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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

1

Section 1 - General
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

recor

ed-signals-the recording-method-and-the recorded format-called-Advanced-lntelligent Tape No. -3 (ALT-3 format) -
) g 5 ) g i A%

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

nternational Standard specifies two types of cartridge depending on the thickness of the magnetictape co

hange code(s) and the specifications of the structure and labelling of the information on the)interchanged cal

Conformance
Magnetic tape cartridge

b cartridge shall be in conformance with this International Standard if it meetsall the mandatory requirem
. The tape requirements shall be satisfied throughout the extent of the tape.

Generating drive
e generating a magnetic tape cartridge for interchange shall be.in conformance with this International g

fing and overwriting are implemented. In addition, such@ drive shall be able to record the System Lg
e Memory In Cartridge (AIT RMIC).

Im of conformance shall state which of the followingroptional features are implemented and which are not
e performing of a Read-After-Write check andthe recording of any necessary repeated frames;

e generation of ECC3 Frames.

ition a claim of conformance shall state

hether or not one, or more, registered algorithm(s) are implemented within the system and are able to @
ceived from the host prior to.¢ol)ecting the data into Basic Groups, and

e registered identificatiomnumber(s) of the implemented compression algorithm(s).
Receiving drive

e receiving a magnetic tape cartridge for interchange shall be in conformance with this International Stande
dle any recordivig' made on the tape according to this International Standard. In particular it shall

p able to read the System Log recorded in the AIT RMIC;

e able t0 recognise repeated frames, and to make available to the host, data and Separator Marks from only
ames;

htained in the

hation interchange between systems aso requires, at a minimum, agreement between the ifterchange pafties upon the

tridge.

bnts specified

tandard if all

ings on the tape meet the mandatory requirements of this International Standard, and if either one or both methods of

g in the AIT

ompress data

rd if itis able

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;

© IS0/
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— whether or not one or more de-compression algorithm(s) are implemented within the system, and are able to be applied to
compressed data prior to making such data available to the host;

— the registered identification number(s) of the compression algorithm(s) for which a complementary de-compression
agorithm is implemented.

3 Normative references

The following referenced documents are indispensable for the application of this document. For dated references, only the

edition cited applics. For umndated Teierences, e tatest caition of e Teferenced doCUuIent (INCIuding any amendpments)

applies.

SO 527 (all parts) Plastics — Determination of tensile properties

ISO 1302:2(002 Geometrical Product Specifications (GPS) — Indication of surface texture (ini-technical product
documentation

ISO/IEC 115976:1994 Information technology — Procedure for the registration of algorithms for’ the lossless compyession
of data

4 Terms and definitions

For the purpgses of this document, the following terms and definitions apply.

4.1  Absplute Frame Number (AFN)

A sequence number encoded in a Frame.

4.2 a.C. grase

A process of ferasure using magnetic fields of decaying intensity.

4.3 Access

A read or write pass over a partition.

44  alggrithm

A set of ruleg for transforming the logical representation of data.

4.5 ArepID

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

46  Autpmatic Track Finding(ATF)

The method by which tracking is achieved.

4.7  Average Signal Amplitude

The average peak-to-peakiyalue of the output signal from the read head at the fundamental frequency of the specified physical

recording density overaminimum of 20,0 mm of track, exclusive of missing pulses.

4.8 azi

uth

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

49  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 cartridge
A case containing 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 —Earh-\Warakng-Rolnt(EWR
A poipt along the length of the tape at which warning is given of the approach, in the forward direction of tepe rlnotion, of the
Partitipn Boundary or of the Physical End of Tape.

4.15| End of Data (EOD)

The ppint on the tape at the end of the group which contains the last user data.
4.16 | Entity

A unif of recorded data, comprising an Entity Header and a Record sequence.

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

4.18 | flux transition position

That goint which exhibits maximum free-space flux density normal to thetape surface.
4.19 | flux transition spacing

The d{stance along atrack between successive flux transitions.

420 | Frame

A paitf of adjacent tracks with azimuths of opposite polarity, in which the track with the positive azimuth precedes that with the
negatilve azimuth.

4.21 | Housekeeping Frame

A Frame which contains no user data and whigh isidentified as such by the setting of the Data Fields therein.
4.22 | Logical Beginning of Tape(LBOT)

The ppint along the length of the tape where arecording of data for interchange commences.

4.23 | magnetic tape

A tape which will accept-ane’retain the magnetic signals intended for input, output and storage purposes on cpmputers and
associgted equipment.

4.24 | Master Standard Amplitude Calibration Tape

A prejrecorded\tape on which the standard signal amplitudes have been recorded in the tracks of positive and neggtive azimuth
recorded at atrack 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


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

| SO/IEC 23651: 2003(E)

428 Physical End of Tape (PEOT)
The point where the trailer tape is joined to the magnetic tape.

4.29 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 pr oess ng
The use of an algorithm to transform host data into Codewords.

432 progessed data
A sequence gf Codewords which results from the application of processing to data.

433 Progessed Record
A sequence gf Codewords which results from the application of processing to an Unprocessed Reeord.

434 recard
Related data freated as a unit of information.

435 RefgrenceField
The Typical Field of the Master Standard Reference Tape.

4.36 Renl\ote Memory In Cartridge (RMIC)

A chip with

communicatipn.

4.37 Secondary Standard Amplitude Calibration Tapé

A tape pre-rgcorded as specified for the Master Standard Amplitude Calibration Tape the outputs of which are related tg
of the Masteq| Standard Amplitude Calibration Tape by calibration factors.

Note - Secondafy Standard Amplitude Calibration Tapes can be'drdered under Part No. SSCT-AIT-3 from Sony Corporation, RME Company, Dat
Marketing Div. $-7-35 Kitashinagawa, Shinagawa-ku, Tokyo 141,/ Japan. In principle such Secondary Standard Amplitude Calibration Tapes will be 3
for aperiod of 1D years from the publication of the first Edition of this International Standard. However, by agreement between ECMA and Sony Cor(]
this period can be shortened or extended to take into acceunt'the demand for such Secondary Standard Amplitude Calibration Tapes.

438 Secondary Standard ReferenceTape
A tape the oUtputs of which are related to'those of the Master Standard Reference Tape by calibration factors.

Note - Secondary Standard Reference Tapes.can be ordered under Part No. SSRT-AIT-3 from Sony Corporation, RME Company, Data Media Marketi
6-7-35 Kitashindgawa, Shinagawa-kuyTokyo 141, Japan. In principle such Secondary Standard Reference Tapes will be available for a period of 10 yel

n the case containing information about the cartridge and its recordings that is accessed by radio frequency

those

h Media
vailable
oration,

hg Div.,
brs from

the publication gf the first Edition,of this International Standard. However, by agreement between ECMA and Sony Corporation, this period can be shortened

or extended to tgke into account the'demand for such Secondary Standard Reference Tapes.

It isintended thgt these be used for calibrating tertiary reference tapes for use in routine calibration.

439 SepgratoryMark

A record confaifiing 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 recording density.
441 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.

4 © ISO/IEC 2003 — All rights reserved
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track

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

4.45

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.

4.46

Data Which has not been Subjected 10 procesing.

4.47

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

unprocessed data

Unprocessed Record

5 Conventions and Notations
51 | Representation of numbers
A mepsured value is rounded off to the least significant digit of the corresponding specified value. This implies that, for

example, a specified value of 1,26 with a positive tolerance of +0,01 and a negative)tolerance of -0,02 aloy
measyred values from 1,235 to 1,275.

Letter
Letter

The sgtting of abit is denoted by ZERO or ONE.

5 and digits in parentheses represent numbers in hexadecimal notation.

5 and digits in square parentheses represent numbersin BCD notation.

ys a range of

ay be used to

cant bit to the

Bit pgterns and numbers in binary notation are represented by strings of digits 0 and 1. Within such strings, x
indicge that the setting of a bit is not specified within the string:

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

The most significant bit of an 8-bit byte is denoted hy.bg and the |east significant by b;.
52 Names

The ngmes of basic elements, e.g. specific fields, are given with a capital initial letter.
6 Acronyms

AEWP After Early Warning Point

AFN Absolute'Erame Number

ATF Autormatic Tracking Finding

BAT Bloek’Access Table

BCD Binary Coded Decimal

ECC Error Correcting Code

EOD End of Data

EWP Early Warning Point

GIT Group Information Table

LBOT | agical Reginning 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
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7 Environment and safety
7.1 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 :23°Cx2°C
relative humidity : 40 % to 60 %
conditioning period beforetesting : 24 h min.

for data interchange shall be capable of operating under the following conditions, as measured/within |

of the tape ejit from the drum of the generating or receiving drive:
temperature :5°Cto45°C

relative humidity : 20 %10 80 %

wet bulb temperature : 26 °C max.

There shall be no deposit of moisture on or in the cartridge.
The above cgnditions include any temperature rise that may occur while operating the drivé:
Conditioning before operating:

If a cartridgg has been exposed during storage and/or transportation to a condition outside the above values, before (
cartridge sha]l be conditioned in the operating environment for atime at least égual to the period during which it has bg
of the operating environment, up to a maximum of 24 h,

Note - Rapid valiations of temperature should be avoided.
7.3  Storjage environment
The followinp conditions shall be observed during storage

temperature :5°Cto32°C
relative humidity : 20 % to 60 %

10 mm

se the
en out

The stray magnetic field at any point on the tape shall\not exceed 4000 A/m. There shall be no deposit of moisture on o1]in the

cartridge.

74  Trahsportation

Recommendgd limits for the environment to which a cartridge may be subjected during transportation, and the precauti
be taken to mjinimise the possibility of damage, are provided in annex H.

7.5 Safety
The cartridg’%and its compenents shall satisfy the requirements of Standard ECMA-287. The cartridge and its comp

shall not co

information processingisystem.

7.6 Flammability

ons to

pnents

itute any safety or health hazard when used in the intended manner, or through any foreseeable misusg in an

The cartridge and its components shall be made from materials, which if ignited from a match flame, do not continue t

D burn

in astill carbon dioxide atmospnere.

Section 2 - Requirementsfor the case

8 Dimensional and mechanical characteristics of the case

81 Genera
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 isaperspectiveview of the cartridge seen from the top.
Figure2  isaperspective 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.

Figur@ 13 showsdetails of the lid when closed, rotating and open.

Figur@ 14 showsthe details of the lid release insertion channel.

Figur¢ 15 showsthelid lock release requirements.

Figur¢ 16 showsthereel lock release requirements.

Figur@ 17 showsthereel unlock force direction.

Figur@ 18 showsthelid release force direction.

Figur¢ 19 showsthelid opening force direction.

Figur¢ 20 showsthe light path and light window.

Figur¢ 21 showstheinternal tape path and light path.

Figur@ 22 showsthe cartridge reel and a cross-section of the cartridge reel.
Figur¢ 23 shows a cross-section of the interface of the cartridge reel with the drive spindle.
Figurg¢ 24  shows the tape access cavity clearance.

Figur¢ 25 showsthe Access Holes of the RMIC on the rear side.

Figur@ 26 showsthe Access Holes of the RMIC on the bottom side.

The dimensions are referred to three orthogonal Reference PlanesX,’Y and Z (see figure 3).
Plane|X is perpendicular to Plane Z and passes through the centres of the Datum holes A and B.
PlanelY is perpendicular to Plane X and Plane Z and passes through the centre of Datum hole A.
Datunp areas A, B and C liein Plane Z.

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

[{=625mm=0,3mm

The wlidth of the case shall be

[, =950mm=+ 0,2 mm

The distance from the top-side of the case to Reference Plane Z shall be
I3 = 15,0 mm£0,2 mm

The dfstance from'the rear side to Plane X shall be

| 4=A7,35mm+ 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 shal be-aeharterat-the-begrtngef-the-channe-defred-by
lg=|1,0 MM+ 0,1 mm
l16F1.5mm=+ 0,1 mm

An additiona| chamfer further into the channel shall be defined by

103 0,7 MM+ 0,1 mm
173 L9 mm=+ 0,1 mm
l1g 3 3,65 mm+ 0,10 mm

The innermogt width of the channel shall be
l11 F 1,0 mm min.
There shall be achamfer on the lid defined by

l1,F1L2mm=+0,1mm
l1330,8mm+ 0,1 mm
l1431L2mm=+0,1mm
l15F0,5mMm+ 0,1 mm

The distance(from the left side of the case to the release pin shall be
l1gF0,2mMm=+0,2mm

The height of the insertion area shall be
l5oF 2,3 mmmin.

