmm'* 0,1 mm

g =15

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

log =77

+0,0 mm
mm
-25mm

ed by

The angle of theincline shall be
a;=17,5°£4,0°
Theincline shall end at its intersection with radius r5 (see 8.13).

85  Window (figurel)

A window may be provided on the top side so that parts of the reels are visible. The window, if provided, shall not extend
beyond the height of the cartridge.
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8.6 Loading grips (figures5and 7)

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

The distance from Plane X to the centreline of the loading grip shall be
l,g = 39,35 mm+ 0,20 mm

The distance of the side edges of the loading grips from Plane Z and from the top side, respectively, shall be
log=15mm=+0,1mm

The width pf the indent shall be

l3p =5,0mm+ 0,3 mm

The depth ¢f the indent shall be

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

The angle ¢f the indent shall be

aj=90° £5°

8.7 Label areas (figures 6 and 8)

A portion ¢f the rear side of the cartridge and a portion of the top side of thé.cartridge may be used for |abels. The portion and
the size of the labels shall not interfere with the operation or clearance requirements of the cartridge compongnt parts.

The area uged for labels on the top side shall not extend beyond theifiner edge of the holding areas defined Ry | and |-.
The positign and dimensions of the label area on the rear side shallxbe defined by

I3p=0,5mmmin.
I3 = 1,5 mmmin.
I3} = 65,0 mm max.

1712 164
The label greas shall not be recessed by more than 0,3 mm.

8.8 Datum areas and Datum holes

The annulgr Datum areas A, B and C shall liein Plane Z (seefigures 9, 10 and 11). They determine the vert|cal position of the
cartridge in the drive. Each shall have a diameter d; = 6,0 mm + 0,1 mm and be concentric with the respectivie Datum hole.

The centreg of Datum holes A.and B shall lie in Plane X.
The centrelof the circular Datum hole A shall be at the intersection of Planes X and Y (see figure 10).
The distange from the-Centre of Datum hole B to Plane Y (see figure 9) shall be

I3 = 68;0mm £ 0,1 mm

Thedi stan¢e from the centre of the circular Datum hole C to Plane Y (see figure 11) shall be

I3 = 10,20 mm £ 0,05 mm

The distance from the centre of Datum hole D to that of Datum hole C (see figure 9) shall be
l37=89,4mm=+ 0,1 mm

The distance from the centres of Datum holes C and D to Plane X (see figure 10) shall be
l3g = 36,35 mm+ 0,08 mm

The thickness of the case wall in the Datum areas shall be
l3g=1,2mm=+ 0,1 mm

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

l40 = 2,6 mmmin.
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The depth of the holes shall be

l45 = 4,0 mm min.

The upper diameter of Datum holes A and C shall be

+ 0,05 mm

[44=3,00mm

This diameter sha

- 0,00 mm
| be maintained to a depth of

l41 =15 mmmin.

The holes shall betapered from this depth to the bottom of diameter |
There shall be a chamfer around the outside of Datum hole A and Datum hole C defined by

l;3=03
ag = 45°
Thewidth at the b

The depth of thj

The dimensions

|46 = 3,00

r,=1,7
Thiswidth shall b

There shall be a cliamfer around the outside of Datum holes Biand D defined by |43 and as.

8.9 Support

The cartridge Sup|
and C, respectivel

The areas within |
l49=05

The position and dimensions of Support areas A and B shall be defined by

|47 =10,
l4g = 11,0
|50 = 7,0

mm max.
t1°

pttom of Datum holes B and D shall be | .
holes shall be | 45.

the top of these holes shall be

mm + 0,1 mm

+ 0,05 mm
mm
- 0,00 mm
nm min.

P maintained to a depth | 4;.

areas (figure 9)
port areas are shown shaded in figure 9. Support areas A, B and C shall be coplanar with Datum
y, within 0,1 mm. Support area D;shall be coplanar with Datum Plane Z within 0,15 mm.

o Of the edge of the cartridge-shall be recessed from the Support areas.

mm + 0,1 mm

mm £ 0,1 mm:(twice)
mm £ 04 mm
mm +.0;mm

The distance of Sl,rpport areas C and D from Plane X shall be

ls; =30,0mm+ 0,1 mm
The dimensions of Support areas C and D shall be defined by |7 and

l5»=55mm=+ 0,1 mm
ls3=64,5mm=+0,2mm

8.10 Recognition holes (figures 10, 11 and 12)
There shall be two Recognition holes numbered 1 and 2 as shown in figure 11.

The position of the centre of Recognition hole 1 shall be defined by

l55 = 39,65 mm + 0,15 mm

leg =25

10

mm= 0,1 mm

aeas A, B
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Recognition hole 1 shall be circular, its diameter shall be 3,0 mm + 0,1 mm. Recognition hole 2 shall have a square form. Its
position and dimensions shall be defined by

lsgg = 74,3 mm+ 0,1 mm
l14>=77,3mm £ 0,1 mm
l143 = 41,15 mm = 0,10 mm
[144 = 44,45 mm £ 0,20 mm

The depth of aclosed Recognition hole below Plane Z (section E-E in figure 12) shall be

+0,3mm
leg=1.2 mMm

-0,2mm
The depth below Plane Z of an open Recognition hole shall be
lgp = 5,0 mm min.

Section E-E shows a Recognition hole closed by a plug. This plug shall withstand an appliedforce of 0,6 N without being
punched olt.

This Interngtional Standard prescribes the following states of these holes.

- Recog]:iti on hole 1 shall be closed
— Recognition hole 2 shall be open

811 Write-inhibit hole (figure 11 and 12)

The Write-nhibit hole shall have a square form. Its position and dimensiens shall be
+ 0,05 mm

l11, = 5,40 mm

- 0,20 mm

l113=9,1mm+ 0,1 mm

l174= L4 mm+ 0,1 mm

l145=8,2mm+ 0,1 mm

+0,15 mm
rof =1,60mm
-0,10 mm

The positign of the Write-inhihit hiole below Plane Z shall be
l140 = 3,0 mm min,
Recording |s enabled or/inhibited depending on the position of the Movable Element of the Write-inhibit hole below Plane Z.

Recording |s enabled When this position is

+ 0,00 mm
l18 =0.00 mm
-0,25 mm

Recording isinhibited when this position is
l1g> = 3,0 mmmin.
The position and dimensions of this Movable Element shall be

+0,10 mm

l176 = 545 mm
-0,15 mm

l177=9,05mm+ 0,15 mm

l176 = 1,57 mm+ 0,15 mm

© ISO/IEC 2003 — All rights reserved 11


https://iecnorm.com/api/?name=9062ee70a4f3aec8fc581868666cbc76

| SO/IEC 23651: 2003(E)

+0,10 mm

l179 = 5,23 mm

-0,15 mm

This Movable Element shall be such that the state of the Write-inhibit hole shall be visible (see figure 8 as an example). It shall
be constructed so as to withstand aforce of 0,5 N. The force required to move it shall be between 1 N and 29 N.

8.12

Pre-positioning surfaces (figures 4 and 10)

These surfaces determine the position of the cartridge when it isinserted into the loading slot of the drive.

The distance of the surface on which the Tape Reference Edge rests from Plane Z (figure 4) shall be

lgp = 24

The position of th

lgg = 1,0
lgs = 69,0

The position of th
los = 14,6

The angle of the ¢
a, = 45°

+0,umm
mm
-0,1mm
b cartridge relative to Plane Y shall be controlled by the pre-positioning surfaces defined-by

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

b cartridge relative to Plane X shall be controlled by the pre-positioning surfaces defined by
5 mm £ 0,10 mm

hamfer at the edge of this surface shall be defined by

 1°

8.13 Cartridgelid (figures 6, 13 and 15)

The cartridge shal
parts, the main pal

The main part rot
defined by
l,7 = 0,54
lg7=75
The auxiliary part
When thelidisin
lgg = 7,0
lgo = 10,]

| have a lid for protection of the tape during handling, storage and transportation. The lid con;
t and an auxiliary part.

btes around an axis A (see figure 13) the position of which is fixed relative to the case. Its locat

mm £ 0,10 mm
mm + 0,1 mm

rotates around axis B the position of which is fixed relative to the main part of the lid and mg
the closed position, the locatign'of axis B shall be defined by

mm + 0,1 mm
mm= 0,1 mm

The rotation of th
In the open positi
l59 = 14,

above Plane Z.

The case shall allow Tor proper clearance o

auxiliary part is centrolled by a cam at each end so that it follows the path indicated in figure 13
n, the frontéedge of the auxiliary part shall be at a height

mm mih.

bists of two

on shall be

ves with it.

+0,2 mm

l;1=11,5mm

-0,0mm

l7,=12mm=+0,1mm

When the lid is completely open, neither part shall extend beyond a plane parallel to Plane Z located above it at a height

I3 = 22,3 mm max.

When thelidisin

its completely open position, its front edge shall have been rotated by an angle defined by

+1°

a5 = 85°

12

20
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When the lid is in partially open position, neither part shall extend beyond a plane parallel to Plane Z located above it at a
height

l4 = 22,5 mm max.
The path of the top of the lid as it opens shall be defined by
r, = 14,9 mm max.
The start point of the incline on the case that meetsthe lid (figure 6) shall be defined by

I75 = 8,4 mm max.

In the clos¢d position of the I1d, Its height over Plane Z (figure 13) shall be

+0,0 mm
l.¢ =152 mm
-0,5mm

and its distpnce from Plane X shall be

+0,0 mm

l-4 =153 mm

-0,3mm

In the closgd position of the lid, itsinside shall provide a clearance for the tape defined by
[, =13,15mm+ 0,10 mm

The top frdnt of the lid shall be convex. The centre of the corresponding’radius shall be on axis A. This radius shall be
rsf= 14,7 mm max.

The design| of the locking mechanism is not specified by this Interhational Standard except that it shall be operated by arelease
pin located in the drive. In the closed and locked position of_the'lid, access to the lid lock release shall be ynobstructed in the
shaded areqi (see figure 15) defined by

l.¢=2,0mm=+ 0,1 mm
l145=6,3mm+ 0,2 mm
l146 = L2 mm+ 0,1 mm
af=45° £ 1°
a,=15°+ 1°

The rel mechanism of the lid shall be actuated when the drive release pin is in the other shaded area of figure 15 defined
by I,9 and

lgg = 8,2 mm+ 0,2 mm
lg1 = 0,7 mm+ 0,2mm
agd=15°+1°

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

8.14 CartridgeredTock (figures 10 and 16)

The reels shall be locked when the cartridge is removed from the tape drive. The design of the locking mechanism is not
specified by this International Standard except that it shall meet the requirements specified below so as being able to be
operated by arelease pin of the drive.

The release mechanism shall be accessed through arectangular hole of the case (figure 10) which shall be defined as follows.
— itscentreline shall be paralel to Plane Y at adistance
lgp =345 mm+ 0,1 mm
— itstop edge shall be parallel to Plane X at adistance
lg3 = 35,85 mm+ 0,15 mm
— itswidth shall be
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lgg=4,0mm=+ 0,1 mm
- itsheight shall be
lg5 = 6,5 mm min.
The dimension of the release mechanism shall be defined by
+0,3mm
lgg=3,2mm
-0,2mm
lg7 =4,0mm=+ 0,1 mm
a;=60,0° £ 1,0°

The reels shall be]ocked when the operating face of the release pin islocated at a distance from Plane X defined by

+2,0mm
lgg = 39,0 mm

-0,0mm
Thereels shall be unlocked when the operating face of the release pin islocated at a distance from Plane X defined py

i + 0,50 mm
lgg = 41,75 mm
- 0,00 mm

In this position there shall be a clearance between the locking mechanism and the inside of the rear wall of the cartridge
defined by

lgo = 0,5 Mm min.

The pin used to mpve the locking mechanism shall penetrate into the cartridge over a distance of
lg1 = 7,8 Mm max.

and the bottom edpe of the slanted part of the pin shall penetrate over a distance of Igg min.

The rectangular cgvity of the locking mechanism shall be defined by

lgp =4,0m+ 0,1 mm
r,=0,3 hm max.

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

8.15 Red acdess holes (figure 10)
The case shall have two circular reel-access holes which shall allow penetration of the drive spindles.

The positions of the access holes shall be defined by

lgz = 23,00 mm £ 0,05 mm
lg4 = 11,40 mm+-0,05 mm
lgs = 46,2 mm£/0,1 mm

The diameter of the-helesshal-be

d, = 18,80 mm + 0,05 mm

8.16 Interface between thereelsand thedrive spindles
The drive spindles (see figures 22 and 23) shall engage the reelsin the area defined by
l102 =54 mMm+ 0,1 mm

l103 =44 mm+0,1mm
l104 = 0,6 mm max.
+0,08 mm
d, =10,00 mm
- 0,00 mm

ds = 16,0 mm max.
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+0,0 mm
dg =18,0 mm
-0,2mm
+0,0mm
d, =16,0 mm
-0,1mm
The reel engagement hole shall have a chamfer defined by
l105 =2,4mm+ 0,1 mm
ag=15°+1°

The botto i '
l106 = 0,2 mm max.

ad=45°+1°
The positign and width of the slots with which the drive spindle will engage shall be defined by
+0,2 mm

l1g7 = 2,4 mm

-0,0mm

ajp=60°=+1°

The teeth in the reel engagement hole shall have aradius

rs(= 0,2 mm max.

The depth ¢f the reel driving hole within diameter d; shall be

l10g = 9,4 mmmin.

+ 0,08 mm

d{= 6,50 mm

- 0,00 mm

When the qartridge is within the drive, the tape centrelline shall bein aplane parallel to Plane Z at a distance
l199 = 7,05 mm + 0,10 mm

and the Sulport areas of the reels shall be at\adistance from Plane Z defined by
l110=0,6 mm+ 0,2 mm

The penetrgtion of the reel drive spindle into the reel shall be defined by

[111 = 7,5 mm max.
111, = 8,0 mm max.
a =60°+1°

When the gartridge.is mounted within the drive, so that the Support areas are at a distance | {1, from Plane Z} aforce F= 0,6 N
+02N shtl beexerted on the cartridge in the direction shown in figure 23.

8.17 Lightyath (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 d, 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 |5, and

l115=8,35mm+ 0,20 mm
The diameter of the light path hole shall be

+0,3mm
dig=6,5mm
-0,0mm

The light path hole shall have a chamfer defined by

l116 = 0,5 mm max.
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ay, = 45° + 1°

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

l117 =6,05mm+ 0,10 mm

+0,4 mm

l116=2,5mm

-0,0mm

where|,gisthe length of the side of the square window.

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

l119=12
The angle of theli
a3=55
The position and §

l150 = 3,9
121 = 28

l155=6,d

8.18 Position
The tape shall run

l153=13

The guide surfacq

that extend to points outside the case.

re =301
These points shall
104 =76
8.19 Tapepa

When the cartridg
the guide surfaceq
This zone shall bg

5 mm min.

ght path shall be

D° + 0,25°

i ze of the cartridge lid window shall be

mmz 0,1 mm

+ 0,4 mm
mm
-0,0mm
5 mm = 0,10 mm

of thetapein the case (figure 21)
between two guide surfacesin aplane parallel to Plane X and | 1,5 fromit.

15 mm + 0,20 mm

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

hm+ 0,1 mm
be defined by

28 mm £ 0,30 mm
15 mm + 0,20 mm
15 mm £ 0,20 mm
7 mm = 0,10 mm

h zone
e is insertedinto the drive, the tape is pulled outside the case by tape guides and is no longer in g

maintained for both sides of the case and shall be defined by 11,5, to 1,57 and

Omm £ 0,1 mm

e reel hubs

ontact with

. The tape path zone (see figure 21) of the case is the zone in which the tape shall be able to nove freely.

139 = 46,
131 = 11,

Zmm £ 0,2 mm
4mmz=0,1mm

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

129 = 0,3 mm min.
l13, = 0,3 mm min.

8.20 Tape access cavity (figure 10)

When the cartridge is inserted into the drive, tape guides in the drive pull the tape into the drive tape path. The two radii r; are
centred on Datum holes A and B. The shape and dimensions of the access cavity for these tape guides shall be defined by Ig5
and lg4, and the following

r,=23mm=0,1mm

The two radii rg are centred on the centres of the reel access holes.
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8.21 Tape access cavity clearance (figure 24)
The case design shall provide clearance for drive tape threading mechanisms. This clearance shall be defined by

l134 = 1,2 mm max.
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+ 0,20 mm
l135=1,15mm

- 0,00 mm
|46 = 14,0 mm

-0,2mm

ly

ly
Iy

ly
Iy

- = 66,8 mm min.

9 = 66,8 mm min.
o= 1,2 mm max.

Ilr =10,0 mm min.

l14, = 14,8 mm min.

o = 13,0 mm min.
o = 4,0 mm max.

—_ o
ayy =49° max.

8.22 Regquirementsfor the RMIC (figures 25 and 26)

TheRMIC

shall be a chip built into the case (see annex L). It can be aceessed by the RF interface only.

For reasong of backward compatibility with AIT-1 and AIT-2 cartridges, the case shall have five Access Holps.

The positigns and dimensions of these Access Holes are as follaws.
Access Hole GND

+0,0mm +0,2mm
l165 = 67,2[mm l166 =.69,0 mm

-0,2 mm -0,0mm
Access Hole SCL

+0,0mm +0,2mm
l167 = 70,0[mm l1gg = 71,8 mm

-0,2 mm -0,0mm
AccessHolelD

+ Q,0unm +0,2mm
l160 = 72,8[mm l147 = 74,6 mm

»0,2 mm -0,0mm
Access Hole SDA

+0,0mm +0,2mm
l14g = 75,6 mm l149 = 77,4 Mm

-0,2mm -0,0mm
AccessHole Vcc

+0,0mm +0,2mm
l150 = 78,4 mm l151 = 80,2 mm

-0,2mm -0,0mm

The following dimensions shall apply to all Access Holes.
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+0,2mm
l15, =51 mm
-0,0mm

+0,3mm

l153 = 1,4 mm
-01mm

There shall be achamfer around the outside of these holes defined by
l154 = 0,4 mm £ 0,1 mm
a;;7=45°+1°

When the cartridge is inserted into the drive, the pin used to recognise the cartridge penetrates through Recegnition hole 3.
The cavity shown| shaded in cross-section N-N in figure 26 is required for this pin. This cavity shall be defined by 1143, |144
and

l157 =5, mm min.
l155 = 1, mm max.
l160 = 45}4 mm min.

8.23 Recognition recesses (figures 8 and 10)

The cartridge shall have two recesses on the rear side. These recesses are used togreeognise the cartridge in a librpry system.
They shall be defiped by

+0,0 mm
l161 = 84 mm
-0,2mm
+0,2 mm
l162 = 6,0 mm
-0,0mm
+0,2 mm
l163 =2, mm
-0,0mm
+0,2 mm
l164 =2, mm
-0,1 mm
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Top side
Right side
Takeup reel
Auxiliary lid secti(N Rear side
Lid /

Window

Loading grip

Front side

Left sid
Recording surface of the magnetic tape el syie

Bottom side

9p-0177-A

Figure 1 - Tape cartridge assembly, top view, lid open
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Figure 2 - Tape cartridge assembly, bottom view, lid closed
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99-0057-A

Figure 3 - Reference Planes X, Y, Z
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Figure9 - Bottom side, Datum and Support areas
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Figure 10 - Bottom side, lid removed
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Figure 11 - Details of the Datum, Recognition and Write-inhibit holes
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Figure 12 - Cross-sections showing the light path hole, the Recognition and Write-inhibit holes
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id configuration
when retating

Lid configuration
when the lid is open

Figure13-Lid
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Figure 14 - Lid release insertion channel
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Figure 15 - Lid release requirements
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Figure 16 - Reel lock release
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96-0190-A

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

96-0191-A

30

Figure 18 - Direction of the force needed to unlock thelid lock
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Figure 19 - Direction of the force needed to openthelid
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Figure 20 - Light path and light windows
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Figure 21 - Internal tape path and light path
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Figure 23 - Interface with the drive spindle
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Figure 24 - Tape access cavity clearance
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Figure 25 - Case access holes, enlarged partial view, rear side
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Figure 26 - Case access holes, enlarged partial view, bottom side
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Section 3 - Requirementsfor the unrecorded tape

9 Mechanical, physical and dimensional characteristics of the tape
This International Standard specifies two types of cartridge depending on the thickness of the tape.

Type A : The nominal thickness of the tape shall be 7,0 um.
Type B : The nominal thickness of the tape shall be 5,2 pm.

9.1 Materials
The recordable area of the tape shall consist of a base material coated on one side with a strong yet flexible layer of

evaporated

metal material or quivalent. The back surface may be coaied. The base material shall be

For Type A : An griented polyethylene terephthal ate film or equivalent
For Type B : A pdlyaramid film or equivalent

There shall be a lgader tape between the take-up hub and PBOT. There shall be atrailer tape betweern PEOT ang
hub. The leader gnd trailer tapes shall consist of a tranducent length of the same oriented polyethylene terephth
equivalent base mgterial.

The leader and trdiler tapes shall each be attached to the magnetic tape by means of a length.of splicing tape that e
each such joint. The splicing tape shall consist of polyethylene terephthal ate (or equivalent), coated on one side wit
(or equivaent) adhesive material.

9.2  Tapelergth

9.21 Length of magnetic tape

The length of the fape shall be measured between PBOT and PEOT.

Type A : The length of the tape shall bein the range 5,0 m to 170,0 m
Type B : Thelength of the tape shall bein the range 5,0 m to 230,0(m.

9.2.2 Length of leader and trailer tapes

The length of the |eader and trailer tapes shall be in the range 70 mm to 90 mm. The joints between the leader and
and the magnetic fape shall be perpendicular to the Tape Reference Edge within 1°.

9.2.3 Length of the splicing tapes

the supply
ialate or an

ktends over
N an acrylic

railer tapes

The length of the gplicing tapes shall be 13 mm max. They shall extend for a distance of 6,5 mm = 1,5 mm over the leader and

trailer tapes.

9.3  Tapewifth
9.3.1 Width offmagnetic, leader.and trailer tapes

The width of the magnetic tape shall be 8,00 mm £ 0,01 mm. The difference between the largest and smallest wid
exceed 6 um peakfto-peak.

The width of the |padertape and of the trailer tape shall be 8,00 mm £ 0,02 mm.

Procedure

th shall not

i. Cover asection of the tape with a glass microscope dide.

ii. Measure the width from edge to edge with no tension applied to the tape using a calibrated microscope, profil
or equivalent having an accuracy of at least 2,5 um.

e projector,

iii. Repeat the measurement to obtain tape widths at a minimum of five different positions along a minimum tape length of

1,0m.
The tape width is the average of the widths measured.
9.3.2 Width and position of the splicing tape

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

bottom edge of the splicing tape shall be not more than 0,6 mm from the bottom edges of the other tapes, and the
the splicing tape shall be not more than 0,6 mm from their top edges. Neither edge of the splicing tape shall extend
edges of the leader, trailer and magnetic tapes.

top edge of
beyond the
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94 Discontinuities

Between PBOT and PEOT there shall be no discontinuities in the magnetic tape such as those produced by tape splicing or
perforations.

95  Tapethickness
9.5.1 Thickness of the magnetic tape
The thickness of the magnetic tape at any point shall be:

For Type A : Intherange 6,5 umto 7,3 um.
For TypeB : Intherange 5,0 umto 5,5 pm.

952 TH
Thethickn
953 Th
The thickn

9.6 L ¢gngitudinal curvature

Theradius
Procedurg
i. Allow
ii. Measu
iii. Thede
iv. Thisd

9.7 Clipping

The depart
Procedurs

i. Cuta]

ii. CondiT on the tape for a minimum,ef.8h in the test environment by hanging it so that the coated surfac

to the
iii. Layth
iv. Attach
v. Measu

ickness of the leader and trailer tape
bss of the leader and trailer tapes at any point shall bein therange 9 umto 17 pm.

ickness of the splicing tape
bss of the splicing tape at any point shall be 27 um max.

of curvature of the edge of the tape shall be 33 m min.

a 1,0 m length of tape to unroll and assume its natural curvature.on aflat smooth surface.
Fe the deviation from a 1,0 m chord.
viation shall not be greater than 3,8 mm.

bviation corresponds to the minimum radius of curviature of 33 m if measured over an arc of acirg

ire across the width of tape from aflat surface shall be 0,7 mm max.

150 mm = 10 mm length of tape.

est environment.
b tape across two cylindrical guides that are placed horizontally with the centres 35 mm apart.
a 0,3 g mass to each end of the tape.

Fe the distaneebetween the plane established by the edges of the tape and the maximum deviation

9.8 C
Theforce

Procedur

ating adhesion
uited to peel any part of the coating from the tape base material shall be 0,1 N min.

le.

b s freely exposed

from the plane.

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

ii. Using a double-sided pressure sensitive tape, attach the test piece to a smooth metal plate, with the coated surface facing
the plate, as shown in figure 27.

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

iv. Notetheforce at which any part of the coating first separates from the base material.

v. If this

islessthan 0,1 N, the tape has failed the test.

vi. If the test piece peels away from the double-sided pressure sensitive tape before the force exceeds 0,1 N, an aternative
type of double-sided pressure tape shall be used.

© ISO/IEC 2003 — All rights reserved
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vii. If the back surface of the tape is coated, repeat the procedure for the back coating.

Recording surface Scribed line

!

A
/

9.9 L ayer-tc

There shall be no
Procedure

i. Attach oneer
ii.  Wind the tape
iii. Store the woy
iv.
v. Apply aforcq

9.10 Tensleg

Store for afufther 24 h in the testing environment.

—— 125 mm —p Pressure-sensitive tape

93-0120-A
Figure 27 - M easurement of the coating adhesion

-layer adhesion
endency for the test piece to stick or for the coating to pesl.

d of atest piece of magnetic tape of 1 m length to the surface of a glass tube of 36 mm in diamete
onto the tube at atension of 1,1 N.

nd test piece in atemperature of 45 °C + 3 °C and arelative humidity of 80 % for 4 h.

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

leader tape test pi
tensile tests shall

9.10.1 Breaking

M easurements shP
i

The breaking stremgth of the tape shall be 6 N'min.

Procedure
i. Loadthetest
ii. Theforcereq

9.10.2 Yield str
Theyield strength

be made in accordance with ISO/R 5275 The length of the test piece shall be 200 mm. The Igngth of the
e shall be 50 mm. The length of thetrailer tape test piece shall be 50 mm. The rate of elongation for all
e 100 mm/min - 1ISO/R 527, Rate D.

strength

biece until the breaking point is reached.
Lired to reach that point is the breaking strength.

bngth
is the force required to produce a5 % elongation of the tape.

Theyield strengt

shall be 3N min

911

Residual elongation

Theresidual elongation, expressed as a percentage of the original length, shall be less than 0,04 %.

Procedure

i. Measuretheinitial length of atest piece of approximately 1 m with a maximum applied force of 0,20 N.

ii.
iii.
9.12

Apply an additional force per total cross-sectional area of 20,5 N/mm? for a period of 10 minutes.
Remove the additional force and measure the length after 10 minutes.

Electrical resistance of the recording surface

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

40
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Procedure
i. Condition atest piece of tape in the test environment for 24 h.

ii. Position the test piece over two 24-carat gold-plated, semicircular electrodes having aradius r = 10 mm and a finish of at
least N4, so that the recording surface is in contact with each electrode.

iii. 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 28).

iv. Apply the force necessary to produce atension of 5 N/mm? to each end of the test piece.

is value, determine

v. Apply ad-c—valtageo
the electrical resistance.
vi. Repeat for atota of five positions along the test piece and average the five resistance readings.

When moynting the test piece ensure that no conducting paths exist between the electrodes except that through the coating
under test.

Note - Particlar attention should be given to keeping the surfaces clean.

A
A

v
F

o <l

93-0050-B

Figure 28 - Measurement of electrical resistance

9.13 Tapewinding
The magnetic surface of the tape'shall face outward from the cartridge and reels.

9.14 Light transmittance of thetape
The light trjansmittance 6f-the magnetic tape shall be 5 % max.
The light trfansmittance of the leader and trailer tapes shall be 60 % min.

The methofl fgr measuring light transmittance is given in annex A.

9.15 Recognition SIripe

A single recognition stripe shall be printed on the back side of the leader across the full width of the tape as shown in figure
29. The length of the stripe shall be

l1g0 = 3,0mm+ 0,1 mm

The position of the edge of the stripe closest to the splice shall be at a distance
l1g1 = 20,7 mm+ 10,8 mm

from the splice of the leader and magnetic tape.

The light transmittance of the stripe shall be 10 % max. when measured according to annex A.
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Splice Recognition stripe

01-0096-A

Figure 29 - L ocation of therecognition strip

10 Magnetjic recording characteristics
The magnetic recqrding characteristics shall be defined by the testing requirements given below.

When performing these tests, the output or resultant signal shall be measured on a read“while-write pass for both a tape
calibrated to the M aster Standard Reference Tape and the tape under test, on the same equipment.

The following coryditions shall apply to the testing of al magnetic recording characteristics, unless otherwise stated!

tape condition s ac. erased to alevel of lessthan 0,1 % of the Average Signal Amplitude
at 3 436,4 ftpmm.
. + 0,01 mm
diameter of the scanner : 40,00 mm
- 0,00 mm
rotation speed of the scanner : 6000,0 rpm+ 0,5 rpm
tape speed : 27,51 mm/s £ 0,30 mm/s
test tracks : Positive azimuth
read gap length : 0,15 pm = 0,05,
recording current : Test Recording Current
recorded track wigith ;55 um+ 0,5 um
tape tension : 0050 N + 0,005 N
measured at the input of the scanner
write gap length : 0,28 um £ 0,05 um
read head track width ;7 umto 9 um

read head setting guring.a read : the read head shall cover the whole width of the recorded track
pass

read output level : taken at the appropriate fundamental frequency
10.1 Typical Field
The Typical Field shall be between 80 % and 112 % of the Recording Field.

Traceability to the Reference Field is provided by the calibration factor supplied with each Secondary Standard Reference
Tape.
10.2 Signal Amplitude

The Average Signal Amplitude at the physical recording density of 3 436,4 ftpmm shall be between 90 % and 140 % of that
for the Master Standard Reference Tape.

The Average Signal Amplitude at the physical recording density of 1 718,2 ftpmm shall be between 90 % and 130 % of that
for the Master Standard Reference Tape.
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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.
10.3 Resolution

Theratio of the Average Signal Amplitude at the physical recording density of 3 436,4 ftpmm to that at the physical recording
density of 1 718,2 ftpmm shall be between 85 % and 120 % of the same ratio for the Master Standard Reference Tape.

Traceability to the resolution for the Master Standard Reference Tape is provided by the calibration factors supplied with each
Secondary Standard Reference Tape.
104 Overwrite

OverwritelLs the ratio of the Average Signal amplitude of the residual of alow density recording after overjvriting at a higher
density to the Average Signal Amplitude of the original low density recording.

Traceability to the overwrite ratio for the Master Standard Reference Tape is provided by the calibration fagtors supplied with
each Secorldary Standard Reference Tape.

Procedurg
i. ac. ergasethetape. Record at the physical density of 763,7 ftpmm.
ii. Measurethe Average Signal Amplitude.

iii. Overwfite at the physical recording density of 6 872,9 ftpmm and measure’the Average Signal Amplitude of the residual
763,7 {tpmm signal.

iv. Repeal for the Secondary Standard Reference Tape.
Requirement

Residual Average Signal Amplitudeat’763,7 ftpmm after overwriting
Theratio = (T
Average Signal Amplitude of the original recording at 763,7 ftpmm

shall be legs than 120 % of the same ratio for the Master Standard Reference Tape.