+0,2mm

l»1325mm

-0,0mm

The recessis|located on the right side of the cartridge. The position and dimensions (figures 7 and 10) shall be defined b

l5 F 7,5 mm max.
l53F 11,0 mm+ 0,2 mm
[543 1,5 mm=+0,1mm

The depth of [the recess shall"be
I3 1,5 mmz*0,1 mm

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

+0,0mm
log =7,7mm
-25mm
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 wlidth of the indent shall be
l3p=5,0mm+ 0,3 mm

The depth of the indent shall be
l31=2,0mm=+0,2mm

The angle of the indent shall be

a,=90° £5°

8.7 Label areas (figures 6 and 8)

A portion of the rear side of the cartridge and a portion of the top side of theCartridge may be used for labels. Th
the sije of the labels shall not interfere with the operation or clearance requirements of the cartridge component p:

The
The ppsition and dimensions of the label area on the rear side shall’be defined by

I3, =0,5mm min.
l33=1,5mmmin.
l34 = 65,0 mm max.

11712 1164
The |gbel areas shall not be recessed by more than'0,3 mm.

8.8 Datum areas and Datum holes

The apnular Datum areas A, B and C.shdll liein Plane Z (seefigures 9, 10 and 11). They determine the vertical (
cartridge in the drive. Each shall havea diameter d; = 6,0 mm + 0,1 mm and be concentric with the respective Da

The centres of Datum holes A @nd'B shall liein Plane X.

The céntre of the circularDatum hole A shall be at the intersection of Planes X and Y (see figure 10).
The distance from thecentre of Datum hole B to Plane Y (see figure 9) shall be

I35 = 68,0 mm £ 0,1 mm

The d{stancefrom the centre of the circular Datum hole C to Plane Y (see figure 11) shall be

lag= 10,20 mm + 0,05 mm

e portion and
brts.

ea used for labels on the top side shall not extend beyond the.infer edge of the holding areas defined by Ig and I-.

osition of the
fum hole.

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

- 0,00 mm

This diameter shall be maintained to a depth of

141 7

1,5 mmmin.

The holes shdll be tapered from this depth to the bottom of diameter |

Thereshal b
43 7
ag 3
The width at
The depth of

e a chamfer around the outside of Datum hole A and Datum hole C defined by
0,3 mm max.

45° +1°

the bottom of Datum holes B and D shall be I 4,

these holes shall bel 4.

The dimensigns at the top of these holes shall be

|45 7
|46 7

rl =
Thiswidth s
There shall b

8.9 Sup

The cartridge
and C, respeq

3,5mm= 0,1 mm
+0,05 mm
3,00 mm
- 0,00 mm
1,7 mm min.
all be maintained to adepth | ;.
e achamfer around the outside of Datum holes Band D defined by 1,45 and as.

port areas (figure 9)

Support areas are shown shaded in figure 9. Support areas A, B and C shall be coplanar with Datum aregs A, B

tively, within 0,1 mm. Support area.Dshall be coplanar with Datum Plane Z within 0,15 mm.

The areas within | 44 of the edge of the cartridge'shall be recessed from the Support areas.

|49 7
The position
47 7
|48 7
l50 7
The distance

l51 3

0,5mm=0,1 mm
and dimensions of Support areas A and B shall be defined by

10,0 mm £ 0,1 mm-(twice)
11,0 mm £ 0/mm
7,0 mm £0,'mm

of Suppart areas C and D from Plane X shall be

30,00mm = 0,1 mm

The dimensions of Support areas C and D shall be defined by [,; 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
lgg=2,5mm=+ 0,1 mm

10
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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

lsgg=1,2mm
-0,1mm

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

Sectign E-E shows a Recognition hole closed by a plug. This plug shall withstand an applied*force of 0,5 N vithout being
punched out.

This Ipternational Standard prescribes the following states of these holes.

— Rpcognition hole 1 shall be closed
— Rpcognition hole 2 shall be open

8.11 | Write-inhibit hole (figure 11 and 12)
The Write-inhibit hole shall have a square form. Its position and dimexsions shall be

+0,05mm
l17o = 5,40 mm

- 0,10 mm
l173=9,1mm+ 0,1 mm
l174=1,4mm+ 0,1 mm
l175=82mm+ 0,1 mm

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

The ppsition of the Write-inhibit,hole below Plane Z shall be
l180 = 3,0 mm min.
Recorfling is enabled.or. inhibited depending on the position of the Movable Element of the Write-inhibit hole belpw Plane Z.

Recorpling is enableed:when this position is

+ 0,00 mm
l182=-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
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+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

+0,0mm

lgo F 2,4 mm

-0,1mm

The position [of the cartridge relative to Plane Y shall be controlled by the pre-positioning surfaces defined.by

lezF LOmMmM+ 0,1 mm
lga F 69,0 mm £ 0,2 mm

The position [of the cartridge relative to Plane X shall be controlled by the pre-positioning surfages defined by
les ¥ 14,65 mm £ 0,10 mm

The angle of the chamfer at the edge of this surface shall be defined by
a,q45° £ 1°

8.13 Car}ridgelid (figures 6, 13 and 15)

The cartridge shall have a lid for protection of the tape during handling; storage and transportation. The lid consists pf two
parts, the maln part and an auxiliary part.

The main pait rotates around an axis A (see figure 13) the position of which is fixed relative to the case. Its location shall be
defined by

l,7 30,55 mm £ 0,10 mm
lg7F 7,5mm+ 0,1 mm

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

leg F 7,0 mm £ 0,1 mm
lgo ¥ 10,1 mm £ 0,1 mm

Therotation pf the auxiliary part is controlled by acam at each end so that it follows the path indicated in figure 13.
In the open ppsition, the frontéedge of the auxiliary part shall be at a height
I, F 14,8 mm min:

above Plane .

The case shall alfow for proper clearance of the lid and auxiliary part defined by

02

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 the lid isin its completely open position, its front edge shall have been rotated by an angle defined by
+1°
a5 = 85°
- 2°
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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|closed position of thelid, its height over Plane Z (figure 13) shall be

+0,0 mm
lsg =152 mm
-0,5mm

and it$ distance from Plane X shall be

+0,0 mm
l,7 =153 mm
-0,3mm

In the|closed position of the lid, itsinside shall provide a clearance for the tape defined by
l;g = 13,15 mm+ 0,10 mm

The tap front of the lid shall be convex. The centre of the correspondingfadius shall be on axis A. This radius shdll be
r; = 14,7 mm max.

The design of the locking mechanism is not specified by this Interfiational Standard except that it shall be operatef] by arelease
pin logated in the drive. In the closed and locked position of, the lid, access to the lid lock release shall be unobgtructed in the
shadefl area (see figure 15) defined by

l79g=2,0mm=+ 0,1 mm
l145 = 6,3 MM+ 0,2 mm
l146=1,2mMm+ 0,1 mm
a5 =45°+1°
a=15°+1°

The r¢lease mechanism of the lid shall*be actuated when the drive release pin is in the other shaded area of figure 15 defined
by I5land

lgo = 8,2 mm £ 0,2 mm
lgy = 0,7 mm £ Q;2mm
ag=15°+1°

Theflrce requiredite-unlock the lid lock shall not exceed 0,25 N in the direction shown in figure 18.
Thef
8.14 | Cartridgered lock (figures 10 and 16)

The réets shaH 'be !oc!\ea" when-the-cartridge-is e*‘cw from-the-tape drilve. The dw'g.n' of-thelocking FREG Nanism 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.

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

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

lgs =

its height shall be

6,5 mm min.

The dimension of the release mechanism shall be defined by

lgs =

+0,3mm
3,2mm
-0,2mm

lg7 3
a; =
The reels sha

lgg 7

The reels sha
lgo 7

In this positi
defined by
lgo 3
The pin used
lg1 7
and the bottoj
The rectangu
lop 3
rg=
The force red
8.15 Reqg

The case shall have two circular reel. access holes which shall allow penetration of the drive spindles.

The positions

log 3
los 7
lgs 3
The diameter

4,0 mm=* 0,1 mm
60,0° + 1,0°
| be locked when the operating face of the release pinis located at a distance from Plane X defined by

+2,0mm
39,0 mm
-0,0mm
| be unlocked when the operating face of the release pin islocated at a distance from'Plane X defined by

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

on there shall be a clearance between the locking mechanism and-thie inside of the rear wall of the ca

0,5 mm min.

to move the locking mechanism shall penetrate into the cartridge over a distance of
7,8 mm max.

M edge of the slanted part of the pin shall penetrate'over a distance of Igg min.

ar cavity of the locking mechanism shall be defined by

4,0mm= 0,1 mm
0,3 mm max.

uired to unlock the reel lock in the'direction shown in figure 17 shall not exceed 1,0 N.

access holes (figure 10)

of the access holesshall be defined by

23,00 mm % Q,05mm
11,40 mm.£,0;05 mm
46,2 mmx/0,1 mm

of thetholes shall be

rtridge

d, =
8.16
The drive spi

102
l103
l104

1880 mm + 005 mm

I nterface between thereelsand thedrive spindles

ndles (see figures 22 and 23) shall engage the reelsin the area defined by

=54mmz=0,1 mm
=44mmz=0,1mm
= 0,6 mm max.

+ 0,08 mm

d, =10,00 mm

- 0,00 mm

ds = 16,0 mm max.

14
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+0,0mm
dg =18,0 mm

-0,1mm

+0,0mm
d, =16,0 mm

-0,2mm

The reel engagement hole shall have a chamfer defined by

l105 =2,4mm+ 0,1 mm

Theb

Thep

The tg

Thed

When

and th

Thep

When
+0,2

8.17

G-I E I
pttom of the reel on the outside edge shall have a chamfer defined by
l106 = 0,2 mm max.
ag=45° £ 1°
psition and width of the slots with which the drive spindle will engage shall be defined by
+0,2 mm
l107 = 2,4 mm
-0,0mm
a;p=60°=*1°
eth in the reel engagement hole shall have aradius
rs = 0,2 mm max.
epth of the reel driving hole within diameter dg shall be
l108 = 9,4 mm min.
+ 0,08 mm
d; = 6,50 mm
- 0,00 mm
the cartridge is within the drive, the tape centreline shall bein aplane parallel to Plane Z at a distance
l109 = 7,05 mm + 0,10 mm
e Support areas of the reels shall be at adistance from Plane Z defined by
l110=0,6 mm+ 0,2 mm
bnetration of the reel drive spindleinto the reel shall be defined by

l111 = 7,5 mm max.
[115 = 8,0 mm max,
a;; =60°+1°

the cartridge.isimounted within the drive, so that the Support areas are at a distance |, from Plane Z, afo

N shall be€xerted on the cartridge in the direction shown in figure 23.

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

A lig
exist f

t path shall be prowded for sensing the leader and trailer tapec When thelid i is open an unobstructed li

sectionD-Din flgure 12) and the light window in the cartridge |Id
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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app,=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 shaII be deep enough to alow penetration of alight emitter over a distance of
l110F 12,5 mm min.

The angle of [the light path shall be
a3 f 5,50° + 0,25°

The position fand size of the cartridge lid window shall be

l120F 3,8 MM+ 0,1 mm

+ 0,4 mm

l151F 2.5 mm

-0,0mm
l155[F 6,05 mm £ 0,10 mm

8.18 Posirion of thetapein the case (figure 21)

The tape shalll

l153F 13,15 mm = 0,10 mm

run between two guide surfacesin aplane parallel to Plane X.and |55 fromiit.

The guide suyfaces shall have a radius of rg and shall be tangential, as shown in figure 21, to lines tangential to the reg! hubs
that extend tg points outside the case.

re =[3,0 mm= 0,1 mm
These points|shall be defined by

l154fF 76,28 mm £ 0,30 mm
l1o5[F 27,15 mm £ 0,20 mm
l156F 31,15 mm+ 0,20 mm
l157[F 9,67 mm £ 0,10 mm

8.19 Tapepath zone
When the caitridge is insertedinto the drive, the tape is pulled outside the case by tape guides and is no longer in contagt with

the guide surfaces. The tape’path zone (see figure 21) of the case is the zone in which the tape shall be able to move freely.
This zone shill be maintained for both sides of the case and shall be defined by 1,4 to 1,7 and

l158F 23,Qmm+ 0,1 mm
l130[F 46;2'mm + 0,2 mm
l131EZL4mm+ 0.1 mm

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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rg =24,15mm=+ 0,10 mm
l133=3,85mm+ 0,10 mm

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.

+ 0,20 mm
;. =1.15mm

| SO/IEC 23651: 2003(E)

8.22

The RMIC shall be a chip built into the case (see annex L). It can be atcessed by the RF interface only.
For repsons of backward compatibility with AIT-1 and AIT-2 cartridges, the case shall have five Access Holes.

- 0,00 mm

+0,0 mm
l136 = 14,0 mm
-0,2mm

l137 = 66,8 mm min.
l13g = 10,0 mm min.
l139 = 66,8 mm min.
l140 = 1,2 mm max.
l141 = 14,8 mmmin.
l159 = 13,0 mm min.
l170 = 4,0 mm max.
ay, = 49° max.

Requirementsfor the RMIC (figures 25 and 26)

The ppsitions and dimensions of these Access Holes are as follows.

AccessHole GND

+0,0mm +0,2mm
l165 =[67,2 mm l166.7 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
AccessHoleID

+ 0;0;m +0,2mm
l160 =[72,8 mm l147 = 74,6 mm

=0,2mm -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.

© ISO/IEC 2003 — All rights reserved
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+0,2 mm
l15, =51 mm
-0,0mm
+0,3mm
l153 = 1,4 mm
-0,1mm
There shall be achamfer around the outside of these holes defined by

—04mm+01mm

154
a,; £ 45° £ 1°

When the caftridge is inserted into the drive, the pin used to recognise the cartridge penetrates through Recognition fole 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[F 5,0 mm min.
l158F 1,5 mm max.
l160[F 45,4 mm min.

8.23 Recpgnition recesses (figures 8 and 10)
The cartridge shall have two recesses on the rear side. These recesses are used to €ecognise the cartridge in a library gystem.
They shall be defined by

+0,0 mm
l161F 84 mm

-0,2mm

+0,2 mm
l162F 6,0 mm

-0,0mm

+0,2 mm
l163F 2,0 mm

-0,0mm

+0,2 mm
l164F 2,0 mm

-0,1 mm

18 © ISO/IEC 2003 — All rights reserved
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Top side

Right side

Takeup reel
Auxiliary lid secti(N Rear side
Lid //

Loading grip

Front side

Left sid
Recording surface of the magnetic tape el side

96-0177-A Bottom side

Figure 1 - Tape cartridge assembly, top view, lid open

Bottom side

Recognition hole 2
Left side Datum hole D

Rear side

Datum hole B
Write-inhibit hole

ans)

Movable Element o
the Write-inhibit hole

Recognition hole 1

Datum hole C

Front side

Right side
Datum hole A
Top side

99-0056-A

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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Figure 15 - Lid release requirements
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96-0190-A

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

96-0191-A

Figure 1o - Direction or the 1or ce needed to uniock thelid lock
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96-0192-A

Figure 19 - Direction of the force needed to open-thelid
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Figure 20 - Light path and light windows
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Figure 21 - Internal tape path and light path

32 © ISO/IEC 2003 — All rights reserved


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

| SO/IEC 23651: 2003(E)

7y /
Los . |
Lion Lo == —
y A %
1A
Ratchet
F ds
d, Support
< > area 1104V
« d5 > A
. 6 Ll
Section H-H Detail F
< 1
s
|/ P

¢—T
v
D/

AN
>

<« Section| I-]

107

0
96£0195:A W

Figure22 - Cartridgered

© ISO/IEC 2003 — All rights reserved 33


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

| SO/IEC 23651: 2003(E)

34

Tape centre

1109

-

B '%/ <:I &

ll]l

96-0196-A

Support area

Figure 23 - Interface with the drive spindle
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Figure 24 - Tape access cavity clearance
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9
This Internati

Section 3 - Requirementsfor the unrecorded tape

Mechanical, physical and dimensional characteristics of the tape

onal 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 M a

erials

The recordah

metal materidl or equivalent. The back surface may be coated. The base material shall be

For TypeA :
For TypeB :

There shall 4
hub. The leg
equivalent ba

le area of the tape shall consist of abase material coated on one side with a strong yet flexible layer of evag

An oriented polyethylene terephthalate film or equivalent
A polyaramid film or equivalent

e a leader tape between the take-up hub and PBOT. There shall be a trailer tape betweéen PEOT and the
fer and trailer tapes shall consist of a translucent length of the same oriented polyethylene terephthalatg
Ise material.

The leader

each such joint. The splicing tape shall consist of polyethylene terephthalate (or equivalent),“Coated on one side with an

(or equiva
9.2 T
9.21
The length o

TypeA : The
TypeB : The

922

The length o
and the magr

9.2.3

The length o
trailer tapes.

9.3 Tap)
931 Wwid

The width of
exceed 6 um

The width of
Procedure

i. Covera

Length of magnetic tape

Length of leader and trailer tapes

Length of the splicing tapes

d trailer tapes shall each be attached to the magnetic tape by means of alength'ef’ splicing tape that extend

) adhesive material.
length

the tape shall be measured between PBOT and PEOT.

length of the tape shall bein the range 5,0 mto 170,0 m:
length of the tape shall be in the range 5,0 m to 230,0.m.

the leader and trailer tapes shall be in the range 70 mm to 90 mm. The joints between the leader and traile
etic tape shall be perpendicular to the Tapé Reference Edge within 1°.

the splicing tapes shall be 13 mm.max. They shall extend for a distance of 6,5 mm + 1,5 mm over the lead

e width

Lh of magnetic, leader-and trailer tapes
the magnetic tape.shall be 8,00 mm + 0,01 mm. The difference between the largest and smallest width sh
peak-to-peak.

the leadertape and of the trailer tape shall be 8,00 mm + 0,02 mm.

orated

supply
or an

s over
perylic

[ tapes

er and

all not

section of the tape with a glass microscope slide.

or equivalent having an accuracy of at least 2,5 um.

iii.
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 top edge of
the splicing tape shall be not more than 0,6 mm from their top edges. Neither edge of the splicing tape shall extend beyond the

edges of thel

38

eader, trailer and magnetic tapes.

Measure the width from edge to edge with no tension applied to the tape using a calibrated microscope, profile projector,

Repeat the measurement to obtain tape widths at a minimum of five different positions along a minimum tape length of
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9.4 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 mtieTange 6,5 mmto 7,3 .

For Type B : Intherange 5,0 umto 5,5 pm.

9.5.2| Thicknessof the leader and trailer tape

The thickness of the leader and trailer tapes at any point shall bein the range 9 umto 17 um.

9.5.3| Thickness of the splicing tape

The thickness of the splicing tape at any point shall be 27 um max.

9.6 Longitudinal curvature

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

Procedure

i. Alllow al,0mlength of tape to unroll and assume its natural curvature-en.aflat smooth surface.

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

iii. The deviation shall not be greater than 3,8 mm.

iv. Thisdeviation corresponds to the minimum radius of curvature of 33 m if measured over an arc of acircle.

9.7 Cupping

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

Procedure

i. Qutal50 mm i+ 10 mm length of tape.

ii. Qondition the tape for aminimum ef 3 h in the test environment by hanging it so that the coated surface is freely exposed
tq the test environment.

iii. Lpy thetape across two cylindrical guides that are placed horizontally with the centres 35 mm apart.

iv. Alttach a 0,3 g massto eaehrend of the tape.

v. Measure the distaneebetween the plane established by the edges of the tape and the maximum deviation fronp the plane.

9.8 Coating adhésion

The fgrce requited’to peel any part of the coating from the tape base material shall be 0,1 N min.

Procedure

i. Tpkeatest piece of the tape approximately 380 mm long and scribe a line through the coating across the wid

125 mm from one end.

th of the tape

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. N
v. If

ote the force at which any part of the coating first separates from the base material.
thisislessthan 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.

© IS0/
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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

N
;. e

—— 125 mm —p Pressure-sensitive tape

93-0120-A

Figure 27 - M easurement of the coating adhesion

9.9 L aypr-to-layer adhesion
There shall be no tendency for the test piece to stick or for the coating to pesl.

Procedure
i. Attach ope end of atest piece of magnetic tape of 1 m length to the surface of aglass tube of 36 mm in diameter.
ii.  Wind th¢ tape onto the tube at atension of 1,1 N.

iii. Storethg wound test piece in atemperature of 45 °C + 3 °C and arelative-humidity of 80 % for 4 h.

iv. Storeforafurther 24 h in the testing environment.

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

Measurements shall be made in accordance with 1SO/R 527) The length of the test piece shall be 200 mm. The length|of the
piece shall be 50 mm. The length of the-trailer tape test piece shall be 50 mm. The rate of elongation|for all

required to reach.that point is the breaking strength.

strength
gth is thie force required to produce a 5 % elongation of the tape.

oth shall be 3 N min.

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

iii. Remove the additional force and measure the length after 10 minutes.

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

H A Lotlag £ £ ) + H £ - N1/ 2+ N A af tlog oot o
IV. 'J'JIy LIICIUIbCIIC\me LUPIUUU\JCC\LUIJUIIUI S INJTTIHTT U CACTT TN IO UT TN TIC TCOoU PIC‘JC.

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

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

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

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

A
Y

v
F

o <l

93-0050-B

Figure 28 - M easurement 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 transmittance of, the magnetic tape shall be 5 % max.

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

The method ferxmeasuring light transmittance is given in annex A.

9.15 | Recognition stripe

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.

© ISO/IEC 2003 — All rights reserved 41


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

| SO/IEC 23651: 2003(E)

l—— "18] ———»
> l1s0
Magnetic tape Leader Leader
L - : - - =
Splice Recognition stripe
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Figure 29 - L ocation of therecognition strip

10 Magnetic recording characteristics
The magneti¢ recording 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 ja tape
calibrated to the Master Standard Reference Tape and the tape under test, on the same equipment.

The followinp conditions shall apply to the testing of all magnetic recording characteristics, unless otherwise stated.

tape conditiop 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 speefl 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-pm
recording cufrent : Test Recording Current
recorded track width 5,5 um £0,5 um
tape tension : 0;650'N = 0,005 N
measured at the input of the scanner
write gap lenpgth : 0,28 um £ 0,05 um
read head tragk width ;7 umto 9 um

read head setfing during.aread : the read head shall cover the whole width of the recorded track
pass

read output | ¢vel : 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 calib
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 physi

ration factors

cal 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 suppl
Secondary Standard Reference Tape.

ied with each

10.4 | Overwrite

Overvyrite is the ratio of the Average Signal amplitude of the residual of alow density recording after overwriti
density to the Average Signal Amplitude of the original low density recording.

ility to the overwrite ratio for the Master Standard Reference Tape is provided by the calibration factors
ondary Standard Reference Tape.

. erase the tape. Record at the physical density of 763,7 ftpmm.
easure the Average Signal Amplitude.
erwrite at the physical recording density of 6 872,9 ftpmm and measure.the Average Signal Amplitude @

eat for the Secondary Standard Reference Tape.
rement

Residua Average Signal Amplitude‘at*763,7 ftpmm after overwriting
Theratio = 111
Average Signal Amplitude of. the original recording at 763,7 ftpmm

shall e less than 120 % of the same ratio for the Master Standard Reference Tape.

105 | Easeof erasure

g at a higher

supplied with

f the residual

When|a tape has been recorded at 763,7 ftpmm with the Test Recording Current and then passed through alongifudinal steady

erasing field of 320 000 A/m, any remaining signal shall not exceed 2 % of the Standard Reference Amplitude fof

The efasing field shall be reasonably unhiform, for example, the field in the middle of a solenoid. This measurg
made with aband pass filter passing'at least the first three harmonics.