105 Easeof erasure
When a tage has been recorded at 763,7 ftpnmim with the Test Recording Current and then passed through a longitudinal steady
erasing field of 320 000 A/m, any remaning signal shall not exceed 2 % of the Standard Reference Amplituge for that density.
The erasing field shall be reasonably uniform, for example, the field in the middle of a solenoid. This megsurement shall be
made with p band pass filter passing at least the first three harmonics.
10.6 Tapequality

10.6.1 M{ssing pulses

A missing pulseis aloss of read signal amplitude. A missing pulse exists when the base-to-peak read signal js 40 %, or less, of
half the Avierage-Sighal Amplitude for the recording density of 1 718,2 ftpmm on the same tape.
10.6.2 M{|ssing pulse zone

A missing pulse zone commences with a missing pulse and ends when a length of 1 mm of track has been measured. If a
missing pulse zone continues for a distance exceeding 1 mm, a new missing pulse zone commences.

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 applies to both positive and negative azimuth
tracks.

10.7 Signal-to-Noise Ratio (SNR) characteristic

The Signal-to-Noise Ratio is the average rms read signal amplitude divided by the average integrated rms

SNR = 20l0g Average rms signal amplitude dB

Average integrated rms noise amplitude
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Requirement

The SNR for the tape under test (SNRgne) shall be better than -2 dB relative to the SNR for the Master Standard Reference

Tape (SNRy;sr1) When measured according to the procedure defined in annex B.

Traceability to the SNRy, gzt IS provided by the calibration factor supplied with each Secondary Standard Reference Tape.

Section 4 - Requirementsfor an interchanged tape

11 Format
11.1 General

The smallest collgction of data supported by the format is arecord. A record is the smallest distinct set of datarlyt
e.g. from a host, fpr processing and recording by a tape drive system, and the smallest distinct set of data to.be reag
reprocessed and made available, e.g. to a host, by a tape drive system. Two types of record are supported, ‘namely
Records and Unprjocessed Records.

A recorded tape shall contain Unprocessed Records or Processed Records or both. It may also contain Separator N
Processed Records and Unprocessed Records are stored on tape as Entities. Separator Marks may be used by
indicate the logicd separation(s) of the data within a structuring scheme.

Entities and Separator Marks are collected into groups. An index within each group describes the content of th
series of transfornations, namely randomizing, interleaving, blocking, the generation’ and inclusion of two Reg
error correcting codes, and the trandation of bytes to Channel bits, is applied to each group prior to recording. A
Solomon error cofrecting code may be applied to the group; in this case, thedesulting bytes are transformed and
the frames that foljow the group on the tape.

Each group is recprded on a group of tracks. The part of each track iniwhich the user data, Separator Marks ang
information are recorded is called the Main Data Zone of the track. Additional information about the contents of th
location of the tragk(s) and the contents of the track(s) is recorded in the Headers of the Recorded Data Blocks in

of the Main Data ¥one.

In the following
and correcting cofles, but excluding processing, are described. Then the method of recording on the tape and the
itself will be descfibed. However, because of the inherent characteristics of this format, where required, advance r¢
the tape layout will also be made in the course of the-description of the operations on the data.

11.2 Basic Gloups

bs supplied,
from tape,
Processed

flarks. Both
the host to

e group. A
id-Solomon
third Reed-
recorded in

associated
group, the
he ID Area

lescription all operations on the data received from the host computer, including the use of errgr detecting

tape layout
sferences to

The data to be recorded shall be grouped.in Basic Groups of 2 405 376 bytes. Each Basic Group shall be identified by a

running number dllocated consecutively, 'starting with 0. In each Basic Group the bytes are identified by a runn
from 1 to 2 405 376.

The structure of Basic Group N6:*0 is not specified by this International Standard. The data for this group is genet
tape system. It is recorded asthe Vendor Group, (see annex K).

Data and Separatgr Marks received from the host computer shall be grouped in Basic Groups, following Basic G
starting with Basi¢ Greup No. 1. These Basic Groups shall be structured as follows.

ng number

ated by the

roup No. 0,

Note - In this InternationaStandard; Tere are WO TyPES Of SEparalor MarkS Thal are TEraTed 10 85 SeEparalor 1 and Separalor 2. Some other

Standards, e.g.

those which define an interface between a tape drive and a host computer, use the terms "file mark" and "set mark" to denote Separator Marks. It is recom-

mended that Separator 1 be equated to file mark and Separator 2 be equated to set mark.
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Byte No. > 123, 2405336 e 2405337
2 405 376 —>
Block Group
Entities ———» <+— Access Information
Table Table
:~ 20 bytey —>

2 405 376 bytes

01-0051-A

Figure 30 - Structure of a Basic Group

Data constituting Entities shall progress into the Basic Group from left to right (as seen in figure 30). At th
of the Bas|c Group, caled the Block Access Table (BAT), shall progress from right/to left. The Group
(GIT) shalll occupy the last 40 bytes of the Basic Group.

1121 Erftity

An Entity ¢omprises an Entity Header and a sequence of consecutive Records. The Entity Header shall be §
shall precefle the Record Sequence.

All Records in an Entity shall be either Processed Records or Unprocessed Records.
All Records of an Entity, whether Processed or Unprocessed, shall be of equal length.

An Entity fnay span Basic Groups, provided that all ofthe Entity Header and the first 8 bits of the first or si
Entity are Within the same Basic Group.

In the casg where an Entity spans Basic Groups, the parts thereof, within each Basic Group, are identifi
Entity, Middle Part of Entity and Last Part of:Entity (see 11.2.3.2, to 11.2.3.4).

An Entity ghall not contain a Record that does not contain data for interchange.

11.2.1.2 Entity Header

Byte No. 1lis the first byte in-the Entity Header, and Byte No. 8 is the last byte in the Entity Header, i.e. is g
or single Record of the Entity--The Entity Header shall have the following layout:

Byte No. 1 ThiSbyte shall be set to 0000 1000, specifying the number of bytes of the Entity Header,
Byte No. 2 Thi's byte shall be set asfollows:
- if the record is an Unprocessed Record, this byte shall be set to the value 1,

.Y

e same time a part
nformation Table

bytesin length. It

ngle Record of the

bd as Start Part of

djacent to the first

Viz. 8.

- IT Therecord IS a Frocessed Record, this byte shall be set 10

- the value in the range 2 to 254 corresponding to the registered identifier according to
the processing algorithm applied to the record,

- the value 255, if the processing algorithm is not registered.
This byte shall not be set to the value 0.
BytesNo.3to5 shall specify in binary notation the length in bytes of the Record before processing, if

ISO/IEC 11576 of

any (see 11.2.1.1,

2nd paragraph). This length shall not equal 0. Byte No. 3 shall be the MSB, Byte No. 5 shall be the LSB.

BytesNo.6to8 shall specify in binary notation the number of Records in the Entity. This number shall
No. 6 shall be the MSB, Byte No. 8 the LSB.

11.2.2 Group Information Table
The Group Information Table shall be a 40-byte field, and shall have the layout shown in table 1.
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46

Table1 - Group Information Table (continued)

Byte Positions | Lengthin Name of thefield
bytes

2405 337 1 Set to all ZEROs
2405 338

to 3 Basic Group Number
2 405 340

to 4 Record Count
2405 344
2 405 345

to 4 Separator 1 Count
2 405 348
2405 349

to 4 Separator 2 Count
2405 352
2404 453 1 Set to all ZEROs
2405 354

to 3 Basic Group Number of\the Previous Record
2405 356
2 405 357 1 Set to all ZEROs
2405 358

to 3 Basic Graup Number of the Previous Separator 1
2405 360
2405 361 1 Setto all ZEROs
2 405 362

to 3 Basic Group Number of the Previous Separator 2
2405 364
2 405 365 2 Block Access Table Count
2 405 366 Least significant two bytes
2 405 367 2 Count of Records in the Current Basic Group. Least
2 405.368 significant two bytes
2405369 2 Count of Separators 1 in the Current Basic Group.
2 205 370 Least significant two bytes
2405371 2 Count of Separators 2 in the Current Basic Group.
2 405 372 Least significant two bytes
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Table 1 - Group Information Table (concluded)

2405 373 1 MSB of the Block Access Table Count

2405 374 1 MSB of the Count of Records in the current Basic
Group

2405 375 1 MSB of the Count of Separators 1 in the current
Basic Group

2405 376 1 MSB of the Count of Separators 2 in the current
Basic Group

Within
byte shall e in the highest-numbered byte position. However, the last four 1-byte entries contain the most-
the last four 2-byte entries, respectively.

11.2.2.4

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

significant byte of

Eroup.

ecords field in the
rent Basic Group.

red previous Basic
Group exists, this

st-numbered Basic
7 EROs.

st-numbered Basic
V EROs.

11.2.2.8 BJoek-Access Table Count field

Thisfield shall be a 3-byte field. It shall specify in binary notation the number of entriesin the Block Access Table. Thisis not

the same as the number of Records or Parts of Records in the Basic Group.

11.2.2.9 Count of Recordsin the Current Basic Group field
Thisfield shall be a 3-byte field. It shall specify in binary notation the sum of the following:

the number of Separator Mark entriesin the BAT of the current Basic Group,

— thenumber of Recordsin the Entities of the current Basic Group,

— the sum of the numbers in Bytes No. 6 to No. 8 of the Entity Headers of al Entities for which there is a Start Part of

Entity entry (see 11.2.3.2) in the BAT of the current Basic Group, if such an entry exists,

— thevalue which is 1 less than the number in Bytes No. 6 to No. 8 of the Entity Header of the Entity for which thereis a

Start Part of Entity entry (see 11.2.3.2) in the BAT of the current Basic Group, if such an entry exists,
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— thenumber of Total Count of Entity entriesin the BAT of the current Basic Group.

11.2.2.10 Count of Separators1 field
This field shall be a 3-byte field. It shall specify in binary notation the number of Separators 1 written in the current Basic

Group.

11.2.2.11 Count of Separators?2 field
This field shall be a 3-byte field. It shall specify in binary notation the number of Separators 2 written in the current Basic

Group.

11.2.3 Block Access Table (BAT)

The BAT shall cg
contained in the B
the Group Inform
infigure 31. The

position.

Depending on thg
224-1 as specified

are prohibited by this International Standard.

The most significd
— before EWPi
- dfter EWPit

BAT entries gf al following Basic Groups.

ntain one or more entries for each Entity and each Separator Mark of the Basic Group. Entities
asic Group shall also be identified by one or more entries. The first entry shall be written immedi
tion Table, in byte positions 2 405 333 to 2 405 336. Each entry shall be a 4-byte field, Structure
| st byte shall be in the lowest-numbered byte position and the 4th byte shall be in the highest-nur

Entry of the Block Access Table
Flag Byte Count

1st byte 2nd byte 3rd byte 4th byte
(MSB) (LSB)

Figure 31 - Block Access Table

below. This International Standard specifies the @4 settings of the Flag Byte listed in table 2. Of]

It bit of the Flag Byte (see table 2) shall e set as follows:
| shall be set to ZERO;
chall be set to ONE in the currentientry and all following BAT entries of the current Basic Grou

Table 2 - Settings of the Flag Byte

Setting Entry

0000 0001 Entire Entity

0000 0010 Start Part of Entity
0000 0011 Middle Part of Entity
Before 0000 0100 Last Part of Entity

hot entirely
htely before
d as shown
nbered byte

setting of the Flag Byte, the 3-byte Count field shall"express in binary notation a number not greater than

her settings

pandin all

EWP 0000 0101 Total Count of Entity

48

0000 0110 Separator Mark Entity
0000 0111 Skip

1000 0001 Entire Entity

1000 0010 Start Part of Entity
1000 0011 Middle Part of Entity
After 1000 0100 Last Part of Entity
EWP 1000 0101 Total Count of Entity
1000 0110 Separator Mark Entity
1000 0111 Skip
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11.2.3.1 EntireEntity

This entry relates to an Entity and shall specify that the Entity starts and ends in the current Basic Group. The Count field shall

specify the number of bytesin the Entity.
11.2.3.2 Start Part of Entity

This entry relates to an Entity and shall specify that the Entity starts in the current Basic Group and ends in a subsequent Basic
Group. The Count field shall specify the number of bytes in the Start Part of Entity recorded in the current Basic Group.

11.2.3.3 Middle Part of Entity

This entry relates to an Entity and shall specify that the Entity starts in a previous Basic Group and ends in a subseguent Basic

Group. The Count field shall specify the number of bytes in the Middle Part of Entity which isin the current
11234 L

Part of Entity

Basic Group.

This entry yelates to an Entity and shall specify that the Entity starts in a previous Basic Group ard ‘énds if the current Basic

Group. The Count field shall specify the number of bytesin the Last Part of Entity which is invthe current
entry shall be immediately followed in the BAT of the current Basic Group by an entry for Total' Count of E
11.2.3.5 Tptal Count of Entity

Total Court of Entity shall follow the Last Part of Entity entry. This entry relates ta'the’same Entity as that

preceding eéntry for Last Part of Entity. The Count field shall specify the total nurber of bytesin the entire B
11.2.3.6 arator Mark Entity

This entry ghall specify that the Entity is a Separator Mark record. The Count field shall specify the number
Separator 1 record and the number 1 if the Entity is a Separator 2 recard.

11.2.3.7 Skip

There shall be a Skip entry as the last entry of the Block Access Table of each Basic Group. This entry ing
byte of usg data in the current Basic Group has been reached. The Count field shall specify the remaining
the Basic Group. Thus the minimum number that can be specified by the Count field shall be the total num
Group Infdrmation Table and of the Block Access Table. The Count Vauein the Block Access Table for S
amultiple of 4.

id sequences of entpies of the Block Access Table
The valid gequences of entries‘are specified by table 3, in which states and actions are shown within rectang
as (designgted by the setting of the Flag Byte) are shown within ellipses.

Table 3 shpws only\those entries which are valid as the next entry to be encountered in each state or afts
other entrigs areinvalid.

Basic Group. This
ntity.

bf the immediately
ntity.

0if the Entity isa

icates that the last
humber of bytesin
ber of bytes of the
ip entries shall be

hich are present in
ddle Part of Entity

es, and the entries

br each action. All
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Table 3 - Valid sequences of entriesin the Block Access Table

Start first
Basic Group

—

e\

Separator Mark

of Entity

N

Start spanned
Entity

Move to next
Basic Group

Middle Part
of Entity

Continue
spanned Entity

11.3 Sub-Grqups
1131 G1 Sub—i

roGp

Move to hext
Basic Group
if any; else exit

A

96-0244-B

Item complete

Last Part
of Entity

End
spanned Entity

Total Count
of Entity

When a Basic Group has been completed, it shall be split into 36 G1 Sub-Groups, numbered 1 to 36, of 66 816 bytes

numbered from 1 to 66 816, starting with the first 66 816 bytes in the first G1 Sub-Group, followed by the next 66 816 bytes
in the second G1 Sub-Set, and so on.

Byte No. -

50

1,2...66 816 1,2...66 816 1,2...66 816 1,2...66 816 1,2...66 816
18t G 1 2nd G 1 3rdG 1 #hG1 |7 36th G 1
66 816 bytes 66 816 bytes 66 816 bytes 66 816 bytes 66 816 bytes

« (I 2 405 376 bytesIIIIII.

Figure 32 - G1 Sub-Groups
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11.3.2 G2 Sub-Group - Randomizing

The odd numbered bytes of each G1 Sub-Group shall be submitted to an Exclusive OR operation together with a sequence of
bits which is the output of the shift register shown in figure 33. The even numbered bytes of each G1 Sub-Group shall be
submitted to an Exclusive OR operation together with a sequence of bits which is the output of the shift register shown in
figure 33.

o0 0 0 0 0O 00 0 0 O O 0 0 1  Presetvalue
47

é/
Bit clock u
Input data QOutput
95-0089-A
Figure 33 - Shift register

1 2 3 4 | e 66 816 G1 Sub-Group
2 1
4 3
6 5
1 1
1 1
1 1
1 1
1 1
1 1
i i

66 816 66 815
randomizing randomizing
A
D2 D1
D4 D3
D6 D5
33 408 Bytes 33 408 Bytes

i i
1 1

i ! 0dd

Even H | G2 Sub-Group
G2 Sub-Group ! H
D66 816 D66 815

99-0065-A

Figure 34 - G2 Sub-Groups

For each byte the least significant bit, i.e. bit b1 shall be input first. The logical operators are Exclusive ORs.

The G1 Sub-Group is thereby transformed into two G2 Sub-Groups: the Even G2 Sub-Group and the Odd G2 Sub-Group,
each comprising 33 408 bytes.

Forn=1, 2, ..., 33 408, the bytes D, of the G1 Sub-Group shall be allocated and numbered as follows:
- the Even G2 Sub-Group comprises bytes D,,
- the Odd G2 Sub-Group comprises bytes D5, 1
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11.3.3 G3 Sub-Group

A G3 Sub-Group shall consist of an array of 336 Blocks numbered from 1 to 336. The 33 408 bytes of each G2 sub-Group
shall be placed in the 288 Blocks from No. 25 to No. 312, so that each Block contains 116 data bytes. Each such Block is
completed with 12 bytes of C1 ECC are computed according to annex G over the 116 Data Bytes of the Block.

Once the 288 Blocks are filled as indicated and the corresponding C1 ECC bytes have been generated, C2 ECC bytes are
computed over these 288 Blocks and the C1 ECC bytes corresponding to each Block. The resulting 6 144 C2 ECC bytes are
entered in Blocks No. 1 to No. 24 and No. 313 to No. 336. The C2 ECC bytes shall be computed as specified in annex G.

This operation shall be performed for the Even G2 Sub-Group and for the Odd G2 Sub-Group, so that each generates a G3

Sub-Group.
Each Block of a 3 Sub-Group contains 128 bytes. These Blocks shall be numbered consecutively by Block(Numbers in the
range 1 to 336.
No.1 1 1
4
No.24 !

N0.25 % % % % % % :
e h bGP . i48 | 56
____________________________________________________________________________________________ No0.312 |

N0.313 1
4
No0.336 ! !
%
T
1 1 1
116 DataBytes 14C1ECChbytes 128:€2 ECC bytes

Figure 35— G3 Sub-Groups

52
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11.4 DataBlock

Each 128-byte Block shall be transformed into a 136-byte Data Block by the addition of a Header of 8 bytes preceding the 128
bytes of the block. The structure of the Header shall be as shown in figure 36.

b8 b7 b6 b5 b4 b3 b2 bl
D1 Data Block Number (DBN)
D2 DBN ID Information
D3 ID Information
D7 o mformation
D5 ID Information
D6 ID Information
D7 ID Information
D8 ID Information

Figure 36 - Structure of the Data Block Header
These ID hytes shall contain the following ID Information.

— DataHlock Number

— Tape Uength and Thickness ID
— Logicdl FramelID

- Patitign ID

- Areal
— Rep
— Positign

- Group|Count

—  Separgtor 1 Count

- Separgtor 2 Count

— Record Count

- Absol{te Frame Number

-  Overwfrite Code

- Error Detecting Code for Basic' Groups

—  Error Detecting Code for G2'Sub-Groups
- HeadID

This ID Inflormation shall"be recorded as specified in 11.4.2.
11.4.1 1Dinformation
11.4.1.1 DataBlock Number (DBN)

This 9-hit fiefd shall consist of the 8 bits of byte D1 and of bit b8 of byte TDZ as the msb of thisTield. Tt shall specify the Data
Block Number. The value of this number shall be in the range 0 to 335.

11.4.1.2 TapeLength and Thickness|D
This 8-hit field shall be set as follows.

Bits 8 and 7 shall be set to: 00 to indicate a tape thickness of 6,5 umto 7,3 um
01 to indicate a tape thickness of 5,0 um to 5,5 um

Bits 6 to 1 shall express in binary notation an integer n in the range 1 to 46, such that 5n specifies the length of the tape in
metres.

11.4.1.3 Logical Frame|D (LFID)
This 8-hit field shall be set asfollows.

Bit 8 This bit shall be set to ONE, if the Frame isthe last of the Basic Group, elseit shall be set to ZERO.
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Bit 7

Bits6to 1

This bit shall be set to ONE if the Frame is an ECC 3 Frame (see 16.5.3), elseit shall be set to ZERO.

the ordinal number n of the Data Frame, for n=1 to 20.
11.4.1.4 Partition ID
This 8-bit field shall specify in binary notation the ordinal number of the partition in the range 0 to 255.

11.4.15 ArealD

This 4-hit field shall specify the current area on the tape and thereby indicate the type of the current Frame. Other settings than
those specified in figure 37 are prohibited by this International Standard.

These bits shall be set to al ZEROs, if the Frame is an Amble Frame, else they shall express in binary notation

11.4.1.6 Repeat
This 3-bit field sh

000
001
010
011
100
101
110
111

Bit Positions Definition
716 |5 1|4
O[O0 |0 | O | DeviceArea
0 [0 |0 |1 | ReferenceArea
0|0 (1] 0| SystemArea
0|1 |0 |0 | DaaArea
0|1 |0 (1] EODArea
O |1 (1] 1| Optiona DeviceArea

Figure37- ArealD

bl| specify the number of instances of a Basic Group.

shall indi
shall indi
shall indi
shall indi
shall indi
shall indi
shall indi
shall indi

11.4.1.7 Position

This 3-bit field S

contiguous record

54

ate that there is only one instance of the Basi¢‘Group.
ate that there are 2 instances of the Basic Group.
ate that there are 3 instances of the BasicGroup.
ate that there are 4 instances of the Basic Group.
ate that there are 5 instances of the\Basic Group.
ate that there are 6 instances of-the Basic Group.
ate that there are 7 instances of* the Basic Group.
ate that there are 8 instances of the Basic Group.

hall specify the ordinal position of the current recorded instance of this Basic Group in a sequence of
bd instances of-this Basic Group, see figure 38.

Bit Positions Definition
3 2 1
a) Q a) Thefirst-iastance-of-the-Basic-Grot P

The 2nd instance of the Basic Group.

The 3rd instance of the Basic Group.

The 4th instance of the Basic Group.

The 5th instance of the Basic Group.

The 6th instance of the Basic Group.

The 7th instance of the Basic Group.

| k| R r| o O ©
| ~r| of o] »r| | ©

k| o »r| O] Rr| O] »

The 8th instance of the Basic Group.

Figure 38 - Position field
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11.4.1.8 Group Count

This 24-bit field shall specify the number of Basic Groups that have been written following the Vendor Group of the current
partition, starting with 1 and including the current Basic Group. The Vendor Group shall have a Basic Group count of 0. When

Repeat isu

sed, the Group Count shall remain unchanged for each instance of a Basic Group.

11.4.1.9 Separator 1 Count

This 32-bit field shall specify the number of Separators 1 written since the beginning of the partition up to and including the
current Basic Group. Thefirst Separator 1 in the partition shall have a count of 1.

11.4.1.10 Separator 2 Count

This 32-bif]
including t
11.4.1.11

This 32-bi
Records i

Information Table.

11.4.1.12

This 24-bif
have AFN
Intermedial

11.4.1.13
The 1D Par

Cadlculatior]

A primitivg

The D par

ne current Basic Group. The first Separator 2 in the partition shall have a count of 1.

Record Count

the current Basic Group. This number shall specify the Record Count (see<11.2.2) recor

\bsolute Frame Number (AFN)

1. Any discontinuous or repeated numbers shall only occur in anZAmble Frame sequence (s4
e Frames (see 16.5.5).

D Parity
ty bytes shall be computed using an extended Reed-Solemon Code.

in a GF (28) shall be defined by:
G(X)=x8+x4+x3+x2+1

> element o in GF (28) is 00000010
ty bytes shall satisfy:

HsxVs=0

1 1 1 1 1«1-0
a* a® a? oalr1vo 1

[ID1]
D2
ID3

1D4
Vs=

field shall specify the number of Separators 2 that have been written since the beginning of the partition, up to and

field shall specify the number of Records written since the beginning of the partition, incluging any complete

Hded in the Group

field shall specify the Absolute Frame Number of the current Frame, The first Frame of the Rgference Area shall

e 17.1), except in

1D5

ID6
ID7
| 1D8

11.4.1.14 Overwrite Code
The Overwrite Code shall be set either in the range 1 to 255 and shall not be identical with the last overwrite operation or to all

ZEROs.

11.4.1.15 Error Detecting Code for Basic Groups
This Error Detecting Code shall be set for ECC Frames only. It shall consist of the two bytes resulting from the arithmetic

addition by

te-by-byte of all bytes of the Basic Group.
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11.4.1.16 Error Detecting Code for G2 Sub-Groups
The two EDC bytes shall be hardware —generated by shifting serially the bytes of the G2 Sub-Group.

G(X) =x16 + x12 +x5 + 1
See annex M.
11.4.1.17 Head ID

The Head ID shall either specify the decimal values 1, 2 or 3 indicating the corresponding write head number or to the decimal
value 0 indicating that the write head number is not specified.

11.4.2 Recordi

afthall 1

niormatiaon-in
TTIIacrorT T

thalData Dlaal

Lloadeora

The 336 Data Blogks of a G3 Sub-Group shall be arranged in 21 sequences of 16 Data Blocks. The ID Informatiel
within theses 16 [Data Blocks as specified in figure 39 for Data Blocks 1 to 16. The same layout is repeatedhin eag

of 16 Data blocks

O triCT o T TiTol

ol
oot DTrociT reattrs

hislaid out
h sequence

DataBlock1 | ID 1 Data Block Number
bit 8 Data Block Number (msb)
ID2 bit 7tobit4 | ArealD
bit 3 Set to ZERO
bit2and bit1 | Head ID
ID 3 AFN (LSB)
ID 4 Overwrite Code
ID5 Set to ZEROs
ID 6 Set to ZEROs
ID7 ID Parity
ID8 | DyParity
DATA 128 bytes of Data
DgtaBlock 2 | ID 1 Data Block Number
bit8 Data Block Number (msb)
bitZtobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2andbit1 | Head ID
bit 8 Set to ZERO
bit 7 to bit 5 Repeats
ID3 Bit 4 Set to ZERO
bit3and bit1 | Positions
ID5 Tape Length and Thickness ID (LSB)
ID 6 Tape Length and Thickness 1D (MSB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
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Figure 39 - Allocation of ID Information (continued)
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DataBlock3 | ID 1 Data Block Number
bit 8 Data Block Number (msh)
hit78tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2and bit1 | Head ID
ID3 AFN (LSB)
ID 4 Overwrite Code
D5 Sat to ZERQs
ID 6 Set to ZEROs
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
DataBlock 4 | ID 1 Data Block Number
bit 8 Data Block Number (msh)
bit7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit 2and bit 1 | Head ID
ID3 Separatar-t.Count (L SB)
ID 4 Separator 1 Count
ID5 Separator 1 Count
ID 6 Separator 1 Count (MSB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
DataBlock5 | ID 1 Data Block Number
bit 8 Data Block Number (msh)
bit7tobit4 | ArealD
D2 bit 3 Set to ZERO
bit2and bit1 | Head ID
ID3 AFN (LSB)
ID 4 Overwrite Code
ID5 Set to ZEROs
IDo Setto ZEROs
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data

Figure 39 - Allocation of ID Information (continued)
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DataBlock 6 | ID 1 Data Block Number
bit 8 Data Block Number (msh)
bit 7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2and bit1 | Head ID
ID3 Separator 2 Count (L SB)
ID 4 Separator 2 Count
D5 Separator 2 Count
ID 6 Separator 2 Count (MSB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
D@taBlock 7 | ID 1 Data Block Number
bit 8 Data Block Number (msh)
bit 7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2and bit1 | Head ID
ID 3 AFN (LSB)
ID 4 Overwrite Cade
ID5 Set to ZEROs
ID 6 Set to.ZEROs
ID7 | D-Parity
ID8 ID Parity
DATA 128 bytes of Data
DataBlock8 | ID1 Data Block Number
bit 8 Data Block Number (msb)
bit 7tobit4 | ArealD
ID 2 bit 3 Set to ZERO
bit 2and bit 1 | Head ID
D3 Record Count (LSB)
ID4 Record Count
ID5 Record Count
D0 Record Count (VrSB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
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Figure 39 - Allocation of ID Information (continued)
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DataBlock9 | ID 1 Data Block Number
bit 8 Data Block Number (msh)
bit 7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2and bit1 | Head ID
ID 3 AFN (LSB)
ID 4 Overwrite Code
D5 Sat to ZERQs
ID 6 Set to ZEROs
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
DataBlock 10| ID 1 Data Block Number
bit 8 Data Block Number (msh)
bit 7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2and bit1 | Head ID
ID3 Partition ID
ID 4 Group:Count (LSB)
ID5 Group Count
ID6 Group Count (MSB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
DataBlock 11| ID 1 Data Block Number
bit 8 Data Block Number (msh)
bit 7tobit4 | ArealD
D2 bit 3 Set to ZERO
bit2and bit1 | Head ID
ID 3 AFN (LSB)
ID 4 Overwrite Code
ID5 Set to ZEROs
Do Serto ZEROS
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data

Figure 39 - Allocation of ID Information (continued)
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DataBlock 12| ID 1 Data Block Number
bit 8 Data Block Number (msh)
bit 7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2and bit1 | Head ID
ID3 LFID
ID 4 AFN (LSB)
D5 AEN
ID 6 AFN (MSB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
D@taBlock 13| ID 1 Data Block Number
bit 8 Data Block Number (msh)
bit 7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2tobit1l | HeadID
ID 3 AFN (LSB)
ID 4 Overwrite Cade
ID5 Set to ZEROs
ID 6 Set to.ZEROs
ID7 | D-Parity
ID8 ID Parity
DATA 128 bytes of Data
D@taBlock 14| ID 1 Data Block Number
bit 8 Data Block Number (msh)
bit 7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2and bit1 | Head ID
ID3 LFID
ID 4 AFN (LSB)
ID5 AFN
IDo AFN (VISB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
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Figure 39 - Allocation of ID Information (continued)
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DataBlock 15| ID 1 Data Block Number
bit 8 Data Block Number (msb)
bit 7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2and bit 1 | Head ID
ID 3 AFN (LSB)
ID4 Overwrite Code
D5 Error nmnr'ring Codefor Basic Grol e} (I QR)
ID6 Error Detecting Code for Basic Group (M SB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
DataBlock 16| ID 1 Data Block Number
bit 8 Data Block Number (msb)
bit 7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2and bit 1 | Head ID
ID3 Error Deteeting Code for Even G2 Sub-Group (L $B)
ID 4 Error Detecting Code for Even G2 Sub-Group
(MSB)
ID5 Error Detecting Code for Odd G2 Sub-Group (L9B)
ID6 Error Detecting Code for Odd G2 Sub-Group (M $B)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
Figure 39 - Allocation of 1D Information (concluded)
12 Milethod of recor ding
The methodl of recording shall"be
— aONH isrepresented by a positive residual magnetism,
— aZERpP isrepresented by a negative residual magnetism.
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Head Scan Direction

3

Recordin,
Current

Magnetic Flux

Recor
Curreg
Resid
Bit cg
121 Physical
The nomina max
These values are @
12.2 Long-tef

The long-term avd
of the nominal bit

12.3 Short-te

The short-term av
be within 0,35 %

124 Rateof
The above defineq

12.5 Bit shift
When measured a

126 Read sid
The Average Sign

ding
Nt

Lial Magnetism

Is

recor ding density
imum physical recording density is 6 872,9 ftpmm. The resulting nominal bit cell length is
erived from the track length (see 13.7) divided by the numberof bits per track.
m aver age bit cell length
brage bit cell length for each track shall be measured.over 64 Recorded Data Blocks. It shall be w
cell length.
'm aver age bit cell length
brage bit cell length, referred to a particular bit cell, shall be the average of the preceding 40 bit ¢
bf the long-term average bit cell length for the preceding track of the same azimuth.
thange
short-term average bit cell length shall not change at arate greater than 0,05 % per bit cell.

ccording to annex & (HFA 11100 + 0AG1110/(Ag100 + Agoro) shall be lessthan 0,05.

nal amplitude
Al Amplitade of an interchanged cartridge shall be at

763,7 ftpmm,

859/1 ftpmm, 981,8 ftpmm, 1 145,5 ftpmm, 1 374,6 ftpmm, 1 718,2 ftpmm, 2 291,0 ftpmm, 3 4

,145 5 pum.

ithin 0,2 %

Hlls. 1t shall

36,4 ftpmm

and 4581,9 f1pmm between 80 % and 140 % of the respective nominal recorded levels (see C.1).