10.6 | Tapequality
10.6.1 Missing pulses

A missing pulseis aloss of read signal amplitude. A missing pulse exists when the base-to-peak read signal is 40
half the Average-Signal Amplitude for the recording density of 1 718,2 ftpmm on the same tape.

10.6.4 Missing pulse zone

that density.
ment shall be

%, or less, of

i smg pulse zone commences Wlth a mlssmg pulse and ends When a length of 1 mm of track has been

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

easured. If a

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

© ISO/IEC 2003 — All rights reserved

43


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

| SO/IEC 23651: 2003(E)

Requiremen

t

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,

srT) 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 For
11.1 Gen

The smallest
e.g. fromah

reprocessed and made available, e.g. to a host, by a tape drive system. Two types of record are supported, hamely Pro

Records and

A recorded t
Processed R
indicate the

Entities and
series of tr
error correcti
Solomon er
the frames th

Each group i
information 4
location of th
of theMain [

In the follow
and correctin
itself will be
the tape layo

11.2 Bad

The data to
running num
from1to 24

The structurg
tape system.

Data and Sejj
starting with

Note - In this In
those which def

at
eral

collection of data supported by the format is arecord. A record is the smallest distinct set of data.bytes su
hst, for processing and recording by a tape drive system, and the smallest distinct set of datato’beread fron

Unprocessed Records.
bpe shall contain Unprocessed Records or Processed Records or both. It may also centain Separator Marks

hoical separation(s) of the data within a structuring scheme.

ng codes, and the trandlation of bytes to Channel bits, is applied toeach group prior to recording. A third
r correcting code may be applied to the group; in this case, the fesulting bytes are transformed and recor
bt follow the group on the tape.

re recorded is called the Main Data Zone of the track. Additional information about the contents of the gro
e track(s) and the contents of the track(s) is recorded ih the Headers of the Recorded Data Blocks in the I
Data Zone.

ing description all operations on the data received from the host computer, including the use of error det
g codes, but excluding processing, are described. Then the method of recording on the tape and the tape

it will also be made in the course of the description of the operations on the data.

c Groups

be recorded shall be grouped;in Basic Groups of 2 405 376 bytes. Each Basic Group shall be identifief
ber allocated consecutively .Starting with 0. In each Basic Group the bytes are identified by a running n
D5 376.

of Basic Group NO..0 is not specified by this International Standard. The data for this group is generated
t isrecorded asithe Vendor Group, (see annex K).

arator Marks'received from the host computer shall be grouped in Basic Groups, following Basic Group
Basic Group No. 1. These Basic Groups shall be structured as follows.

ternational Standard, there are two types of Separator Marks that are referred to as Separator 1 and Separator 2. Some other standd

bplied,

N tape,
cessed

Both

bcords and Unprocessed Records are stored on tape as Entities. Separator Marks\may be used by the host to

Separator Marks are collected into groups. An index within each group ‘describes the content of the grgup. A
a:[sformations, namely randomizing, interleaving, blocking, the generation’and inclusion of two Reed-Sg
r

lomon
Reed-
ded in

S recorded on a group of tracks. The part of each track in-which the user data, Separator Marks and assqciated

Ip, the
D Area

ecting
|ayout

described. However, because of the inherent characteristics of this format, where required, advance referefces to

1 by a
umber

by the

No. O,

Fds, e.g.

ne-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 Sep

44
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Byte No. > 123, 2405336 e 2405337
2 405 376 —>
Block Group
Entities ———» <+— Access Information
Table Table

4— 40 bytess=—

PR A

2 405 376 bytes

01-0051-A

Figure 30 - Structure of a Basic Group

Data gonstituting Entities shall progress into the Basic Group from left to right (as seen,in figure 30). At the same time a part
of thg Basic Group, caled the Block Access Table (BAT), shall progress from rightto left. The Group Information Table

(GIT)|shall occupy the last 40 bytes of the Basic Group.

11.2.1 Entity
11.2.1.1 Content

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

An Entity may span Basic Groups, provided that all of the Entity Header and the first 8 bits of the first or single
Entity| are within the same Basic Group.

recede the Record Seguence.

An Eiiity comprises an Entity Header and a sequence of consecutive:Records. The Entity Header shall be 8 bytgsin length. It

Record of the

In thg case where an Entity spans Basic Groups, the parts thereof, within each Basic Group, are identified aq Start Part of

Entity} Middle Part of Entity and Last Part of_Entity (see 11.2.3.2, to 11.2.3.4).
An Enity shall not contain a Record that does not contain data for interchange.
11.2.1.2 Entity Header

Byte No. 1 isthefirst byte in the Entity Header, and Byte No. 8 is the last byte in the Entity Header, i.e. is adjacent to the first

or single Record of the Entity.’The Entity Header shall have the following layout:

Byte No. 1 Thi& byte shall be set to 0000 1000, specifying the number of bytes of the Entity Header, viz. 8.

Byte No. 2 This byte shall be set as follows:
- if the record is an Unprocessed Record, this byte shall be set to the value 1,
- if the record is a Processed Record, this byte shall be set to

Lo,

4l 1 H 4l LY LaYmlV,| PUH + +lo Hpy ol ol VR o P 4+
U VAaAUTTITUIC TATYT £ 1TU 295 CUNMTTOSPJUTNUIITITY TU T TTYTSITITU TUTTIUTTTCT ALLUTUITIY U T OU7

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 any

EC 11576 of

(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 not
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.

© ISO/IEC 2003 — All rights reserved
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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
2405 341

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 ofthe Previous Record
2405 356
2 405 357 1 Set to all ZEROS
2405 358

to 3 Basic Group Number of the Previous Separator 1
2405 360
2405 361 1 Settoal ZEROs
2 405 362

to 3 Basic Group Number of the Previous Separator 2
2405 364
2405 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
2 405369 2 Count of Separators 1 in the Current Basic Group.
2 405 370 Least significant two bytes
2405 371 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)

Withi
byte g
the lag
11.2.2

Thisf

11.2.2

Thisf
currer

Separ
11.2.2

This field shall be a 4-byte field. It shall specify in binary notatien the number of Separators 1 written sin

includ
11.2.2

This field shall be a 4-byte field. It shall specify in binary notation the number of Separators 2 written sin

includ

11.2.2
Thisf
Groug
field g
11.2.2
Thisf
Groug
11.2.2
Thisf
Grou
11.2.2
Thisf

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

n each field of table 1 the most-significant byte shall be in the lowest-numbered byte position and'the legst-significant

hall be in the highest-numbered byte position. However, the last four 1-byte entries contain the'most-signi
it four 2-byte entries, respectively.

.1 Basic Group Number field

eld shall be a 3-byte field. It shall specify in binary notation the running number of\the’current Basic Group.

.2 Record Count field

eld shall be a 4-byte field. It shall specify in binary notation the sum of the values in the Count of Recor
t Basic Group fields of the GITs of all Basic Groups since LBOT; up’to and including the current
htor Marks shall be counted as records.

.3 Separator 1 Count field

ing those in the current Basic Group.
.4 Separator 2 Count field

ing those in the current Basic Group.

.5 Basic Group Number of the PreviousRecord field
eld shall be a 3-byte field. It shall specify:in binary notation the running number of the highest-numbered p

ficant byte of

Is field in the

Basic Group.

ce the LBOT

ce the LBOT

revious Basic

in which a Separator Mark or the.beginning of an Unprocessed Record occurred. If no such Basic Grofip exists, this

hall be set to all ZEROs.

.6 Basic Group Number of the Previous Separator 1 field
eld shall be a 3-byte field:\It shall specify in binary notation the running number of the previous highest-nu
which contains the lastwritten Separator 1. If no such Basic Group exists, thisfield shall be set to all ZER
.7 Basic GroupNumber of the Previous Separator 2 field
eld shall be a 3:byte field. It shall specify in binary notation the running number of the previous highest-nu
which contains the last written Separator 2. If no such Basic Group exists, thisfield shall be set to all ZER

.8 Bloek-Access Table Count field

mbered Basic
Ds.

mbered Basic
Ds,

e. Thisisnot

eld-shall be a 3-byte field. It shall specify in binary notation the number of entriesin the Block Access Tab

haanc ar-of Rocarde or Daovic Af Doacardc in tha D acia (Cr sy

the sa

anLuna n.
NSt T IO IOt O M CCOrt S U T o to O IICCOMG o tHC D oOorC- O ouor

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,
the number 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,

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

© IS0/
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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.

1123 Bloct Access Table (BAT)

The BAT shall contain one or more entries for each Entity and each Separator Mark of the Basic Group. Entities-not entirely
contained in the Basic Group shall aso be identified by one or more entries. The first entry shall be written immediately pefore
the Group Information Table, in byte positions 2 405 333 to 2 405 336. Each entry shall be a 4-byte field structured as hown
in figure 31. [The 1st byte shall be in the lowest-numbered byte position and the 4th byte shall be in the highest-numbered byte
position.

Entry of the Block Access Table

Flag Byte Count

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

Figure 31 - Block Access Table

Depending oh the setting of the Flag Byte, the 3-byte Count field shall' express in binary notation a number not greatér than
224-1 as spedified below. This International Standard specifies thexd4 settings of the Flag Byte listed in table 2. Other sgttings
are prohibitegl by this International Standard.

The most sigpificant bit of the Flag Byte (see table 2) shall,loé set as follows:
- before EWP it shall be set to ZERO;

— dfter EWP it shall be set to ONE in the current-entry and all following BAT entries of the current Basic Group andl in all
BAT entfies of al following Basic Groups:

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
EWP 0000 0101 Total Count of Entity
0000 0110 Separator Mark Entity
0600611t 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

48 © ISO/IEC 2003 — All rights reserved


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

| SO/IEC 23651: 2003(E)

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.

11.2.33 Middle Part of Fn'riry

This gntry relates to an Entity and shall specify that the Entity startsin a previous Basic Group and ends in a-subj
Group. The Count field shall specify the number of bytesin the Middle Part of Entity which isin the current Basi
11.2.34 Last Part of Entity

This gntry relates to an Entity and shall specify that the Entity starts in a previous Basic Group andénds in the
Group. The Count field shall specify the number of bytesin the Last Part of Entity which is in the current Basi
entry shall be immediately followed in the BAT of the current Basic Group by an entry for Total Count of Entity.
11.2.3.5 Total Count of Entity

Total [Count of Entity shall follow the Last Part of Entity entry. This entry relates to‘the'same Entity as that of thq

the Basic Group. Thus the minimum number that can beSpecified by the Count field shall be the total number g
Groupg Information Table and of the Block Access Tahle. The Count Value in the Block Access Table for Skip el
amulfiple of 4.

11.2.3.8 Count fields

The sim of the numbers specified in the Count fields of those of the types of entry in the following list which
the Bliock Access Table shall be 2 405:376. The list comprises: Skip, Entire Entity, Start Part of Entity, Middle
and L gst Part of Entity.

11.2.3
The v
as (de

Table
other

.9 Valid sequences of entyies of the Block Access Table

blid sequences of entries’are specified by table 3, in which states and actions are shown within rectangles, g
Signated by the setting of the Flag Byte) are shown within ellipses.

3 shows only. those entries which are valid as the next entry to be encountered in each state or after e
Pntries arednyalid.

beguent Basic
C Group.

current Basic
t Group. This

e immediately

S that the last
er of bytesin
f bytes of the
ntries shall be

bre present in
Part of Entity

nd the entries

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

Start first
Basic Group

—

Separator Mark

Start Part
of Entity

Start spanned
Entity

Move to next
Basic Group

Middle Part
of Entity

Continue
spanned Entity

Last Part
of Entity

spanned Entity

End

11.3  SubtGroups
11.3.1 G1 $ub-Group

numbered frém

When a Bagc-Group has been completed |t shall be spl|t mto 36 Gl Sub Groups, numbered 1 to 36, of 66 816

Move tosnext
BasicGroup
if any, ¢lse exit

A

96-:0244-B

in the second G1 Sub Set and S0 on.

Byte No. -

50

Item complete

Total Count
of Entity

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

bytes
b bytes
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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

«
.
g
Bit clock
Input data Output
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
rafidomizing randomizing
A
7 3
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 81 D66 815
v 66 816

J9-UUDO-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 operatign 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 ¢f a G3 Sub-Group contains 128 bytes. These Blocks shall be numbered consecutively by Block Numbergin the
range 1 to 336.
No.1 1 1
4
No.24
N0.25 |% % % % % % :
| h i aSo b . 148 56
_________________________________________________________________________________________ No0.312 l
N0.313 1
4
No0.336 ! !

T
116 Data Byte)

7

1 1
5 12 C1ECC bytes  128.C2 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
D4 ID Information
D5 ID Information
D6 ID Information
D7 ID Information
D8 ID Information

Figure 36 - Structure of the Data Block Header

g

ID bytes shall contain the following ID Information.

ata Block Number

ppe L ength and Thickness ID

pgical Frame 1D

brtition D

realD

epeat

DSition

roup Count

eparator 1 Count

Eparator 2 Count

ecord Count

bsolute Frame Number

D Parity

verwrite Code

fror Detecting Code for Basie’‘Groups
rror Detecting Code for G2 Sub-Groups
ead ID

ThisIP Information shall be recorded as specified in 11.4.2.
11.4.1 1D information

11.4.1.1 DataBtock Number (DBN)

This 9-hit field shall consist of the 8 bits of byte ID1 and of hit b8 of byte ID2 as the msb of thisfield. It shall spTcify the Data
Block{Number. The value of this number shall be in the range 0 to 335.

|
IMNMDO=2>D0DWOEOOTVO>TV- 40

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

the ordina 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-bit fida
those specifi¢

11.4.1.6 Rey
This 3-bit fie
000  shal
001  shal
010  shal
011  shal
100  shal
101 sha
110  shal
111  shd
11.4.1.7 Pos
This 3-bit fi

mgs than

O E( [ rent ar [ dpe ald therel [
bd in figure 37 are prohibited by this International Standard.
Bit Positions Definition
716 |54
O[O0 |0 | O | DeviceArea
0 [0 |0 |1 | ReferenceArea
0|0 (1] 0| SystemArea
01 (|0 | 0 | DaaArea
01 |0 |1 | EODArea
O |1 (1] 1| Optiona DeviceArea

Figure37- ArealD

eat
d shall specify the number of instances of a Basic Group.

indicate that there is only one instance of the Basi¢:Group.
indicate that there are 2 instances of the Basic Group.
indicate that there are 3 instances of the Basic.Group.
indicate that there are 4 instances of the Basic Group.
indicate that there are 5 instances of the:Basic Group.
indicate that there are 6 instances of the Basic Group.
indicate that there are 7 instances:of ‘the Basic Group.
indicate that there are 8 instances of the Basic Group.

tion

contiguous recorded instances of-thi's Basic Group, see figure 38.

54

Eld shall specify the ©@rdina position of the current recorded instance of this Basic Group in a sequehce of

Bit Positions Definition

3 2 1

0 [ O | O | Thefirstinstance of the Basic Group.
0 0 1_| The 2nd instance of the Basic Group

0 1 0 | The 3rd instance of the Basic Group.

0 1 1 | The4thinstance of the Basic Group.

1 0 0 | The5thinstance of the Basic Group.

1 0 1 | The 6th instance of the Basic Group.

1 1 0 | The 7thinstance of the Basic Group.

1|1 1 | The8th 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 is used, 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.

11.4.3

This 3
includ

.10 Separator 2 Count

2-bit field shall specify the number of Separators 2 that have been written since the beginning of the partit
ing the current Basic Group. The first Separator 2 in the partition shall have a count of 1.

on, up to and

bny complete

ce Area shall
1), except in

11.4.1.11 Record Count

This 32-bit field shall specify the number of Records written since the beginning of the paftition, including

Recorps in the current Basic Group. This number shall specify the Record Count (see 11.2.2) recorded in the Group
Information Table.

11.4.1.12 Absolute Frame Number (AFN)

This 24-bit field shall specify the Absolute Frame Number of the current Framex The first Frame of the Referer

have AFN 1. Any discontinuous or repeated numbers shall only occur inan*Amble Frame sequence (see 17
Internpediate Frames (see 16.5.5).

11.4.1.13 ID Parity

The D Parity bytes shall be computed using an extended Reed-Solomon Code.

Cdcu

A prin
Thell

Hs=

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

hitive element a in GF (28) is 00000010

D parity bytes shall satisfy:

HsxVs=0

(1 1 1 1 1 1-2Jo
a” o a° a® a~1.0 1

[ID1]
D2
ID3
D4
ID5

Vs=

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 byte-by-byte of al 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 +11

See annex M.

11.41.17 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 indicptimgthat thewr ite head amber Ts ot Speciied:

11.4.2 Recgrding of theID Information in the Data Block Header s

The 336 Dat
within theseq

Blocks of a G3 Sub-Group shall be arranged in 21 sequences of 16 Data Blocks. The ID Informatien is|
16 Data Blocks as specified in figure 39 for Data Blocks 1 to 16. The same layout is repeated-in each

of 16 Data bljpcks.

56

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 | D-Parity
DATA 128 bytes of Data
DataBlock2 | ID 1 Data Block Number
bit 8 Data Block Number (msb)
bit/Atobit4 | 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
ID 4 Set to ZEROs
ID5 Tape L ength and Thickness ID (L SB)
ID 6 Tape Length and Thickness 1D (MSB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data

Figure 39 - Allocation of ID Information (continued)

id out
uence
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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)
oz OVerwrite Coue
ID5 Set to ZEROs
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, 1.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
ID2 bit 3 Set to ZERO
bit2and bit1 | Head ID
ID3 AFN (LSB)
ID 4 Overwrite Code
ID5 Set to ZEROs
ID 6 Set to ZEROs
D+ Ho-Pariy
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)
D4 oCPdl L0l £ COUrit
ID5 Separator 2 Count
ID 6 Separator 2 Count (MSB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
DataBlock 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 toZEROs
ID7 D Parity
ID8 D Parity
DATA 128 bytes of Data
DataBlock8 | ID1 Data Block Number
bit 8 Data Block Number (msb)
bit 7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit 2and bit 1 | Head ID
ID 3 Record Count (LSB)
ID4 Record Count
ID5 Record Count
ID6 Record Count (MSB)
1D 7Z 1D Darif\]/
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)
oz OVerwrite Coue
ID5 Set to ZEROs
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 4 Group€ount (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
ID2 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
1D Z 1D Dnrity
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
Dz AFNTLCSB)
ID5 AFN
ID 6 AFN (MSB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
DataBlock 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 toZEROs
ID7 D Parity
ID8 D Parity
DATA 128 bytes of Data
DataBlock 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
ID 3 LFID
ID 4 AFN (LSB)
ID5 AFN
ID 6 AFN (MSB)
1D Z 1D D:\rity
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)
g OVerwrite Coue
ID5 Error Detecting Code for Basic Group (L SB)
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 (msh)
bit 7tobit4 | ArealD
ID2 bit 3 Set to ZERO
bit2and bit 1 | Head ID
ID3 Error Detecting Code for Even G2 Sub-Group (L SB)
ID 4 Error Detecting Code for Even G2 Sub-Group
(MSB)
ID5 Error Detecting Code for Odd G2 Sub-Group (L SB)
ID6 Error Detecting Code for Odd G2 Sub-Group (M SB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
Figure 39 - Allocation of 1D Information (concluded)
12 Method of recording
The method of recording shalt’be
— alONE isrepresented by a positive residual magnetism,
— aZERO isrepresented by a negative residual magnetism.
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Head Scan Direction

Recording
Current
Magnetic Flux
=

RRecording +
Current -
Residual Magnetism
Bit cells 1 1 0 0 1 0 1

12.1  Phygical recording density
The nominal| maximum physical recording density is 6 872,9 ftpmm. The reSulting nominal bit cell length is 0,1455 um.
These valueqare derived from the track length (see 13.7) divided by the number of bits per track.
12.2 Long-term average bit cell length

The long-terin average bit cell length for each track shall be measured over 64 Recorded Data Blocks. It shall be within|0,2 %
of the nomingl bit cell length.

12.3  Shoft-term average bit cell length
The short-ter average bit cell length, referred to a particular bit cell, shall be the average of the preceding 40 bit cells. |t shall
be within 0,3b % of the long-term average bit cell length/for the preceding track of the same azimuth.

124 Ratg of change

The above defined short-term average bit celllength shall not change at a rate greater than 0,05 % per bit cell.

shall not be exceeded.

13  Track geometry
13.1  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

Head
motion

A 4
T
\ A :
/ A \(\T>\
\ \
Tape Reference Edge
Positive azimuth angle Negative azimuth angle

96-0176-A

A : Tapewidth L *Track length
B : Ideal tape centreline P : Track pitch
@ : Track angle T- : Track width

Figure 40 - Trackcenfiguration (view on the recording surface)

13.2 | Averagetrack pitch
The ayerage track pitch, taken over any-group of 30 consecutive tracks, shall be 5,50 um + 0,20 um. The track gitch at a non-
seamlgss append point (see 16.5.6.2).shall not be included in this average.
13.3 | Variationsof the track pitch

The change of track pitch\between successive track pitches shall not exceed 2,0 %, excluding the effect of an appending
operation (see 16.5.6).
13.4 | Track width

The npminal track/width is 5,5 um.
The measured-track width shall be 5,5 pm £ 0,5 um.
This regulirement shall not apply at a non-seamless append point.

13.5 ~Trackangle
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

a'b) 111000000-000110011-111111100-0000000141 Q— al

c,d)| 110000000 001110011 111111100 000000011 Q=0

Pattern @) shall be used for Q'=0
Pattern b) shdll beused for Q' =1
Pattern c) shall be used for Q' =2
Pattern d) shdll be used for Q' =3
(See annex O)

15 Format of tracks
15.1  Tragk structure

Each track shall comprise 342 Blocks and consist of two Margin Zones and one Maity. Data Zone as shown in tablel4 and
figure 41.

Table 4 - Format of atrack

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

<«—— Head direction

%/Ilzrcglgl \\\\\ Data Blocks I];/[l?,rcgﬁ:
I]\B/Iliigin, ,,:',') / Data/Blocks 1]\B/IIé(l)rcgklg1 gﬁgition
g@(_ A\ Data Blocks e
- Blocks
B kl‘;l Data/Blocks I];/[lircgé:

04100054,

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 <«— Presetvalue

1 1 i 1 1
bl b2 b3

\/

b5 b6 b/

1

Figure 42 — Shift register for Margin Blocks

01-0003-A

Table 5— Channél bit generation
b5 b6 b7

o
l_\
o
N
o
w
o
a

bits

16 18
bits —  bits

bits

| ol of Rr{~| R »r| O] R| R| »r| Oof O O] Of
o| ol »,| | | ol | ~| | o] o] ©of O ,| K
o|l r||lr| ,r| | of Pl ~| ol O] O] ©Of R| L] kL
Rl Rl | o RP| ,r| | OFo| o] ©f R| P| L[| R
Rl R~ o ,| ,| »r| o] ofl oA} ~r| R,r| Pr| R| R
Rl Rr|lo| »r| ,| »r| o] o] ol ol O] RPlLr]| Pr| R R
R ol ,r| ,| »r| of o]l o] ©of R| | R| R| & 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 ReferenceAtrea

— the Systém Area
- theDatalArea
- theEOD Area
— the Optipnal Device Area
Partition No. 0
Pos. Pos. Vendor \ Vend R ded\ Recorded
. System \System endor ceorde
Devic Reference \  Tol. S};tcm ol Y Log Y Postambla,  ToL. Group \ Group/~\\Data Data
Area Area Band \ *feambie Band Preamble Group Group
No.1 No.2 No. 1 No.2
DEV|CE | REFERENCE SYSTEM DATA
o » o bl |
«—1 > —> < > | <
870 mm 600 50 150 400 50 50 150 40 40 40
+ 10 thm Frames Frames| Frames Frames Frames Frames | Frames | Frames | Frames Frames
PBOT LBOT
Partition No. 0 |, PartiionNo.1 | Partition No. 2
Last Optional
Recofded Ar;ble EOAD pDevice
Data [Group rames fea Area
DATA |, EOD" + OPTIONAL DEVICE
Lol hl
40 30 600 600 mm + 10 mm
Irames Frameg™ “Frames
LBOT for Partition No. 1
Partition No. 2 _ Partition No. n
»
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

66 © ISO/IEC 2003 — All rights reserved


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

| SO/IEC 23651: 2003(E)

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 drum when the tape

isloaded into the drive.