12.7 Maximu

m recorded levels

Recorded signals shall be erasable by overwriting. The Maximum Allowable Recorded Levels specified in C.2 of annex C
shall not be exceeded.

13
131

Track geometry
Track configuration

The helical track pattern is formed by the relationship between the direction of tape motion and the axis of rotation of a pair of
heads, one of which has a positive azimuth angle and the other a negative azimuth angle. The direction of recording is away
from the Tape Reference Edge. The track configuration is shown in figure 40.
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i ; Negative azimuth track .
Positive azimuth track g Tape motion

-
A

\ AY
/ A \(\T’X
A <
Tape Reference Edge

Positive azimuth angle Negative azimuth gngle

96-0176-A

A : Tape width L “Track length
B : Ideal tape centreline P : Track pitch
@ : Track angle T : Track width

Figure 40 - Track conhfiguration (view on the recording surface)

13.2 Ayeragetrack pitch
The average track pitch, taken over any_group of 30 consecutive tracks, shall be 5,50 um + 0,20 um. The trgck pitch at a non-
seamless append point (see 16.5.6.2) shall not be included in this average.
13.3 Variations of thetrack pitch

The changg of track pitch.between successive track pitches shall not exceed 2,0 %, excluding the effed of an appending
operation (bee 16.5.6).
13.4  Track width

The nomingl track)width is 5,5 um.
The measufedtrack width shall be 5,5 um £ 0,5 pum.
This requirement shall not apply at a non-seamless append point.

135 Track angle
The nominal angle of each track with respect to the Tape Reference Edge shall be 4,885 0°.

13.6 Track edge straightness
The leading edge of each track shall be straight when measured according to annex F.

13.7 Track length
The length of each track shall be 62,700 mm + 0,050 mm.

13.8 Azimuth angles
The positive and the negative azimuth angles shall be 25°0'0" + 0°15'0"
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14  Recorded patterns

Each Data Block consists of 136 8-hit bytes, viz. 128 data bytes and 8 Data Block Header bytes. These 8-bit bytes are grouped
pair-wise into 68 16-bit bytes which are represented by 18-Channel bit patterns according to annex D.

14.1 Recorded Data Block

A recorded Data Block shall consist of 1 260 Channel bits representing the 68 16-bit bytes of a Main Data Block, each
preceded by a 36-Channel bit Sync field having one of the following patterns

ab) 111000000 000110011 111111100 000000011 Q=0

cd 11

0000000 001110011 111111100 000000011 Q=0

Pattern a) shall be
Pattern b) shall be
Pattern c) shall be
Pattern d) shall be
(See annex D)

15 Format
15.1  Track st

Each track shall ¢
figure 41.

usedforQ' =0
usedforQ' =1
usedforQ' =2
usedforQ'=3

of tracks
ucture
omprise 342 Blocks and consist of two Margin Zones and one Main-Data Zone as shown in

Table 4 - Format of atrack

Zone Contents Number of
Blocks
Margin Zone 1 Margin Bloeks 3
Main DataZonel | Recorded DataBlocks 1 to 336 336
Margin Zone 2 Margin Blocks 3

«C Head direction

\w
Margin N\ e
R\ \\ \ Data Blocks Blocks
o\
"),
Margin|(//////, Bl u
/) Data/Blocks ape
Blosks | Blocks direction
Mi Data Blocks Eﬁ‘,ﬁgﬁﬁ
N
[ - Margin
&Zkks Data/Blocks Blocks

table 4 and

01-0095-A

Figure 41 — Format of tracks

15.2 Positioning accuracy

The top of the 172nd Block of a track shall be at a distance of 4,460 mm + 0,021 mm from the Tape Reference Edge. In
addition the tops of the 172nd Blocks of any pair of adjacent tracks shall not differ by more than 7,8 um. Thisis equivalent to
0,5 Block along the track at the centre of the track.

15.3 Tracking scheme

This format does not include any aids specially designed to assist a reading device in maintaining tracking. However the
requirements of 15.2 limit the extent of the conditionsthat it must be handled correctly.
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154 Generation of Margin Blocks

Margin Blocks shall have a length of 1 260 Channel bits obtained from the output of the shift register shown in figure 42. The
operation of this shift register shall be as shown in table 5.

1 1 1 1 1 1 1 <«— Presetvalue

\4
v

bl b2 b3 b4 b5 b6 b7

01-0003-A

Figure 42 — Shift register for Margin Blocks

Table 5— Channd bit generation
b5 b6 b7

o
l_\
o
N
o
w
o
a

bits

16 18
bits —  bits

bits

k| o ofl | »r| | o] R| R| r| Oof O O] Of
o|l ol r{lr| r| rffo| r| | »r| O] O] ©of O ,| ~
o|l r| Rrlr| r| of ,l ~| ol o] O] ©Of R| ,| K
Rl Rl R[] o R| ,| r| ]l o o] ©f R| P| R R
Rl k| Rrllo]| ~| | r| o] ofl ol/e]| Rr| Rr| Pr| R| R
Rl | ol ,| »r| o]l o] ol ol o] R | R,r| R R
Rl o R[] ,r| of o]l o] ©of R| | R| RP| ¥ R R
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The 1st line in this table is the starting setting of the shift register of figure 42. Bit b7 shall be the first bit of the source of the
Margin Block. This starting setting is processed by the shift register, this processing yields the setting shown in the 2nd line of
table 5, viz. 01111111, bit b7 shall be the 2nd bhit of the source of Margin Block, and so on. The bit run is trandated from 16-
bit bytesinto 18 Channel bit patterns.

16 Layout of thetape
The layout of the tape shall consist of a Device Areafollowed by up to 256 partitions. Each partition shall consist of

— the Reference Area
- the System Area
- the DataAri
- theEOD Ar
— theOptional Device Area
P Partition No. 0
Pos. Pos. Vendor \ Vendor \ Recorded\ Recorded
Device Reference Tol. \System System \System Tol. G G D Data
Arca Band \ Preamble Log \ Postamble roup roup ata
Area an Band Preamble Group Group
No.1 No.2 No. 1 No.2
DEVICE ||REFERENCE SYSTEM DATA
o ol lal -
“—r || ——> < > | <
870 mm 600 50 150 400 50 50 150 40 40 40
+ 10 mm Frames Frames| Frames Frames Frames Frames | Frames | Frames | Frames Framgs
PBOT LBOT
Partition No. 0 |, Partition No.1 | Partition No. 2
Last Optional
Recorded Ar;ble EOAD Device
Data Grouy rames red Area
DATA . |, EOD )"OPTIONAL DEVICE
Ll hl
40 30 600 600 mm + 10 mm
Frame Frames”) |\Frames
LBOT for Partition No. 1
Partition No. 2 Partition No. n
» 4“—>
»
PEOT

01-0004-A
Figure 43 - Layout of thetape

16.1 DeviceArea

This area shall be the first area on the magnetic tape and shall extend from PBOT to LBOT. It shall not be used for writing
data for interchange. Its length, measured parallel to the Tape Reference Edge, from PBOT to the first bit of the first block of
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the first recorded track of the Reference Area, shall be 870 mm + 10 mm. It shall consist of three zones: a spin-up zone, a test

zone and a guard zone.

The first zone of the Device Areais a spin-up zone. It is the part of the tape which is wrapped around the d
isloaded into the drive.

The spin-up zone shall be followed by atest zone available for read/write purposes. The contents of these
specified by this International Standard.

The test zone shall be followed by a guard zone of length 6,2 mm min. in which no recording is permitted.
16.2 ReferenceArea

rum when the tape

two zones are not

This area shall consist of the Frames with AFN 1 to AFN 600, of which thefirst starts at LBOT and has AFI)
Areais usgd as the physical reference when updating the System Log. The content of these Frames-is)ng
Internationpl Standard and shall be ignored in interchange.

16.3 Pqsition Tolerance Band No. 1

This band ghall have a nomina length equivalent to 50 Frames, from AFN 601 to AFN650. It is used to
positioning tolerances when updating the System Log. Discontinuities and repetitions of the’AFNs may occ
recorded signals may be ill-defined in this band. The content of these Frames is nat specified by this Inte
and shall bg ignored in interchange.

16.4.1 em Preamble

16.4.2 em Log

The Systenm Log shall be recorded in the AIT RMICQ1t may be recorded also on the tape.

If the Systém Log is recorded also on the tape, there shall be 400 instances with AFN 801 to AFN 1 200 of
in figure 441 recorded on the tape. In each partition 48 bytes shall be allocated to the Partition Information g

Partition Information of each partition shalb be recorded in the System Log of Partition 0. Figure 44 show
with Vendgr Data information.

If the Systém Log is recorded in.the AIT RMIC only, the content of these 400 Frames is not specified by
Standard apd shall be ignored.in Interchange.

| 1. The Reference
t specified by this

accommodate the
rin this band. The
rnational Standard

nd No. 2, and the

is not specified by

the Frame shown
f the partition The
s the System Log

this International
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If the tape contain
shall be set to al 2
the last partition d

68

Byte Positions Recorded Field Number of Bytes
1to 48 Partition O Information 48
49t0 96 Partition 1 Information 48
. R . 12 288
12 241 to 12 288 | Partition 255 Information 48
12289 to 12 360 [ Volume Information 72
12341 to 12 362 | System Log Data Type Number 2
12 363t0 33408 | System Log Vendor Data 21046 66816
12 3409 to 33 456 | Partition O Information 48
33457t0 33504 | Partition 1 Information 48
R R R 12(288
45 649 to 45 696 | Partition 255 Information 48
45 697 to 45 768 | Volume Information 72
257691045770 | System Log Data Type Number 2
45 771 to 66 816 | System Log Vendor Data 21 046

Figure 44 - System Log with Vendaor'Data infor mation

s only one partition, the 12 240 bytes intendedfer the Partition 1 Information to Partition 255 Information
'EROs. If the tape contains more than one partition, then the Partition Information for the partitiop following
Efined shall be set to ZEROs.
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16.4.2.1 Partition Information

The Partition Information shall comprise the fields specified in figure 45.

Previous Groups Written 4 Bytes
Total Groups Written 4 Bytes
Set to all ZEROs 1 Byte
Previous Groups Read 3 Bytes
Total Groups Read 4 Bytes
Settoal- ZERQOs 1 Byte
Total Rewritten Frames 3 Bytes
Set to all ZEROs 1 Byte
Total 3rd ECC Count 3 Bytes
Access Count 4 Bytes
Update Replace Count 4 Bytes
Previous Rewritten Frames 2 Bytes
Previous 3rd ECC Count 2 Bytes
Set to all ZEROs 1 Byte
L oad Count 3.Bytes
Set to all ZEROs 1 Byte
Last Valid Absolute Frame Number 3 Bytes
Flag Byte |Bit1 |Prevent Write 1 Byte

Bit 2 | Prevent Read

Bit 3 | PreventWrite Retry

Bit 4 |Prevent Read Retry

Bit5 |Setto ZERO

Bit 6. | Set to ZERO

Bit’7" | Set to ZERO

Bit 8 | Partition is Opened
M aximun-Absolute Frame Number 3 Bytes

Figure 45 - Partition Information
Where thefield of a Partition Information contain numerical values, these are recorded in binary notation in these fields.

16.4.2.1.1 |Previous Groups Written
Thisfield ghall specify the number of Basic Groups physically written to the partition since the last update of the System Area.

16.4.2.1.2 [Total GroupsWritten
Thisfield ghall specify/the total number of Basic Groups physically written to the partition since the first time the partition was
written.
16.4.2.1.3 [Previous Groups Read
Thisfield shall specify the number of Basic Groups physically read from the partition since the last update of the System Area.

16.4.2.1.4 Total Groups Read

This field shall specify the total number of Basic Groups physically read from the tape partition since the first time the
partition was written. This number shall not include any read operation which is part of a Read-After-Write check. The
number accumulates over the life of the tape unless aformat passis performed, in which case thisfield is re-set to the value 0.

16.4.2.1.5 Total Rewritten Frames

This field shall be the total number of Frames of the partition that have been rewritten since the partition was first written. It
shall be incremented by 1 each time a Frame is repeated following error detection by the Read-After-Write process. This count
shall not include any Frames which are written between the original Frame and its rewrite. The number accumulates over the
life of the tape unless aformat pass is performed, in which case thisfield is re-set to the value 0.
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16.4.2.1.6 Total 3rd ECC Count

This field shall specify the number of Basic Groups which have been physically read and data has not been recovered without
requiring the use of C3 correction since the first time the partition was written. The number accumulates over the life of the
tape unless aformat pass is performed, in which case thisfield is re-set to the value 0.

16.4.2.1.7 Access Count
If used, thisfield shall specify the number of accesses to the partition. Thisfield shall be set to all ZEROs if not used.

16.4.2.1.8 Updat

e Replace Count

If used, thisfield shall specify the number of write operations to the partition. Thisfield shall be set to all ZEROs if not used.

16.4.2.1.9 Previg

Thisfield shall sp
It shall be increm
count shall not ind
16.4.2.1.10 Previ

Thisfield shall sp

us Rewritten Frames
ecify the number of Frames of the partition that have been rewritten since the last update of the S

lude any Frames which are written between the original Frame and its rewrite.

lous 3rd ECC Count
ecify the number of Basic Groups which have been physically read and data has not been recove

requiring the use ¢f C3 correction since the last update of the System area.

16.4.2.1.11 Load

This field shall sp
consist of threadin
the tape. The nur
to thevalue 0. Thi

Count

ecify the number of times the tape has been loaded since the first time the tape was written. On
g the tape around the drum of the drive mechanism, positioning.the tape ready for use and later
ber accumulates over the life of the tape unless aformat pass.is performed, in which case this fi
Isfield shall be Reserved in the System Log of Partition @ ofva partitioned tape.

ystem area.

pnted by 1 each time a Frame is repeated following error detection by the Read-After-Write prjocess. This

red without

e |oad shall
Iinthreading
pld is re-set

shall have

16.4.2.1.12 Last JValid Absolute Frame Number
This field shall specify the AFN of the last Frame containing valid data. The first Frame of the Reference Arez
AFN 1.
16.4.2.1.13 Flag Byte
Bitl Prevent Write
If set to 4ERO, write operation for the partition is enabled
If set to QNE, write operation for the partition isinhibited
Bit2 Prevent Read
If set to 4ERO, read operationfor the partition is enabled
If set to QNE, read operation for the partition is inhibited
Bit3  Prevent Write Retry
If set to 4ERO, Write-retry operation for the partition is enabled

If set to ONEwriteretry operationfor the partitionisinhibited |

Bit4

Prevent Read Retry

If set to ZERO, read-retry operation for the partition is enabled
If set to ONE, read-retry operation for the partition isinhibited

Bits 5 to 7 shall be set to ZERO.

Bit8  Partition

is Opened

Shall be set to ZERO, when all operations in the partition have been performed
Shall be set to ONE before aread and/or a write operation within the partition
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16.4.2.1.14 Maximum Absolute Frame Number
Thisfield shall specify the AFN of the last Frame of the last EOD Area.

16.4.2.1.15 Reserved Field

Reserved Fields shall be set to all ZEROs.

16.4.2.2 Volume Information

This 72-byte field shall contain the information about the volume.

Field Bytes Description
Reserved €] >et 1o dl ZERO
Last read Partition 1 Last read Partition Number of the cartridgd
Number
Last updated Partition 1 Last updated Partition Number of the
Number cartridge
Length and Thickness 1 Bit1toBit6 | Tape Length Number
Numbers
Bit 7 and Bit 8 | TapeThickness Number
Flags 1 Bitl |[AIT Native Flag
Bit2 |Lead/Unload at PBOT
Bit 3| System Log Location
Bit4
Bit5 |Setto ONE
Bit6 |SettoZERO
Bit7 |SettoZERO
Bit8 |SettoZERO
Last Partition Number 1 Last Partition Number of the cartridge
Device AreaMap 32 256 bits of Device Area Allocation Map
Reserved 32 Set to al ZEROs
Figure 46 - Volume Information
16.4.2.2.1 |Last read Partition Number
Thisfield ghall specifythe Partition Number of the partition last read.
16.4.2.2.2 |Last updated Partition Number
Thisfield ghall specify the Partition Number of the partition last updated.

16.4.2.2.3 ‘tengthrand-Thickmess Numbers

Bit 6 to bit 1 shall be set to the same value as that recorded by Bit 6 to Bit 1 of the Tape Length and Thickness ID byte (see
11.4.1.2).

Bit 8 and bit 7 when set to

00 Indicate Type A
01 Indicate Type B

Other settings of these bits are prohibited by this International Standard.
16.4.2.2.4 Flags

Bit 1 If set ZERO, the number of partitions shall be 2
If set to ONE, the maximum number of partitionsis limited by the size of the RMIC
Bit 2 If set to ZERO and thereis an Optional Device Area, load/unload shall be done at the Optional Device Area
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If set to ONE, load/unload shall be done at the PBOT
Bit 3and bit4 These bits shall indicate the location of the System Log

If set to 10, the System Log is recorded both on the tape and in the RMIC
If set to 11, the System Log is recorded in the RMIC only
If set to 11, the System Log is recorded in the MIC only

Bit5 shall be set to ONE, indicating the presence of RMIC
Bit 6 to bit 8 shall be set to all ZEROs
Other settings of t

16.4.2.2.5 Last Partition Number
Thisisthe last valjd partition number on the tape.

16.4.2.2.6 Devicg Area Map
Thisis abit allocation map of the Optional Device Area. There are 256 bits in the 32 bytes. A bit.is'assigned to eagh partition.
If this bit is set to ONE then the partition contains an Optional Device Area.

16.4.2.3 System Log Vendor Data Type Number

This number shall|be represented by two bytes.

When set to the vadlue 0, the System Log Vendor Data shall be all ZEROs.

When set to the vdlue 1, the System Log Vendor Data shall contain vendor-unigueinformation.
16.4.3 System Postamble

The System Postamble shall consist of 50 System Amble Frames AFN.4 201 to AFN 1 250. Their content is not gpecified by
this International $tandard and shall be ignored in interchange.

Note - It is recommended that the continuum comprising the System Preamble,.the¢System Log, the Vendor Data information and the System| Postamble be
written in a continuoug motion when the System Log is updated.

16.4.4 Position Tolerance Band No. 2
This band shall have a nomina length equivalent to, 50 Frames. The content of these Frames is not specifjed by this
International Stanglard and shall be ignored in interchange.
16.4.5 Vendor Group Preamble

The Vendor Group Preamble shall consist of 150 Frames with AFN 1 301 to AFN 1 450. The Vendor Group Preamble shall
immediately precede the Vendor Groupand be contiguous with it. The content of these Frames is not specified by this
International Stanglard and shall be igrored in interchange.
16.5 DataArga
This area shall copsist of the V.endor Group and one or more Recorded Data Groups.

16.5.1 Vendor Group

A Vendor Group|is¢he recorded instance of Basic Group No. O, the content of WhICh is not speC|f|ed by th|s I
Standard. The Vendo
and recording the resulting Frames. The first of these Fram% shaII have AFN 1 451

nternational
clause 11

In addition none or either or both of two further operations, namely ECC3 and Repeated Frames may be applied.
No unrecorded space or physical discontinuity or seam or AFN discontinuity or repetition may occur within aVendor Group.

16.5.2 Recorded Data Group

Each Recorded Data Group is arecorded instance of a Basic Group, and is formed from the data sent from a host computer by
applying the operations described in clause 11 and recording the resulting Frames in the sequence of their Logical Frame
Numbers.

In addition, none or either or both of two further operations may be applied. These are ECC3 and Repeated Frames. No
unrecorded space or physical discontinuity or seam or AFN discontinuity or repetition may occur within a Recorded Data
Group.
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16.5.3 ECC3

The Error Correction Code 3 has the capability of correcting any two tracks that are bad in a Recorded Data Group. The ECC3
data is derived from the 36 G1 Sub-Groups of the Basic Group to form a 37th, 38th, 39th and a 40th G1 Sub-Group. It shall
use the following Reed-Solomon code:

GF(28) (20, 18, 3)
The calculation on GF(28) shall be defined by the following polynomial:
G(¥)=x8+x*+x3+x2+1 O =(00000010)
The interl epve depth-of ECC3 shall be oneframe the ECC bytes shall satisfy
HrxVg=0

The genergtor polynomial shall be
j=1

Gr () = |‘J(x—a‘)

1 1 1 1 - 1 1C1

HR= | g19 18 17 16 ... 2°g@ O
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Dn x2 +i x 33408 + 0 + 0 x 66816
Dn x2 +i x33408 +1 + 0 x 66816
Dn x2 +i x 33408 + 0 + 1 x 66816
Dn x2 +i x33408 +1 + 1 x 66816
Dn x2 +i x33408 + 0 + 2 x 66816
Dn x2 +i x33408 + 1 + 2 x 66816

Dn x2 +i x33408 + 0 + 3 x GR]/1A

Dn x2 +i x33408 +1 + 3 x 66816
Dn x2 +i x33408 + 0 + 4 x 66816
Dn x2 +i x33408 + 1 + 4 x 66816
Dn x2 +i x33408 + 0 + 5 x 66816

Dn x2 +i x33408 +1 + 5 x 66816
Dn x2 +i x33408 + 0 + 6 x 66816

Dn x2 +i x33408 + 1 + 6 x 66816

Dn x2 +i x 33408 + 1418 66816
Pn 2 +i x33408 +© 19 x 66816

| Qn x2 +i x33408"+ 1+ 19 x 66816
n=0,1,2,..,33407

i=0,123

D, = User data byte numbet;

P, = Parity byte number

Q,, = Parity bytequmber

16.5.4 Multiple|Recorded I nstances

Each Basic Group, other than Basic Group No. 0, may be recorded in a sequence of contiguous instances. The¢ maximum
number of such ipstances shal~be 8. Within a sequence of Recorded Data Groups which are derived from the pame Basic
Group the values pf Logical Frame ID, Position and AFN will be different. There will also be differences in the values of the
Parity bytes computed from these. There may aso be differences in the number of Repeated Frames per Recorded Pata Group
in such a sequence.

16.5.5 Repeated Frames

In the Data Area, a Frame within a Recorded Data Group may be repeated by rewriting it further along the tape. The repeated
Frame may be written after zero, one, two, three, four, five, six or seven other Frames have been written. Each such sequence
(i.e. the original or repeated Frame and the zero, one, two, three, four, five, six or seven following Frames) can be repeated
multiple times, e.g. to alow skipping over bad areas on the tape. The maximum number of instances of a sequence shall be
256, i.e. the original and up to 255 repetitions.

Intermediate Frames, i.e. those Frames written between the original Frame and its next occurrence shall start with the Frame
the Logical Frame Number of which is the next in the normal sequence, and shall follow the correct sequence thereafter. The
correct sequence requires successive Frames to have Logical Frame Numbers which increment by one until the last Frame in
the Recorded Data Group, or the ECC3 Frames if present, after which they restart from 0 (for an Amble Frame) or one (for the
first Frame of the next Recorded Data Group). Amble Frames are allowed in this sequence, provided the limit of seven
Intermediate Frames is not exceeded. The final occurrence of the repeated Frame shall be followed by the Intermediate Frames
written in the correct sequence. Discontinuities or repeated AFNS shall not occur.

74 © ISO/IEC 2003 — All rights reserved


https://iecnorm.com/api/?name=9062ee70a4f3aec8fc581868666cbc76

| SO/IEC 23651: 2003(E)

16.5.6 Appending and overwriting

When new data is appended to data already recorded on tape, or existing data is overwritten by new data, the point at which
recording may start shall be referenced to the last Frame (Frame A in figure 47) of a Recorded Data Group. If Multiple
Recorded Instances of the last group exist, the relevant Recorded Data Group is the last in the sequence. If Repeated Frames
have been recorded, the relevant Frame is the last repetition of the last Frame. The smallest unit of appending or overwriting is
a Recorded Data Group.

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

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

Data may lLe appended to the tape by either the seamless or non-seamless methods. An appending operatior] may be described
as seamless only if the appended tracks are placed so as to form a continuous sequence with the previoustracks. No track shall
be partiallyl overwritten to the point of being unreadable nor shall any gaps be left between tracks.

1Frame mAmble Frames

m=1

7

1 1 1

AFN - n n+2 n+3+m
Figure 47 - Appending rules

The Frames up to, and ineluding, Frame A on figure 47 contain information which is to be retained. The pppend starts with
Amble Frapnes at Frame)B-and the information at Frame C.

16.5.6.1 Sgamlessappending rules

Rule 1. There.shall be one Frame between Frame A and Frame B, i.e. if Frame A has AFN n, then Frame|B shall have AFN
n+2.

Rule 2. The Frame written between Frames A and B shall be contiguous with Frame A, i.e. no unrecorded space between A
and B is permitted, nor is any discontinuity or repetition of AFNS, nor is any physical discontinuity. The Group Number of this
Frame shall be greater than that of Frame A, unless this Frame is an Amble Frame, in which case its Group Number shall be
equal to that of Frame A. The content of this Frame shall be ignored.

Rule 3. There shall be a minimum of one Amble Frame between Frames B and C, i.e. if Frame B has AFN n+2, then Frame C
shall have AFN n+4 minimum. No unrecorded space, physical discontinuity, or AFN discontinuity or repetition is allowed
between Frames B and C.

Rule 4. The position of the first track of Frame B (AFN n+2), as measured along the length of the tape at the point shown in
figure 48, shall be at a distance of x = 257,8 um + 42,9 um from the first track of the Frame with AFN n+1.
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Frame A Frame Frame
AFN=n AFN=n+1 AFN=n+2

S ~
N

4460 mm + 0,021 mm

Tape Reference Edge X

96-p153-A

Figure 48 - Tolerance on seamless'appending

16.5.6.2 Non-seamless appending rules

Rule 1. The distace between Frame A and Frame B shall be suficient for aminimum of 1 and a maximum of 11 Frames. No
unrecorded space phall be permitted between Frame A and Frame B. One or more Frames between Frame A and Friame B may
beill-defined, e.g), asaresult of partial overwriting at an gppend point.

Rule 2. Disconti
has AFN n,

ities and repetitions of AFN are permitted between Frame A and Frame B, provided that, whefe Frame A

— al Frames hajre an AFN greater than n, and
— FrameB has AFN n+2 min. and AFN n+12 max.

es between Framg’Aand Frame B shall have avalue of Group Number which is equal to that ¢f Frame A.
Other Frames between Frame A and Frame B shall have avalue of Group Number which is greater than that of Fraie A.

Rule 4. There shd| be a minimum of 29 Frames between Frames B and C, i.e. if Frame B has AFN n', wheren+2 £ n' < n+12,
then Frame C shall have AFN"n'+30 minimum. No unrecorded space, physical discontinuity or seam or AFN discpntinuity or
repetition shall belallowed-between Frames B and C.

16.6 EOD Ar
The Data Area shalt be Tolfowed by an EOD ATea

In the last partition, it shall consist of a minimum of 600 Amble Frames, and shall start after the last Amble Frame in the
sequence of Amble Frames which follows the last Recorded Data Group. The first Frame of the EOD Area shall be recorded at
least 5 000 mm before PEOT.

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

In all partitions, if the length of tape between the last Amble Frame and LEOT is greater than, or equal to, 600 Frames, the
EOD Areashall consist of at least 600 Frames. If the length of tape between the last Amble Frame and LEOT is less than 600
Frames, the length of the EOD Area shall be equa to that length.

16.7 Optional Device Area

The EOD Area may be followed by an Optional Device Area which extends up to the Partition Boundary or PEOT. The
contents of this Optional Device Area are not defined for interchange.
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16.8 Logical End Of Tape (LEOT)

The LEOT shall be a point at the beginning of EOD.

16.9 Logical Beginning of Tape (LBOT)

The LBOT isthe Partition Boundary. The first Frame after this point shall have the AFN 1.

16.10 Early Warning Point - EWP

For a new or bulk-erased tape the position of the EWP is calculated by the drive writing the tape. The calculation shall ensure
that the EWP is not less than 5 258 mm before PEOT. Until data is recorded beyond the calculated EWP no indication of its
position is recorded on the tape. When data is first recorded beyond the calculated EWP, the setting of the AEWP bit changes
from ZERQ to ONE in the last Basic Group which is completely or partially recorded before that point. Fhis changeover then
denotes thg position of the EWP when the tape is subsequently read.

For the
before the

partition containing data which is being overwritten or appended, if the point at which-overwrifing commenced is
P as defined prior to the commencement of overwriting, a new position of the EWP shall b¢ calculated by the
tly writing the tape. The calculation shall ensure that the EWP is not less than 5,258 mm before[PEOT. When data

mpletely or partially recorded before that point. This changeover then denotes the position of the EWP when the
tape is subgequently read.

For the lag partition containing data which is being overwritten or appended,if\the AEWP bit changes frgm ZERO to ONE
prior to the point at which overwriting commenced, the position of the EWR-shall be denoted by that changeover, i.e. the
AEWP bit ghall be set to ONE in all overwriting groups.

Within an gmpty partition the position of the EWP is calculated by the'drive writing the tape. The calculatign shall ensure that
the EWP i$ not less than 1 000 Frames before the LEOT. Until data'is recorded beyond the calculated EWP, no indication of
its positior] is recorded on the tape. When data is first recorded beyond the calculated EWP, the setting| of the AEWP bit
changes frgm ZERO to ONE in the Basic Group.

EWP wher] the tape is subsequently read.

For partitigns, except for the last partition, containihg data which is being overwritten, if the point at yhich overwriting
commencefl is before the EWP defined before the commencement of overwriting, a new position of the EWP shall be
calculated py the drive currently writing the tape: The calculation shall ensure that this calculated EWP is mot less than 1 000
Frames belore the LEOT. When data is recorded beyond this calculated EWP, the setting of the AEWH bit changes from
ZERO to QNE in the Basic Group whichiis’completely or partly recorded before that point. This changeovér then denotes the
position of [the EWP when the tape is subsequently read.

For partitigns, except the last one,containing data which is being overwritten, if the AEWP bit changes from ZERO to ONE
prior to thg point at which overwriting commenced, the position of the EWP is denoted by that changeover |i.e. the AEWP bit
isset to ONE in al overwritten’Basic Groups in this partition.

16.11 Empty Partitien
An empty %I:rtition shall contain :

— aRefefenceArea

- aSyst¢mArea

— aDataAreacomprising a Vendor Group and at least 30 Amble Frames

— aminimum of 600 Frames identical with those of the EOD Area of a partition

The Vendor Group Preamble, the Data Area and the following Amble Frames shall form a continuum which shall extend to
the Partition Boundary or PEOT and in which no unrecorded space, physical discontinuity or seam or AFN discontinuity or
repetition shall occur.