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

zones are not

16.2 | Reference Area

This grea shall consist of the Frames with AFN 1 to AFN 600, of which thefirst startsat LBOT and has AFN’ 1. Tlhe Reference
Area |s used as the physical reference when updating the System Log. The content of these Framesiis not spetified by this

Internptional Standard and shall be ignored in interchange.
16.3 | Position Tolerance Band No. 1

This Band shall have a nomina length equivaent to 50 Frames, from AFN 601 to AFN/650: It is used to accgmmodate the
positipning tolerances when updating the System Log. Discontinuities and repetitions of ‘the’AFNs may occur in this band. The

recorded signals may be ill-defined in this band. The content of these Frames is not\specified by this Internati
and shall be ignored in interchange.

16.4 | System Area

This grea shall consist of the System Preamble, System Log, System Postamble, Position Tolerance Band N
Vendgr Group Preamble.

16.4.1 System Preamble

The
this International Standard and shall be ignored in interchange.

16.4.41 System Log
The System Log shall be recorded in the AIT RMIC(It may be recorded also on the tape.

If the[System Log is recorded also on the tape, there shall be 400 instances with AFN 801 to AFN 1 200 of the
in figlire 44 recorded on the tape. In each partition 48 bytes shall be allocated to the Partition Information of the

bnal Standard

0. 2, and the

stem Preamble shall consist of 150 System Amble Frames'with AFN 651 to AFN 800. Their content is not specified by

Frame shown
partition The

Partitipn Information of each partition shall be recorded in the System Log of Partition 0. Figure 44 shows thg System Log

with \Yendor Data information.

If the[System Log is recorded in(the’ AIT RMIC only, the content of these 400 Frames is not specified by this
Standard and shall be ignored in‘Interchange.

International
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If the tape cgntains only one partition, the 12 240 bytes intended-for the Partition 1 Information to Partition 255 Infor

Byte Positions Recorded Field Number of Bytes
1to 48 Partition O Information 48
49t0 96 Partition 1 Information 48
. R . 12 288
|2 289 t0 12 360 | Volume Information 72
|2 361 t0 12 362 | System Log Data Type Number 2
| 2 363t0 33408 | System Log Vendor Data 21046 66816
12 3409 to 33 456 | Partition O Information 48
B3 457 t0 33504 | Partition 1 Information 48
R . . 12288
45 649 t0 45 696 | Partition 255 Information 48
45 697 to 45 768 | Volume Information 72
P5 769 t0 45 770 | System Log Data Type Number 2
45 771t0 66 816 | System Log Vendor Data 21 046

shall be set tq
the last partit

68

Figure 44 - System Log with VendorData infor mation

all ZEROs. If the tape contains more than one partition, then the Partition Information for the partition foll
on defined shall be set to ZEROs.

ation
owing

© ISO/IEC 2003 — All rights reserved


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

| SO/IEC 23651: 2003(E)

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
Set to all ZEROs 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 | Prevent\Write Retry

Bit4 | Prevent Read Retry

Bit5 |Setto ZERO

Bit 6_\[\Set to ZERO

Bit7 |Setto ZERO

Bit 8 | Partition is Opened
Maximum-A bsolute Frame Number 3 Bytes

Figure 45 - Partition Information
Where the field of a Partition Informiation contain numerical values, these are recorded in binary notation in theseifields.

16.4.2.1.1 Previous Groups Witten
Thisfleld shall specify the.number of Basic Groups physically written to the partition since the last update of the Bystem Area.

16.4.4.1.2 Total GroupsWritten
This fleld shall specify the total number of Basic Groups physically written to the partition since the first time thel partition was
written.
16.4.4.1.3 Rrevious Groups Read
This fleld.shall specify the number of Basic Groups physically read from the partition since the last update of the Bystem 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 a

format passis performed, in which case this field 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 Update Replace Count

If used, thisfjeld shall specify the number of write operations to the partition. Thisfield shall be set to all ZEROs if noty

16.4.2.1.9 Previous Rewritten Frames
Thisfield shall specify the number of Frames of the partition that have been rewritten since the last update of the Syster]

It shall bei

count shall npt include any Frames which are written between the original Frame and its rewrite.

16.4.2.1.10

Thisfield shall specify the number of Basic Groups which have been physically read and data.has not been recovered W

requiring the)
16.4.2.1.11

This field sh
consist of thn
the tape. The
to the value (

16.4.2.1.12 |

This field sh
AFN 1.
16.4.2.1.13 |
Bitl Prey
If sg
If s
Bit2 Prey
If sg
If s
Bit3 Prey
If s
If sg

remented by 1 each time a Frame is repeated following error detection by the Read-AftersWrite process

revious 3rd ECC Count

use of C3 correction since the last update of the System area.

| oad Count

bl| specify the number of times the tape has been loaded since the first.time the tape was written. One |oa
eading the tape around the drum of the drive mechanism, positioning.the tape ready for use and later unthr
number accumulates over the life of the tape unless a format passiis performed, in which case this field ig
. Thisfield shall be Reserved in the System Log of Partition 0-0f ‘a partitioned tape.

| ast Valid Absolute Frame Number
Al specify the AFN of the last Frame containing valid data. The first Frame of the Reference Area shal

-lag Byte
ent Write

t to ZERO, write operation for the partition is enabled
t to ONE, write operation for the partition isinhibited

ent Read

t to ZERO, read operationfor the partition is enabled
t to ONE, read operation for the partition isinhibited

ent Write Retry

t to ZERO; Write-retry operation for the partition is enabled
t to,ONE, write-retry operation for the partition isinhibited

Ised.

N area.

5. This

ithout

 shall
bading
re-set

| have

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

Bits5t0 7 sh

all be set to ZERO.

Bit8 Partition is Opened

Shal
Shal

70

| be set to ZERO, when all operations in the partition have been performed
| be set to ONE before aread and/or awrite 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.

| SO/IEC 23651: 2003(E)

Field Bytes Description

Reserved 3 Set to al ZERO
Last read Partition 1 Last read Partition Number of the cartridgg
Number
Last updated Partition 1 Last updated Partition Number of the
Number cartridge
Length and Thickness 1 Bit 1toBit6 | Tape LengthdNumber
Numbers

Bit 7 and Bit 8 | Tape Thickness Number
Flags 1 Bitl |[AlT/NativeFlag

Bit2 |Load/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

16.4.2.2.1 Last read Partition Number
Thisfleld shall specifythePartition Number of the partition last read.

16.4.4.2.2 Last updated Partition Number
This fleld shallspecify the Partition Number of the partition last updated.

16.4.4.2.3L'ength and Thickness Numbers
Bit 6 to hit 1 shall be set to the same value as that recorded by Bit 6 to Bit 1 of the Tape L ength and Thickn

Figure 46 - Volume Information

11.4.1.2).

Bit 8 and bit 7 when set to

00
01

Indicate Type A
Indicate Type B

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

16.4.2.2.4 Flags
Bit1

Bit 2

© ISO/IEC 2003 — All rights reserved

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

If set to ZERO and thereis an Optional Device Area, load/unload shall be done at the Optional Device Area

ID byte (see
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Bit 3and bit 4

Bit5

If set to ONE, load/unload shall be done at the PBOT
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

shall be set to ONE, indicating the presence of RMIC

Bit 6 to bit 8

Other settingp of these bits are prohibited by this International Standard.

16.4.2.25 L
Thisisthel

16.4.2.2.6 D
Thisis abit

If thisbitis s
16.4.2.3 Sysg
This number
When set to ﬂ
When set to

16.4.3 Syst

The System
this Internati

Note - It is recq
written in acont

16.4.4 Posi
This band 9l
International
16.45 Ven
The Vendor
immediately
International
16,5 Dat

This area shd

16.5.1 Ven

A Vendor G
Standard. Th

and recordingF the resulting Frames. The first of these Frames shall have AFN 1 451.

bt to ONE then the partition contains an Optional Device Area.

(T
1

11
R (e Ll

+
v e |

3 ZI-Do,
A\ - 8 LLT\UO

Partition Number
valid partition number on the tape.

ice AreaMap
location map of the Optional Device Area. There are 256 bits in the 32 bytes. A bitis.assigned to each pal

em Log Vendor Data Type Number
shall be represented by two bytes.

he value O, the System Log Vendor Data shall be all ZEROs.
he value 1, the System Log Vendor Data shall contain vendor-unigueinformation.

bm Postamble

tition.

Postambl e shall consist of 50 System Amble Frames AFN 1 201 to AFN 1 250. Their content is not specified by

bnal Standard and shall be ignored in interchange.

mmended that the continuum comprising the System Preamble, the System Log, the Vendor Data information and the System Postd
nuous motion when the System Log is updated.

ion Tolerance Band No. 2
nall have a nomina length equivalent t0<50 Frames. The content of these Frames is not specified &
Standard and shall be ignored in interehange.

jor Group Preamble

Sroup Preamble shall consistofy150 Frames with AFN 1 301 to AFN 1 450. The Vendor Group Preambl
precede the Vendor Group and be contiguous with it. The content of these Frames is not specified |
Standard and shall be igrnored in interchange.

hArea

| consist of the-W.endor Group and one or more Recorded Data Groups.

jor Group

roup isthe'recorded instance of Basic Group No. 0, the content of which is not specified by this Intern
e Vendor Group is formed from the bytes of that Basic Group by applying the operations described in cla

mble be

y this

e shall
y this

ptional
Lse 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.

72
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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:

Stx=sE+xd—x+——6r=166606616)
The interleave depth of ECC3 shall be one frame, the ECC bytes shall satisfy
HrxVg=0

The generator polynomial shall be
j=1

Gr () = |‘J(x—a‘)

1 1 1 1 - 1 1%1

HR= | g19 18 17 16 ... g2/.qf 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

16.54 Mul
Each Basic

Dn x2 +i x33408 + 0 + 3 x 66816
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 + 1,+28% 66816
Pn <2 +i x33408 +.0 + 19 x 66816

Qn x2 +i x 33408 1 + 19 x 66816
n=0,1,2,..,33407
i=0123
D, = User data byte number
P, = Parity byte number
Q,, = Parity byte qumber
iple Recorded I nstances
Sroup, other than Basic Group No. 0, may be recorded in a sequence of contiguous instances. The may

number of siich instances shall )be 8. Within a sequence of Recorded Data Groups which are derived from the same

Group the v3
Parity bytes
in such aseq

1655 Rep

ues of LogicalFrame ID, Position and AFN will be different. There will also be differences in the valueg
omputed from these. There may also be differences in the number of Repeated Frames per Recorded Data
ience.

batedh\Frames

In the Data Ares;

imum
Basic
of the
Group

roy o Lramananthiin o Dasardad Mara (Cran i maany bha ranantad by roaeitina 1t £ty alana thi tana Tha

eated

arFafRe-WHRH-aH<eeoraea IJULLA\JIUUHIIIM] DCTCPCarCO Oy TCvV Tt g T ot ongthic ot TiC T

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.
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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 r:tesfor appending and overwriting are identical. For simplicity, the following description refers only to-appending.

Data fhay be appended to the tape by either the seamless or non-seamless methods. An appending operation’may| be described
as seamless only if the appended tracks are placed so as to form a continuous sequence with the previous tracks. INo track shall
be partially overwritten to the point of being unreadable nor shall any gaps be left between tracks.

1Frame mAmble Frames

m=1
) !
N
QO
=
QO
A B %\Q’) c
N
xO
-
______ 1 T 1
AFN - n n+2 n+3+m

Figure 47 - Appending rules

The Frames up to, and including, Frame A on figure 47 contain information which is to be retained. The append starts with
Amblé Frames at Frame-B-and the information at Frame C.