16.12 Initialization

Initialization is a procedure which shall be carried out before the first use of atape cartridge for recording user data (it may be
also used at other times). The procedure ensures that there shall be no unrecorded space between LBOT and the end of the
Vendor Group. The extent from LBOT to the end of the Vendor Group shall be written as a continuum in which the Position
Tolerance Bands No. 1 and No. 2 shall have each a nominal number of Frames of 50. The Frames in the Position Tolerance
Band No. 1 shall have their AreaID set to the Reference ArealD.
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If an initialization is performed on a recorded tape, it will destroy al data thereon, including the history data in the Volume
Information and Partition Information.

Note - The tape layout is such that a separate initialization on a new or bulk-erased tape is not necessary prior to the recording of the first Recorded Data
Group. The Reference Area, System Areaand Vendor Group can be recorded at a time immediately prior to the recording of the first Recorded Data Group.

17

Housekeeping Frames

Housekeeping Frames shall not contain any user data or separators. Data shall be recorded only in the ID Information (see
11.4.1), this data being dependent on the area of the magnetic tape where the Housekeeping Frame is recorded. The content of
Housekeeping Frames is not specified by this International Standard.

There aretwo typ
171 AmbleHR

Amble Frames shdll be permitted only in the Data Area. Their Logical Frame Number shall be 0.

Amble Frames sh
permitted before

An Amble Frame
an append point.

The content of the
17.2 System j

System Amble Frames shall be recorded within the System Area; their Absoluté Frame Numbersin the range 651 t

201 to 1 250.
The content of the

18 AlT Re
18.1 General

The AIT Remote
controller to comn

The AIT RMIC t
into 512 blocks of

18.2 Content

There shall be an
align on 16-byte 4
section shall be pri

bs of Housekeeping Frames, namely Amble Frames and System Amble Frames.

rames

bl not be permitted within a Recorded Data Group, except within arun of Intermédiate Frames,
ne Vendor Group.

shall be preceded either by another Amble Frame or by the last Frame of aRecorded Data Grou

se Frames is not specified by this International Standard and shall beigriored in interchange.

\mble Frames

se Frames is not specified by this International Standard and shall be ignored in interchange.

mote Memory In Cartridge (AIT RMIC)

Memory In Cartridge (AIT RMIC) transponder is built into the case. A contactless interfac
hunicate with this transponder.

ansponder contains a serial EEPROM the size of which shall be 65 536 bits (8 192 bytes). It i
16 bytes each. These 16 bytes constitute writeable units of 128 bits.
of the AIT RMIC

umber of distinct,data sections within the AIT RMIC, as shown in table 6. Sections have been
oundaries. All unused bitsin the AIT RMIC shall be set to ZERO. For an initialized cartridge, th
ptected from-re=programming.

Table6—AIT RMIC Data Fields

and are not

b, except at

b 800 and 1

b enables a

5 organized

arranged to
e read-only

78

Section Access
AIT RMIC Manufacturer’ s Information Read Only
Communication Information
Mechanism Log Information Read Write

Memory Management Information

Volume Information

Memory Heap 2

Memory Heap 1
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18.2.1 Manufacturer'sInformation Section

This section shall consist of 208 bytes. It shall be required for interchange for both an initialised and non initialised cartridge.
The definitions of "non initialised" and "initialised" cartridges are given in the Memory Management Information Section.

The AIT RMIC Manufacturer's Information shall start at address 0 in the AIT RMIC.

Table 7—AIT RMIC Manufacturer's Information (continued)

Field Offset | Number Description
of Bytes
Checksum 0 1 Exclusive OR operationcef-offiset 1 to
93.
RMIC Type 1 1 Shall be set to (25)
2 4 This field shall be set either to fll (00),

indicating(that it is not used, qr to the
date thel, RMIC was manufpctured,
expressed as YYMMDDHH in|BCD.

Example: 12th March 2001,14:B0 :
[01] [03] [12] [14]

6 8 The content of this field |is not
specified by this International $tandard
and shall beignored in interchange.

RMIC Manufactured Date

RMIC Manufacturer Line Name

14 8 The content of this field [is not
specified by this International $tandard

RMIC Manufacturer Plant Name and shall be ignored in interchgnge.

22 8 The content of this field [is not
specified by this International $tandard

RMIC Manufacturer Name and shall beignored in interchange.

30 8 The content of this field [is not
specified by this International $tandard

RMIC Name and shall be ignored in interchgnge.
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Table 7—AIT RMIC Manufacturer's Information (continued)

Cartridge Manufactured Date

38

4

This field shall be set either to al (00),
indicating that it is not used, or to the
date the RMIC was manufactured,
expressed asYYMMDDHH in BCD.

Example: 15th May 2001,19:30 :
[01] [05] [15] [19]

42

The content of this field is nQ

~

Cartridjle Manufacturer Line Name

specified by this International Standargl
and shall be ignored in interchange.

Cartridge Manufacturer Plant Name

50

—F

The content of this field."is ng
specified by this International Standard
and shall be ignored in‘interchange.

Cartridge Manufacturer Name

58

—F

The content of this field is ng
specified by thisnternational Standar
and shall beignored in interchange.

o

Cartridge Name

66

—F

The content of this field is ng
specified by this International Standard
and shall be ignored in interchange.

VendorlName

74

—F

The content of this field is ng
specified by  this  Internationd
Standard. In information interchanged,
it requires agreement between th
interchanging parties.

1%

PAD

82

The content of thisfield is not
specified by this International Standard
and shall be ignored in interchange.

Lengthfand Thickness Numbérs

83

Bitl to Bit 6 Tape Length Numbey

Bit7 and Bit 8 | Tape Thickness
Number

Maximbm Clock Freguency

84

Shall be set to (00)(64)

Block $ize

86

Shall be st to (10).

RMIC CapaCity

87

Shall be set to (OD).

Manufactiirer’ s Information Offsat

88

Shall hath be set to (00)

Size of Manufacturer’s Information
Section

90

Nl N PPN

Shall be set to (00)(0D)

Manufacturer’s Information Section
rewrite count

92

Start from 0. Only for Manufacturer.

80
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Table7—-AIT RMIC Manufacturer'sInformation (concluded)

Application ID

93

1

General purpose = (00)

Cleaning Cartridge = (60)

WORM = (80)

Other settings are prohibited by this
International Standard.

PAD

94

66

The content of this field is not
specified by this International Standard
and shall be ignored in interchange.

~L ]
LTTCURSUTNTT

H

Exctusive-ORoperatiomofoffset 113

to 159.

Primary Lot Number

26

The content of this\field |is not
specified by this International $tandard
and shall be ignorédiin interchange.

becondary Lot Number

139

The content_fof-"this field |is not
specified by this International $tandard
and shalk beignored in interchgnge.

Media Type

143

General\parpose = (00)
Cleanihg Cartridge = (01)
WORM = (80)

Other settings are prohibited [by this
International Standard.

Media Type Information

144

If Media Type is (01) then|set the
maximum number of cleaning cycles
permitted, else set to ZEROs.

PAD

146

The content of this field |is not
specified by this International $tandard
and shall beignored in interchange.

nitial Offset of Heap 2

148

See 18.3

nitial Offset of Heap 1

150

See 18.3

PAD

152

The content of this field |is not
specified by this International $tandard
and shall be ignored in interchgnge.

Cartridge Sefial Number

160

32

The Cartridge Serial Numbgr shall
consist of 32 characters from the 7-bit
Coded Character Set of Standard
ECMA-6.The first digit shall he set to
address offset 160. (See below the
Example of coding a Cartridge Serial
Number).

192

The content of this field |is not

PAD

specified by this International Standard
and shall be ignored in interchange.

Secondary 1D

193

See one of the characters listed in table
7a

Checksum

194

Exclusive OR operation of offset 160
to 193.

CRC

195

CRC operation of offset 160 to 191.

PAD

197

11

The content of this field is not
specified by this International Standard
and shall beignored in interchange.

© ISO/IEC 2003 — All rights reserved

81


https://iecnorm.com/api/?name=9062ee70a4f3aec8fc581868666cbc76

| SO/IEC 23651: 2003(E)

Example of coding a Cartridge Serial Number
If this number isfor example:17933305086687250501304321014432. It will be represented by :

231;E37g5393(33)(33)(33)(30)(35)(30)(38)(36)(36)(38)(37)(32)(35)(30)(35)(30)(31)(33)(30)(34)(33) (32)(31)(30)(31)(34)
34)(33)(32

18.2.2 Commur

18.2.3 Mechanigm Error Log¥nformation Section
Table 9 —Mechanism Error Log Information

82

Table 7 a— Secondary 1D
ECMA-6 | Representation Specification
1 (31) 15 m, the serial number shall not exceed a 6-digit number
D (32) 70 m, the serial number shall not exceed a 6-digit number
3 (33) 170 m, the serial number shall not exceed a 6-digit number
il (34 230 m, the serial number shall not exceed a 6-digit number
v (57) 230 m, the serial number shall not be less than a 7-digit‘aumber
K (58) 170 m, the serial number shall not be less than a7-digit number
4 (59) 70 m, the serial number shall not be less than'a 7-digit number
4 (5A) 15 m, the serial number shall not be lessthan a 7-digit number
Othgr settings are prohibited by this International Standard

ication Information Section

Table 8 — Communicatiomn'nformation

Field Offset [“Bytes Description
Checkdum 208 1 Exclusive OR operation of offset 209 tp
223,
Sessior| 1D 209 1 See 18.12.3.
Commuynication Information 210 14 The content of this field is not specifieg
by this International Standard and shalll
be ignored in interchange.

Field

Offset | Bytes Description

004

M echarrsmrErrortogtnformeti

omn 224 32 Thecontentof thisfretd-smot—specifi
by this International Standard and shall
be ignored in interchange.

The last drive history information 256 12 8 bytes of vendor name and drive serial
number

The one time before the last drive history 268 12 8 bytes of vendor name and drive serial

information number

The two times before the last drive| 280 12 8 bytes of vendor name and drive serial

history information number

The three times before the last drive| 292 12 8 bytes of vendor name and drive serial

history information number
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18.2.4 Memory Management I nformation Section
Table 10 - Memory Management | nformation (continued)

Field Offset | Bytes Description
Checksum 304 1 Exclusive OR operation of offset 305 to
335.
AIT RMIC Logica Format Type 305 1 Shall be set to (14) prior to first use.
Shall be set to (15) by the writing drive.
Dffset—of —Physcal— Tape  DiTectory 306 2 Shat—oth—be st (00 by the
nformation manufacturer.
See18.34
Dffset of User Volume Information Cell 308 2 Shall both be set/.to” (00) |y the
manufacturer.
See 18.3.5
Dffset of User Partition Information Cell 310 2 Shall both,“be set to (00) |y the
manufacturer.
See 18:3/6
Dffset of the 1st Partition Information | 312 2 Shall' both be set to (00) |py the
Cell manufacturer.
See 18.3.3.
PAD 314 1 Shall be set to (00)
/olume Logica Attribute 315 1 Bitl | Prevent Write

Set to ONE= prevent
Set to ZERO = allowed

Bit2 | Prevent Read

Set to ONE = prevent
Set to ZERO = allowed
Bit3 | Prevent Write Retry
Set to ONE = prevent
Set to ZERO = allowed
Bit4 | Prevent Write Retry.
Set to ONE= prevent
Set to ZERO = dlowed

Bit5 | Setto ONE
Bit6 | Setto ZERO

Bit7Z | Setto ZERQ

Bit8 | Setto ZERO

Offset of Heap 1 top 316 2 Shall be set to 1312 by the manufacturer.
Offset of Heap 1 bottom 318 2 Shall be set to 8191 by the manufacturer.
Offset of Application Information Cell 320 2 Shall be both set to (00) by the
manufacturer.
See 18.3.7.

© ISO/IEC 2003 — All rights reserved 83


https://iecnorm.com/api/?name=9062ee70a4f3aec8fc581868666cbc76

| SO/IEC 23651: 2003(E)

Table 10 — Memory Management | nformation (concluded)

Offset of Tape Alert Information Cell 322 2 Shall be both set to (00)) by the
manufacturer.

PAD 324 8 | All setto (00).

Offset of Heap 2 top 332 2 Shall be set to 512 by the manufacturer.

Offset of Heap 2 bottom 334 2 Shall be set to 1311 by the manufacturer.

18.25 Volume l[nformation Section
Table 11 - Volume I nformation (continued)

Field Offset | Bytes Description
Checksum 336 1 Exclusive OR operation’of offset 337 tp
436.
Unloadged Position 337 20 Offset | Bytes
321 1 Pad
322 3 AFN
325 1 Partition ID
326 3 Basic Group Count
329 4 Record Count
333 4 Separator 2 Count
337 4 Separator 1 Count
Reel Difameter at the Unloaded Position 357 4 Offset | Bytes

341 1 Supply side i.e. left
hand-side  of th
decimal point. Range i
0to0 99. Unitiscm.

12 A

342 1 Supply side i.e. right
hand-side  of th
decimal point. Range i
0to 99. Unitiscm.

343 1 Take up side i.e. leftr
hand-side  of the
decimal point. Range is
0t099. Unitiscm.

U D

344 1 Supply side i.e. right-
hand-side  of the
decimal point. Range is
010 99. Unitiscm.
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Table 11 - Volume Information (concluded)

361 1 The content of this field is not specified
by this International Standard and shall
be ignored in interchange.

Initialized Count 362 3 Shall be set to the value O by the
manufacturer. If the cartridge is
initialised, then increment by 1 for each

initialisation.
7orume mformation 365 72 Seefigure 4 — votume IMformatio
PAD 437 11 Shall be set to (00)

18.2.6 Valume UseHistory Information Section
Table 12 — Volume Use History Information

Field Offset | Bytes Description
Checksum 448 1 Exclusive OR operation of offsef 449 to
504
A\ ccumulative Partition Log Information 449 56 Sum all Partition information
See figure 45 — Partition Informat|on.
505 7 Shall all be set to (00).

18.3 Mpemory Heap Management
Heap Mempory shall not contain any information except following information.

—  Partiti¢pn Information

— Physiqal Tape Directory Information
- User olume Information

—  User Rartition Information

— Applidation Information

— Date ahd Time Stamp Information

- Media|ldentification Information

— TapeAlert Information

18.31 Cdll
All Informgtion located in the Memory Heap shall be Cells. Each Cell shall consist of a Cell Header and Infgrmation.

18.3.2 CelhHeader

The Offset of the 1* Partition Information in the Memory Management Information Section of the AIT RMIC field shall be set
to the offset of the Cell Header for Partition Information Cell. The Offset of the User Volume Information in the Memory
Management Information Section of the AIT RMIC field shall be set to the offset of the Cell Header for the 1* User Volume
Information Cell. The Offset of the User Partition Information in the Memory Management Information Section of the AIT
RMIC field shall be set to the offset of Cell Header for the 1* User Partition Information Cell.

© ISO/IEC 2003 — All rights reserved 85


https://iecnorm.com/api/?name=9062ee70a4f3aec8fc581868666cbc76

| SO/IEC 23651: 2003(E)

Table 13 — Cell Header

Cell Checksum 1 byte
Cell Data Type ID 1 byte
Cel Size 2 bytes
Offset to the Previous Cell 2 bytes
Offset to the Next Cell 2 bytes

8 bytes

18.3.2.1 Cdl Chia,ksum
shall be performed on each Cell, excluding the Cell Checksum field.

The sum operatio

18.3.2.2 Cdll Dat
All CéllsintheM

A TypelD

emory Heap shall have Cell Data Type ID. All Cells do not contain compressed data.

Table 14 — Cell Data Type IDs

Cell Name

Cell Data
TypelD

Partition Information Cell

1

Physical Tape Directory Information Cell

User Volume Information Cell

User Partition Information Cell

Application Information Cell

Date and Time Stamp Information Cell

Media | dentification Information Cell

Tape Alert Information Cell

0| N| o O | W N

Other settings,are prohibited by this International Standard

18.3.2.3 Cédll Siz

The Cell Sizeisthe sum of the size.of the Cell Header and the size of the Information.

18.3.2.4 Offset t@ the Previalis Cell and Offset to the Next Cell

Partition Informat|on Celts;*User VVolume Note Cells, and User Partition Note Cells are chained each other by the Qffset to the
Previous Cédll infgrmatien and the Offset to the Next Cell information. The value of the Offset to the Next Cell for ]he last Cell
shall be set to ZERO..The value of the Offset to the Previous Cell for the first Cell shall be set to ZERO.
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Memory Management Information Section

Offset of the No.1 Partition Information

Memory Heap Section

y

Partition No.0 Information Cell

Next Cell Pointer

Previous Cell Pointer

Partition No.1 Information Cell

01-0017-A

18.3.3 Pgrtition Information Cell
The Cell O

Figure 49 — Offset to the previous and to themext cell

ata Type ID in the Cell Header for Partition Information Cell shall be set to 1. A partition of th
Partition Information Cell in the Memory Heap Section.

Table 15 — Partition IMfor mation

b tape shall have a

Field Number Description
of Bytes
Cell Header 8 See 18.3.2.
Partition Memo 8 The content of this field is not specified by this Intgrnational
Standard and shall be ignored in interchange.
Partition Information 48 See 16.4.2.1 and figure 45, Partition Information.

18.3.4 Physical Tape Directory\'nformation Cell

The Cell Djata Type ID in the Cell Header Information for Physical Tape Directory Cell shall be set to 2. A
h Physical TapeDirectory Cell in the Memory Heap Section.

shall have

Table 16 — Physical Tape Directory Information

recorded data tape

Field Number Description
of Bytes
Cell Header 8 See 18.3.2.
Span 1 Shall be set to (0A).
The sampling distance of Physical Directory
Information. (Unit is metre).
Number of Physical Tape Directory 1 Set to n, where
Unit n equals Tape Length divided by Span.
Array of Physical Tape Directory 20n n array of the Physical Directory Information Unit
Information Unit for the cartridge.
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18.3.4.1 Physical

Tape Directory Information Unit

The Physical Tape Directory Information Unit shall consist of 20 bytes. Its fields shall be as specified in table 17.
Table 17 — Physical Directory Information

Field Number Description
of Bytes
Pad 1 Shall be set to ZERO.
AFN 3 Absolute Frame Number of the sampling point
Partition ID 1 Partition 1D of the sampling point
Group Gount 3 Group Count of the sampling point
Record Count 4 Record Count of the sampling point
Separalcrr 2 Count 4 Separator 2 Count of the sampling point
Separatd)r 1 Count 4 Separator 1 Count of the sampling point
18.3.5 User Volume Information Cell

The Cell Data Ty,
not specified by th

is International Standard.

Table 18 —User Volume Information Cell

pe |D in the Cell Header for the User Volume Information Cell Shall be set to 3. The content of Datafield is

Field Number Description
of Bytes
Cell Header 8 See 18.3.2.
User Dita n The content of Data field is not specified by thig
International Standard.

18.3.6 User Par

ition Infor mation Cell

The Cell Data Type ID in the Cell Header for the User Partition Information Cell shall be set to 4. A partition of tITe tape may

have a User Part
International Stan

Hard.

tion Information Cell in the Memory Heap Section. The content of Data field is not speci

Table 19 — User partition Information Cell

ied by this

Field Number Description
of Bytes

Cell Headler S See18-3-2

PAD 1 Shall be set to (00).

Partition Number 1 The User Partition Information Cell shall belong to
the partition on tape indicated by the Partition
Number field.

User Data n The content of Data field is not specified by this
International Standard and shall be ignored in
interchange.
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18.3.7 Application Information Cell
The Cell Data Type ID in the Cell Header for Application Information Cell shall be set to 5.

Table 20 — Application Information Cell

Field Number Description
of Bytes
Cell Header 8 See 18.3.2.
aid Flags 1 Bit8 | If thevalue of Text Localisation i) field is

valid then set to ONE, else set\to ZERO.

Bit7 | If the value of Application.Vendor field is
valid then set to ONE\else set to ZERO.

Bit6 | If the value of Application Namg field is
valid then set to ONE, else set to ZERO.

Bit5 | If the valueof Application Version field is
valid ther/set to ONE, else set to ZERO.

Bit4 | If ithe value of Application TeXt Label
field is valid then set to ONE, el$e set to
ZERO.

Bit3 | If the value of Host Name field |is valid
then set to ONE, else set to ZERO.

Bit2 | Setto ZERO.
Bitl | Setto ZERO.

Text Localisation ID 1 The character set used for the Applicatipn Text
Label with atext format.
Seetable 21 (18.3.7.1).

Application VVendor 8 The manufacturer of the application clignt (e.g.
backup program). ECMA-6 notation.

Application Name 32 The name of the application client.

Application Version 8 The version of the application client.

Application Text Label 160 The user level identifier for the medium.

Host Name 80 The host server from that User Media Text Label
originates.

PAD 6 All set to (00).
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18.3.7.1 Text Localisation ID

18.3.8 Dateand

The Cell Data Ty,
Cellsand Date an

90

Table 21 — Identifiersfor Text Localisation

I dentifier Character Set
(00) No code specified (ECMA-6)
(01) ISO/IEC 8859-1 (Europe, Latin America)
(02) ISO/IEC 8859-2 (Eastern Europe)
(03) I SO/IEC 8859-3 (South East Europe/miscellaneous)
(04) I SO/IEC 8859-4 (Scandinavia, Baltic)
(05) ISO/IEC 8859-5 (Cyrillic)
(06) ISO/IEC 8859-6 (Arabic)
(07) ISO/IEC 8859-7 (Greek)
(08) ISO/IEC 8859-8 (Hebrew)
(08) ISO/IEC 8859-9 Latin 5
(0A) ISO/IEC 8859-10 Latin 6
(OB) to (7F) Prohibited by this International Standard
(80) ISO/IEC 10646 (Unicode)
(81) ISO/IEC 10646 —1 (Amendment 2(UTF-8))
(82) to (FF) Prohibited by this I nternational>Standard

Time Stamp Information Cell

e ID in the Cell Header for Date and Time Stamp Information Cell shall be set to 6. Application
Time Stamp Information Cells shall_be‘chained (see 18.3.2.4).

Table 22 — Date and_Time Stamp I nformation Cell (continued)

Field Number Description
of Bytes

Cdll Header 8 See 18.3.2.

Vdid Flag 1 If the value of Date and Time
Bit8 Last Written field is valid then set

to ONE, else set to ZERO.

Bit7 | Setto ZERO.
Bit6 | Setto ZERO
Bit5 | Setto ZERO.
Bit4 | Setto ZERO.
Bit3 | Setto ZERO.
Bit2 | Setto ZERO.
Bitl | Setto ZERO.

nformation
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Table 22 — Date and Time Stamp Information Cell (concluded)

Date and Time Last Written 12 This field specifies when the application
client wrote for the last time to the AIT
RMIC. The format of the string shall be
YYYYMMDDHHMM using a 24-hour
format.

PAD 11 All set to (00).

18.3.9 Méedia ldentification Information Cell

The Cell Diata Type ID in the Cell Header for Media Identification Information Cell shall be set to 7.(Applifation Information
Cellsand Date and Media Information Cells shall be chained (see 18.3.2.4).

Table 23 —Medium ID Information

Field Number Description
of Bytes
Cell Header 8 See 18.3.2.
Valid Flags 1 Bit8 | If\the value of Barcode field|is
valid then set to ONE, else seffto
ZERO.

Bit7 | If the value of Media Pool field is
valid then set to ONE, else sef| to
ZERO.

Bit6 | Setto ZERO.
Bit5 | Setto ZERO.

Bit4 | Setto ZERO.
Bit3 | Setto ZERO.
Bit2 | Setto ZERO.
Bitl | Setto ZERO.

Barcode 32 The Barcode attribute alows |an
application server to store the contentd of
a Barcode associated with the medium|in

AIT RMIC.

Media Pool 160 The Media Pool to which the meditim
belongs

PAD 7 Shall al be set to (00).

18.3.10 TapeAlert Information Cell
The Cell Data Type ID in the Cell Header for Tape Alert Information Cell shall be set to 8.
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Table 24 — Tape Alert Flag I nfor mation

Field Number Description
of Bytes
Cell Header 8 See 18.3.2.
8 This information is not required for
interchange This field shall be set to all
(00) when the cartridge is threaded. If
Tape Alert Flags used this field shall be set to the Tape

Alert Flags as defermined by the drive.
The Tape Alert Flags are numbered form
1 to 64 and shall be mapped so that flag:l
shall be specified by bit 7 of Byte 0"of
thisfield and flag 64 shall be specified by
bit 0 of Byte 7 of thisfield.

18.4 Electrical interface

The interface bet

veen the AIT RMIC and an externa communication device, hereimreferred to as the AIT RN

writer, shall be vig a contactless radio frequency interface. This radio frequency shall provide power transfer to the

and shall provide

The AIT RMIC
accessible blocks

185 Environ
18.5.1 Electrom
The AIT RMIC &

18.5.2 Magnetiq
The AIT RMIC sh

1853 X-rays

The AIT RMIC sl
range 70 keV to 1

18.6 Operati
The Operating Fig

ead/write access to the AIT RMIC.

chall appear to the AIT RMIC reader-writer as an EEPROM containing 8 192 bytes organi
bf 16 bytes each. Features include a 16-bit CRC, parity, write-inhibition and a single block access

ment
agnetic Compatibility
all be neither destroyed nor altered after exposure to commonly encountered electromagnetic fiel

fields
all continue to function normally after exposure to a static magnetic field of 79 500 A/m.

all withstand the effect of-exposure of the cartridge, in any orientation, to X-ray radiation, with el
10 keV, of acumulative'dose of 0,1 Gray per year.

ng Field
d is generated-by the AIT RMIC reader-writer . The Operating Field shall supply power to the

11C reader-
AT RMIC,

sed as 512

s,

hergy in the

AT RMIC,

and shall be modiilated by boththe AIT RMIC reader-writer and the AIT RMIC for communication between thése devices.

The Operating Fig

d charasteristics as measured at the AIT RMIC antenna shall be

- Frequency (f¢) 13560 kHz + 7 kHz
- Minimum fieldTH ;) T5AMm
- Maximum field (H5) 75A/m

The AIT RMIC shall operate as intended continuously between H

min and Hmax-

The AIT RMIC reader-writer shall not generate afield higher than 0,361 A/m rmsin any possible AIT RMIC position.

18.7

Message from AIT RMIC reader-writer to AIT RMIC

The bit rate for the transmission shall be 106k bit per second. The AIT RMIC reader-writer shall communicate to the AIT
RMIC viaASK 10 % amplitude modulation of the Operating Field as described below. The modulation index shall be between
8 % and 14 %.

The bit coding for commands and data sent from the AIT RMIC reader-writer to the AIT RMIC shall be Manchester encoding
with logic levels defined as follows
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Logic1l: The first half of abit is high field amplitude (no modulation applied), and the second half of the bit is low field
amplitude.

Logic0: The first half of a bit is low field amplitude, and the second half of the hit is carrier high field amplitude (no
modulation applied).

The start of communication shall be indicated by a minimum of two bytes of Logic O followed by the synchronous pattern
(00)(B2)(4D).

0 1 0 0 1 <4— Data
0 1 1 0 0 1 0 1 1 0 <4— Manchester-encoded data

<4— ASK-modulated carrier wave form

01-0015-A
Figure 50 — Communication from AIT RMIC reader-writer to AIT RMIC

Messages petween the AIT RMIC reader-writer and the AIT RMIEsshall comprise the following fielfls: a Preamble, a
Synchronolis pattern, a Data Length, Data, and EDC

— The Pgeamble shall consist of at least 16 bits set to ZEROs. The Synchronous pattern shall be consist of|the 24-bit pattern:
00000p00 10110010 01001101.

— The Dfta Length shall consist of 1 byte.
— Datashall consist of either 4 bytes or 20 bytes.
— TheEDC shall consist of 2 bytes (see annex-M).

(00) | (00) (00)" | (B2) | (4D) LN DATA MSB | LSB
~ Preambfes « Synchronous <  Scopeof LN - EDC
pattern — Scopeof CRC —

Figure51 —Messagefrom AIT RMIC reader-writer to AIT RMIC

18.8 Mpssagefrom AIT RMIC to AIT RMIC reader-writer

The bit rate for the transmission shall be 106k bit per second. The AIT RMIC shall communicate to the AIT RMIC reader-
writer by load modulation of the Operating Field. The bit coding for commands and data sent from the AIT RMIC to the AIT
RMIC reader-writer shall be Manchester encoding.

Messages from the AIT RMIC to the AIT RMIC reader-writer shall comprise a Preamble, a Synchronous pattern, a Data
Length, Data, aEDC, and a Postamble.

— ThePreamble shall be consist of at least 16 bits set to ZEROs.

— The Synchronous pattern shall be consist of the 24-bit pattern : 00000000 10110010 01001101
— The Data Length shall consist of 1 byte.

— Datashall consist of either 4 bytes or 20 bytes.

— TheEDC shall consist of 2 bytes (see annex M).

— The Postamble shall consist of 1 byte set to (00).
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(00)

(00) | (00)

(B2) (4D)

LN

DATA MSB | LSB (00)

~ Preamble-

— Synchronous pattern —

«—  Scopeof LN -
«— Scopeof CRC —

EDC Postamble

Figure52 —Messagefrom AIT RMIC to AIT RMIC reader-writer

01-00)6-A

18.8.1 Load mofulation

Load modulation
placed within the
resistive load is g
switching amplitu
conceptua illustrd

AIT RMIC shal

reader-writer. Fig
illustrate the load

94

Figure 53 - Communication from AIT RM{Cyto AIT RMIC reader-writer

s the process of amplitude modulating a radio frequency field by varying the properties of aresg
radio frequency field. Figures 54, 55-apd 56 illustrate the principle of load modulation. In
witched in a coil that is inductively coupled to another coil that generates a radio frequency
de modulates the radio frequency field in the coil that generates the radio frequency field. Fid
ition - not intended for circuit design - of the AIT RMIC reader-writer to AIT RMIC interface,

inductively coupléd field being load modulated by the AIT RMIC. When communicating to the AIT RMIC reader
| dause an amplitude modulation of 0,7 A/m minimum in the radio frequency field generated by the
ure 55 illustrates the-amplitude modulation that results from switching of the resistive load
modulation wave form:

coupling

45

<4— Manchester-decoded datd
<4— Manchester-encoded(data

<4— Load-modulateéd/carrier wave form

R

1

nant circuit
figure 54 a
field. Such
ure 54 isa
showing an
writer , the
AIT RMIC

Figure 56

;

T
L

WA

Over
Voltage
Protector

p
T

switch

antennas

Figure54 — AIT RMIC interface network
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—
"1

01-0007-A

Figure55 - lllustration of load modulation modulator

switch closed

switch open

01-0008-A
Figure 56 - Load modulation waveform
189 EDC
For commands and-data that are protected by the 16-bit EDC, the generator polynomial shall be

G =xC+xZ+x+1

See annex M-

18.10 AIT RMIC states
The AIT MIC shall have the following states:
- Reset state

- ldlesate
— Command and Response state

The AIT RMIC shal enter the initialize state when it senses the application of the Operating Field, after a minimum of 1 ms
during which it did not sense the Operating Field.

The states of the AIT RMIC are given in table 25. Items toward the top of the table have precedence in order of execution, that
is, any state begins at the first entry of that state then proceed down. The AIT RMIC action shall be the first entry in the table
that satisfies the conditions.
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