16.5.6.1 Seamlessappending rules

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

Rule P.(Fhe Frame written between Frames A and B shall be contiguous with Frame A, i.e. no unrecorded spage between A
and B ib |JCI I Ilttcd, 1'TU1 ib [ ] Iy d;d.’Ul It;l |uity Ul Iq}ﬁl‘;tiull Uf AFI’\\:D, 1TU1 ;D (| Iy phy:ﬂ\.,a: d;JJUI It;l |uity. T: IT GI UulJ Ik dmbEI’ 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

4,460 mm = 0,021 mm

Tape Reference Edge X

96-0153-A

Figure 48 - Tolerance on seamless'appending

16.5.6.2 Nom-seamless appending rules

Rule 1. The flistance between Frame A and Frame B shall be sufficient for a minimum of 1 and a maximum of 11 Fram
unrecorded space shall be permitted between Frame A and Frame B. One or more Frames between Frame A and Frame
beill-defineq, e.g., asaresult of partial overwriting at an append point.

Rule 2. Discpntinuities and repetitions of AFN are permitted between Frame A and Frame B, provided that, where Fr
has AFN n,

— al Framgs have an AFN greater than n, and
— FrameBlhas AFN n+2 min. and AFN 0+12 max.

Rule 3. Ambje Frames between Frame-A.and Frame B shall have a value of Group Number which is equal to that of Fra
Other Frame$ between Frame A and Frame B shall have avalue of Group Number which is greater than that of Frame A

Rule 4. Therg shall be a minipadm/of 29 Frames between Frames B and C, i.e. if Frame B has AFN n', wheren+2<n' <
then Frame @ shall have AFN@'+30 minimum. No unrecorded space, physical discontinuity or seam or AFN discontin
repetition shall be allowed between Frames B and C.

16.6 EOD

The Data Arga

Area
shall*be followed by an EOD Area.

es. No
B may

ame A

me A.

n+12,
Liity or

In the last partitt

in the

sequence of Amble Frames whrch foIIows the Iast Recorded Data Group The frrst 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 NOL 1ess thar perore PEOIT. Ur Oald recorded peyond the CaCulated EVVEF Nno 1n(
positipn is recorded on the tape. When data is first recorded beyond the calculated EWP, the setting of the AEW,
from ZERO to ONE in the last Basic Group which is completely or partialy recorded before that point. Fhis chg

denotgs the position of the EWP when the tape is subsequently read.

For the last partition containing data which is being overwritten or appended, if the point at whicheverwriting d
beforg the EWP as defined prior to the commencement of overwriting, a new position of the EW/P shall be calg
drive gurrently writing the tape. The calculation shall ensure that the EWP is not less than 5258 'mm before PEO
is recprded beyond this calculated EWP, the setting of the AEWP bit changes from ZEROto ONE in the last
whichlis completely or partially recorded before that point. This changeover then denetes the position of the E
tape i$ subsequently read.

For the last partition containing data which is being overwritten or appended, if.the AEWP bit changes from Z

lication of its
P bit changes
ingeover then

ommenced is
ulated by the
T. When data
Basic Group
WP when the

FRO to ONE

prior fo the point at which overwriting commenced, the position of the EVWWP shall be denoted by that changgover, i.e. the

AEWP bit shall be set to ONE in all overwriting groups.

Withip an empty partition the position of the EWP is calculated by thédrive writing the tape. The calculation shdll ensure that

the E\VP is not less than 1 000 Frames before the LEOT. Until data.is recorded beyond the calculated EWP, noj
its pogition is recorded on the tape. When data is first recorded’beyond the calculated EWP, the setting of t
changps from ZERO to ONE in the Basic Group.

EWP vhen the tape is subsequently read.

For pgrtitions, except for the last partition, containing data which is being overwritten, if the point at whicl
commenced is before the EWP defined before the commencement of overwriting, a new position of the H
calculpted by the drive currently writing the taper The calculation shall ensure that this calculated EWP is not |4
Framgs before the LEOT. When data is récorded beyond this calculated EWP, the setting of the AEWP bit
ZERQ to ONE in the Basic Group whichis completely or partly recorded before that point. This changeover thg
positipn of the EWP when the tape isSubsequently read.

For partitions, except the last one, containing data which is being overwritten, if the AEWP bit changes from Z

indication of
e AEWP bit

N overwriting
WP shall be
ss than 1 000
changes from
N denotes the

FRO to ONE

prior fo the point at which overwriting commenced, the position of the EWP is denoted by that changeover, i.e. the AEWP bit

isset fo ONE in all overwritten Basic Groups in this partition.

16.11 Empty Partition
An empty partition;shall contain :

al|Reference Area
alSystenvArea

a|Data Area comprising a Vendor Group and at least 30 Amble Frames
i e

AN . . . A ™
- U U UUV il Co IUC oval VV USC U UL ATTAU A Jd U

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 con

tent of

Housekeepin
There are tw
171 Am

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

Amble Fram

g Frames is not specified by this International Standard.
b types of Housekeeping Frames, namely Amble Frames and System Amble Frames.

ble Frames

bs shall not be permitted within a Recorded Data Group, except within a run of Intermediate Frames, and are not
permitted beflore the Vendor Group.

An Amble Ffame shall be preceded either by another Amble Frame or by the last Frame of a Recorded Data Group, exgept at
an append pdint.
The contentjf these Framesis not specified by this International Standard and shall bedgnored in interchange.
17.2  System Amble Frames
System Amb|e Frames shall be recorded within the System Area; their Absolute'Frame Numbers in the range 651 to 800 and 1
201to 1250
The content ¢f these Frames is not specified by this International Standard and shall be ignored in interchange.
18 AlT Remote Memory In Cartridge (AIT RM1C)
181 General
The AIT Remote Memory In Cartridge (AIT RMIC)«transponder is built into the case. A contactless interface engbles a
controller to pommunicate with this transponder.
The AIT RMIC transponder contains a serial EEPROM the size of which shall be 65 536 bits (8 192 bytes). It is organized
into 512 blodks of 16 bytes each. These 16 bytes.constitute writeable units of 128 bits.
18.2 Content of the AIT RMIC
There shall e a number of distinct data ‘sections within the AIT RMIC, as shown in table 6. Sections have been arranged to
align on 16-hyte boundaries. All untsed bitsin the AIT RMIC shall be set to ZERO. For an initialized cartridge, the read-only
section shall pe protected from-teprogramming.
Table6—AIT RMIC Data Fields
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 operation of offset 1f to
93.
RMIC Type 1 1 Shall be set to (25)
2 4 This field shall be set either to al (d0),

indicating-that it is not used, or to the
date the,"RMIC was manufacturpd,
expressed as YYMMDDHH in BCDO.

Example: 12th March 2001,14:30 :
[01] [03] [12] [14]

6 8 The content of this field is pot
specified by this International Standard
and shall beignored in interchange.

RMIC Manufactured Date

RMIC Manufacturer Line Name

“ 8 The content of this field is ot
specified by this International Standard

RMIC Manufacturer Plant Name and shall be ignored in interchange.

22 8 The content of this field is ot
specified by this International Standard

RMIC Manufacturer Name and shall beignored in interchange.

30 8 The content of this field is ot
specified by this International Standard

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

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 :

[011 T05] [15]1 [19]
To=I oo 1 1

Cartridge Manufactured Date

42 8 The content of this field is not
specified by this International Standard

Cartridge Manufacturer Line Name and shall be ignored in interchangé.

50 8 The content of this figld)is not
specified by this Internatiohal Standard

Captridge Manufacturer Plant Name and shall be ignored in.interchange.

58 8 The content of<\this field is not
specified by thisinternational Standard

Cartridge Manufacturer Name and shall be ignored in interchange.

66 8 The content of this field is not
specified by this International Standard

Cartridge Name and-shall be ignored in interchange.

74 8 The content of this field is not
specified by  this  International

Véndor Name Standard. In information interchanged,
it requires agreement between the
interchanging parties.

PAD 82 1 The content of thisfield is not
specified by this International Standard
and shall be ignored in interchange.

83 1 Bitl to Bit 6 Tape Length Number

Langth and Thickness Numbers Bit7 and Bit 8 | Tape Thickness

Number

Mpximum Clock Freguency 84 2 Shall be set to (00)(64)

Blpck Size 86 1 Shall be set to (10).

RMIC Capatity 87 1 Shall be set to (OD).

Manufactarer’ s Information Offset 88 2 Shall both be set to (00).

Sizeof Manufacturer’s Information 90 2 Shall be set to (00)(0D)

Section

Manufacturer’s Information Section 92 1 Start from 0. Only for Manufacturer.

rewrite count
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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.

94

66

The content of this field is not
specified by this International Standard

FAD

and shall be ignored in interchange.

Checksum

112

Exclusive OR operation of offset 113
to 159.

Primary Lot Number

113

26

The content of this¢field is pot
specified by this International Standard
and shall beignoréd in interchange.

Secondary Lot Number

139

The content, (of) this field is pot
specified by this International Standard
and shall(be'ignored in interchange.

Media Type

143

General purpose = (00)
Cleaning Cartridge = (01)
\WORM = (80)

Other settings are prohibited by th
International Standard.

S

Media Type Information

144

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

PAD

146

The content of this field is pot
specified by this International Standard
and shall beignored in interchange.

Initial Offset of Heap 2

148

See 18.3

Initial Offset of Heap 1

150

See 18.3

PAD

152

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

Cartridge Sefial-Number

160

32

The Cartridge Serial Number shall
consist of 32 characters from the 74bit
Coded Character Set of Standard
ECMA-6.The first digit shall be seff to
address offset 160. (See below the
Example of coding a Cartridge Sefial
Number).

PAD

192

The content of this fied is ot
specified by this International Standgrd

and-chall hatanored-ia-itntarchanaa
o HROFEaHHEFeHaRge:

rerToT

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.
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Example of coding a Cartridge Serial Number
If this number isfor example:17933305086687250501304321014432. It will be represented by :
(31)(37)(39)(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)
Table 7 a— Secondary 1D
ECMA-6 | Representation Specification
1 (31) 15 m, the serial number shall not exceed a 6-digit number
2 (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
4 (34 230 m, the serial number shall not exceed a 6-digit number
W (57) 230 m, the serial number shall not be less than a 7-digit number
X (58) 170 m, the serial number shall not be less than a 7-digit number
Y (59) 70 m, the serial number shall not be less than-ai/-digit number
Z (5A) 15 m, the serial number shall not be less than a 7-digit number
Other settings are prohibited by this International Standard

18.2.2 Comnmjmunication I nformation Section

18.2.3 Mechanism Error Log Infor mation Section

82

Table 8 — Communication.tnformation

Field Offset |.‘Bytes Description
Checksum 208 1 Exclusive OR operation of offset 209 to
223,
Session 1D 209 1 See 18.12.3.
Cgmmunication Information 210 14 The content of this field is not specified
by this International Standard and shall
be ignored in interchange.

Table 9 —Mechanism Error Log Information

Field Offset | Bytes Description

Mgchanism Error Log Information 224 32 The content of this field is not specified
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.
Offset of Physica Tape Directory | 306 2 Shall both be set to (00)Chy the
Information manufacturer.
See 18.34
Offset of User Volume Information Cell 308 2 Shall both be set-'to™ (00) by the
manufacturer.
See 18.3.5
Offset of User Partition Information Cell 310 2 Shall both, be set to (00) by the
manufacturer.
See 18.3.6
Offset of the 1st Partition Information 312 2 Shall both be set to (00) by the
Cdl manufacturer.
See 18.3.3.
PAD 314 1 Shall be set to (00)
Volume Logical 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

Bit7 | Setto ZERO

Bit8 | Setto ZFRO

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.
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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.

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

18.25 Volyme Information Section
Table 11 - Volume I nformation (continued)

Field Offset | Bytes Description
Checksum 336 1 Exclusive OR operation’of offset 337 to
436.
Unloaded 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 Diameter at the Unloaded Position 357 4 Offset | Bytes

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

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

343 1 Take up side i.e. left-
hand-side  of  the

dacimal noint Ranaais
GecrHa—poHt—<ange+S

0t099. Unitiscm.

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)

be ignored in interchange.

361 1 The content of this field is not specified
by this International Standard and shall

manufacturer. If the cartridge

Initialized Count 362 3 Shall be set to the value O by the

initialised, then increment by 1 for each

initralisation.
Volume Information 365 72 See figure 4 — VVolume Information
PAD 437 11 Shall be set to (00)
18.2.4§ Volume UseHistory Information Section
Table 12 — Volume Use History Information
Field Offset | Bytes Description
Checksum 448 1 Exclusive OR operation of offset 449 to
504.
Accumulative Partition Log Information 449 56 Sum all Partition information
See figure 45 — Partition Information.
505 7 Shall all be set to (00).
18.3 | Memory Heap Management
Heap Memory shall not contain any information except following information.

P
P
U
U
- A
D
M
T

18.3.1
All'In
18.3.2
Thed

is

prtition Information

hysical Tape Directory Information
ser Volume Information

ser Partition Information
pplication Information

ate and Time Stamp Information
edialdentification Information
ppe Alert Information

Cell

Cell-Header
ffset'of the 1% Partition Information in the Memory Management Information Section of the AIT RMIC fig]

offsat of the Cdall Header for Partition Information Cell_The Offsat of the |ser \/olume Information-i

to th

ormation Jocated in the Memory Heap shall be Cells. Each Cell shall consist of a Cell Header and Informatjon.

d shall be set
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.
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Table 13 — Cell Header

Cell Checksum 1 byte

Cell Data Type ID 1 byte

Cel Size 2 bytes 8 bytes
Offset to the Previous Cell 2 bytes

Offsettothe- Next-Cell 2-ByHes

18.3.2.1 Cd
The sum ope

18.3.2.2 Cd
All Cellsint

18.3.2.3 CHd

The Cell Sizg is the sum of the size'6f the Cell Header and the size of the Information.

et to the Previous Cell and Offset to the Next Cell

rmation Cells, User Volume Note Cells, and User Partition Note Cells are chained each other by the Offsef to the
information and the Offset to the Next Cell information. The value of the Offset to the Next Cell for the Iast Cell
ZERO=~The value of the Offset to the Previous Cell for the first Cell shall be set to ZERO.

18.3.2.4 Off

Partition Infd
Previous Cél
shall be set tq

Checksum

Size

Data TypelD
ne Memory Heap shall have Cell Data Type ID. All Cells do not contain compressed data.

ation shall be performed on each Cell, excluding the Cell Checksum field.

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 Infotmation Cell

Tape Alert Information Cell

0| N| o O | W N

Other settings.are prohibited by this International Standard
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Memory Management Information Section

Offset of the No.1 Partition Information

Memory Heap Section

y

b SENRIR] AL O T — o1l
T dI'tItUIN' INU. U TIHTOTIIIAatIOIT U CIT

A
Next Cell Pointer

Previous Cell Pointer

Partition No.1 Information Cell

01-0017-A

Figure 49 — Offset to the previous and to the next cell

18.3.3 Partition Information Cell

The Jell Data Type ID in the Cell Header for Partition Information Cellshall be set to 1. A partition of the tap

Partitipn Information Cell in the Memory Heap Section.

p shall have a

Table 15 — Partition I'nformation
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 International

Standard and shall be ignored in interchange.

Partition Information

48 See 16.4.2.1 and figure 45, Partition Information.

18.34 Physical Tape Directory information Cell

The Qell Data Type ID in the-Cell Header Information for Physical Tape Directory Cell shall be set to 2. A recoijded data tape
shall have a Physical TapeDirectory Cell in the Memory Heap Section.

Table 16 — Physical Tape

Directory Information

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.
AHRN 3 Absolute Frame Number of the sampling point
Pattition 1D 1 Partition 1D of the sampling point
Group Count 3 Group Count of the sampling point
Retord Count 4 Record Count of the sampling point
Se;l)aralor 2 Count 4 Separator 2 Count of the sampling_point
Seﬂ)arator 1 Count 4 Separator 1 Count of the sampling point

18.3.5 Useq Volumelnformation Cell

The Cell Data Type ID in the Cell Header for the User Volume Information Cellshall be set to 3. The content of Datafield is
not specified|by this International Standard.

Table 18 —User Volume Information Cell

Field Number Description
of Bytes
C¢ll Header 8 See 18.3.2.
Uger Data n The content of Data field is not specified by thig
International Standard.

18.3.6 Usar Partition Information Cell

The Cell Datp Type ID in the Cell Headér for the User Partition Information Cell shall be set to 4. A partition of the tage may
have a User|Partition Information Cell in the Memory Heap Section. The content of Data field is not specified by this
International [Standard.

Table 19 — User partition Information Cell

Field Number Description
of Bytes

Cell|Header 8 See 18.3.2.

PA 1 Shall be set to (M)

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.
Valid Flags 1 Bit8 | If the value of Text LocalisatiomDfield is

valid then set to ONE, else set.to'”ZERO|

Bit7 | If the value of ApplicationVVendor field is
valid then set to ONE( élse set to ZERO

Bit6 | If the value of Application Name field is
valid then set-t0, ONE, else set to ZEROQ

Bit5 | If the value-of Application Version fieldl is
valid then set to ONE, else set to ZERO

Bit4 | lf~the value of Application Text Lagbel
field is valid then set to ONE, else se{ 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 Application Tiext
Label with atext format.
Seetable 21 (18.3.7.1).

Application Vendor 8 The manufacturer of the application client (g.0.
backup program). ECMA-6 notation.

Application Name 32 The name of the application client.

Application Vérsion 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 Lagbel
originates.

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

Table 21 — Identifiersfor Text Localisation

I dentifier Character Set
(00) No code specified (ECMA-6)
(01) ISO/IEC 8859-1 (Europe, Latin America)
(02) I SO/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 International(Standard

18.3.8 Datg and Time Stamp Information Cell

The Cell Datp Type ID in the Cell Header for Date and Time Stamp Information Cell shall be set to 6. Application Information
Cédllsand Daje and 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
Cell Header 8 See 18.3.2.
Vaid Flag 1 If the value of Date and Time

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.

Bit8
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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).

M edia ldentification I nfor mation Cell

ell Data Type ID in the Cell Header for Media Identification Information Cell shall be set to 7: Applicatio
bnd 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 |df the value of Barcode field is
valid then set to ONE, else set to
ZERO.
Bit7 | If the value of Media Pool field is
valid then set to ONE, else set 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 contents of
a Barcode associated with the medium in
AIT RMIC.
Média Pool 160 The Media Pool to which the medium
belongs.
PAD 7 Shall all be set to (00).

h Information

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—eartrrdge—+s—threaded—H
Tape Alert Flags used this field shall be set to the Tape
Alert Flags as determined by the drive.

The Tape Alert Flags are numbered form
1 to 64 and shall be mapped so that flag-1
shall be specified by bit 7 of Byte O of
thisfield and flag 64 shall be specified by

bit 0 of Byte 7 of thisfield.

18.4 Elegtrical interface

The interface between the AIT RMIC and an external communication device, hereifireferred to as the AIT RMIC neader-
writer, shall Ipe via a contactless radio frequency interface. This radio frequency shalkprovide power transfer to the AIT RMIC,
and shall proyide read/write access to the AIT RMIC.

The AIT RMIC shall appear to the AIT RMIC reader-writer as an EEPROM containing 8 192 bytes organised @s 512
accessible blpcks of 16 bytes each. Features include a 16-bit CRC, parity,, write-inhibition and a single block access.

185 Environment

18.5.1 Electromagnetic Compatibility

The AIT RM| C shall be neither destroyed nor altered after exposure to commonly encountered electromagnetic fields.
18.5.2 Magneticfields

The AIT RM|IC shall continue to function normally-after exposure to a static magnetic field of 79 500 A/m.

1853 X-rays

The AIT RM[IC shall withstand the effect of exposure of the cartridge, in any orientation, to X-ray radiation, with energy| in the
range 70 ke to 140 keV, of a cumulative dose of 0,1 Gray per year.

18.6 Oparating Field

The Operatirlg Field is generatedby the AIT RMIC reader-writer . The Operating Field shall supply power to the AIT RMIC,
and shall be|modulated by both'the AIT RMIC reader-writer and the AIT RMIC for communication between these dgvices.
The Operating Field charagtéristics as measured at the AIT RMIC antenna shall be

- Frequengy (fc) 13560 kHz + 7 kHz
- Minimumn field'(H 1,5A/m

mi n)

Lol £l AY

- Maximumftetd Mmax) F5AMm
The AIT RMIC shall operate as intended continuously between H,;, and H o, -
The AIT RMIC reader-writer shall not generate afield higher than 0,361 A/m rmsin any possible AIT RMIC position.

18.7 Messagefrom 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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Logic1: The first half of a bit is high field amplitude (no modulation applied), and the second half of the bi

Logic O:

amplitude.

modulation applied).

tislow field

The first half of a bit is low field amplitude, and the second half of the bit is carrier high field amplitude (no

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

M essg

Synch

T

o
T
D
T

18.8

The b
writer
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.

The Preamble 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.

Data shall consist of either 4 bytes or 20 bytes.

The EDC shall consist of 2 bytes (see annex M).

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

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

ges between the AIT RMIC reader-writer and the AIT RMIC«shall comprise the following fields: 4
ronous pattern, a Data Length, Data, and EDC

he Preamble shall consist of at least 16 bits set to ZEROs, The Synchronous pattern shall be consist of the 2
DO00000 10110010 01001101.

he Data Length shall consist of 1 byte.
ata shall consist of either 4 bytes or 20 bytes.
he EDC shall consist of 2 bytes (see annex-).

(00) [ (00) | (®0) | (B2) | (4D) | LN DATA MSB | LSB

« Preamble— « Synchronous <  Scopeof LN - EDC
pattern -

«— Scopeof CRC —

Figure51 —Messagefrom AIT RMIC reader-writer to AIT RMIC

M essage from AIT RMIC to AIT RMIC reader-writer
trate for the transmission shall be 106k bit per second. The AIT RMIC shall communicate to the AIT F

Preamble, a

P4-bit pattern:

RM I C reader-

h\]l load-maodulation-of the ﬁpnrnfi ng Eidld The hit r\nrling for commands-and-data sent from-the ALT RM
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(00) (00) (00) (B2) | (4D) LN DATA MSB | LSB (00)
— Preamble- « Synchronous pattern — EDC Postamble
«—  Scopeof LN -
«— Scopeof CRC —
Figure52 —Messagefrom AIT RMIC to AIT RMIC reader-writer
0 1 0 0 1 <4— Manchester-decoded data
0 1 OO0 110 1 1 0 | <— Manchester-encoded data
| <4— Load-moduldfedcarrier wave form
01-0016-A

18.8.1 Loa¢l modulation

Load modula
placed withi
resistive loaq

conceptua il
inductively ¢
AIT RMIC
reader-writer|
illustrate the

94

Figure 53 - Communication from AIT RM}Ct0o AIT RMIC reader-writer

tion is the process of amplitude modulating a radiofrequency field by varying the properties of a resonant
h the radio frequency field. Figures 54, 55.and 56 illustrate the principle of load modulation. In figur

is switched in a coil that is inductively~¢oupled to another coil that generates a radio frequency field
switching anpplitude modulates the radio frequency~field in the coil that generates the radio frequency field. Figure §
ustration - not intended for circuit design - of the AIT RMIC reader-writer to AIT RMIC interface, show
pupled field being load modulatedh\by the AIT RMIC. When communicating to the AIT RMIC reader-writg
hall cause an amplitude modulation of 0,7 A/m minimum in the radio frequency field generated by the AIT

Figure 55 illustrates the @amplitude modulation that results from switching of the resistive load. Fig
oad modulation wave farm.

coupling

45

*—@
L C [R Rmod

Over

circuit
b 54 a

Such
b4 is a
ing an
er |, the
RMIC
Ire 56

L — > \/oltage
> ! <

LA

[}

[}

]

[}

[}

[}

[}

|

i T Protector
}

' switch
i o—o

[}

antennas

Figure54 — AIT RMIC interface network
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—
"1

01-0007-A

Figure55 - lllustration of load modulation modulator

switch closed

switch open

04-0008-A
Figure 56 - Load modulation waveform
18.9| EDC
For cgmmands and-data that are protected by the 16-bit EDC, the generator polynomial shall be
G =xC+xZ+x+1
See anpnex<V,
18.10L_AMT RMIC sates
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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