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INTERNAT

IONAL STANDARD

ISO/IEC 18810:2001(E)

I nfor mation technology — 8 mm wide magnetic tape cartridge for infor mation
inter change — Helical scan recording AIT-2 with MIC format

1

Section 1 — General

Scope

This International Standard specmes the phy5|cal and magnetic characterlstlcs of an 8 mm Wlde magnetlc tape cartridge

containing a
recorded sig
Cartridge (A
The System |}

This Internat
case.

Information interchange between systems also requires, at a minimum, agreement between the interchange

als, the recording method and the recorded format - called Advanced Intelllgent Tape Ne. 2 !
T-2 with MIC) - thereby allowing data interchange between drives by means of such magnetig
og are recorded in the MIC.

onal Standard specifies two types of cartridge depending on the thickness of the magnetic tape

he quality of the
vith Memory In

tape cartridges.

contained in the

parties upon the

interchange dode(s) and the specifications of the structure and labelling of the informatien,on the interchanged fartridge.

2 Corjformance

21 Magnetic tape cartridge

A tape cartri}ge shall be in conformance with this International Standardif it meets all the mandatory requiréments specified

herein. The tape requirements shall be satisfied throughout the extent.of the tape.

22  Generatingdrive

A drive gengrating a magnetic tape cartridge for interchangezshall be in conformance with this Internationg Standard if all

recordings on the tape meet the mandatory requirements:ef* this International Standard, and if either or oth methods of

appending and overwriting are implemented. In addition,such a drive shall be able to record the System Log irjthe MIC.

A claim of cgnformance shall state which of the following optional features are implemented and which are no

— the perfgrming of a Read-After-Write check*and the recording of any necessary repeated frames,

— the genefation of ECC3 Frames.

In addition aclaim of conformance shall state

— whether [or not one, or more;~tegistered algorithm(s) are implemented within the system and are able tp compress data
received|from the host priar tocollecting the data into Basic Groups, and

— theregiglered identification number(s) of the implemented compression a gorithm(s).

23 Recgiving drive

A drive receiying @magnetic tape cartridge for interchange shall be in conformance with this International Stapdard if it is able

to handle any] recording made on the tape according to this International Standard. In particular it shall

frames;

be able to read the System L og recorded in the MIC,
be able to recognise repeated frames, and to make available to the host, data and Separator Marks from only one of these

Marks from only one of these representations;

ection;

number available to the host;

© ISO/IEC 200

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

Separator

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 corr

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

— 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 agorithm(s) for which a complementary de-compression
agorithm isimplemented.

3

apply. Howev

Nor mative refer ences

The following normative documents contain provisions which, through reference in this text, constitute provisions of this
International Standard. For dated references, subsequent amendments to, or revisions of, any of these publications do not

applying the mast recent editions of the normative documents indicated below. For undated references, the latest

normative docu

SO 527-3:1993
SO 1302:1992
ISO/IEC 11576

IEC 60950:1994

4

Term

For the purpose

4.1
4.2
4.3
4.4
4.5
4.6
4.7

4.8

4.9

4.10
411
4.12

4.13

414

4.15
4.16
417

4.18
4.19

Absolt
ac.er
Accesy

e(vaartleS to agreements based on this International Standard are encouraged to investigate the

ent referred to applies. Members of 1SO and |EC maintain registers of currently valid Internatior
Plastics — Deter mination of tensile properties— Part 3: Test conditions far'films and
Technical drawings— Method of indicating surface texture.
1994 Information technology — Procedure for the registration of algorithms for the losslesy

of data.
Safety of information technol ogy equipment.

5 and definitions

5 of this International Standard the following terms and definitions apply.
te Frame Number (AFN): A sequence number encoded in a Frame.
hSe: A process of erasure using magnetic fields of decaying intensity.

. A read or write pass over a partition.

algorithm: A set of rulesfor transforming the logical representation of data.

Areal
Auton

D: Anidentifier defining the area of the tape and specifying the types of Frame written.
atic Track Finding (ATF): The fuethod by which tracking is achieved.

Average Signal Amplitude: The_average peak-to-peak value of the output signal from the read

fundam
missing
azimu
recorde
back s
byte: A
cartrig
Chanr

ental frequency of the specified physical recording density over a minimum of 20,0 mm of track
pulses.

h: The angular deviation made by the mean flux transition line with a line normal to the cen
d track.

Irface: The surface of the tape opposite to the magnetic coating which is used to record data.
n ordered-set of bits acted upon as a unit.
ge: Acase containing magnetic tape stored on twin hubs.

possibility of
edition of the
al Standards.

sheets.

compression

head at the
| exclusive of

treline of the

t racidiial mannaticome
+eort t HEt g

el<bit” The elements by which, after modulation, the binary values ZERO and ONE are representied on tape by
different

oreT o) T,

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

Early Warning Point (EWP): A point along the length of the tape at which warning is given of the approach, in
the forward direction of tape motion, of the Partition Boundary or of the Physical End of Tape.

End of Data (EOD): The point on the tape at the end of the group which contains the last user data.
Entity: A unit of recorded data, comprising an Entity Header and a Record sequence.

Error Correcting Code (ECC): A mathematical computation yielding check bytes used for the detection and cor-
rection of errors.

flux transition position: That point which exhibits maximum free-space flux density normal to the tape surface.

flux transition spacing: The distance along atrack between successive flux transitions.

© ISO/IEC 2001 - All

rights reserved
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420 Frame: A pair of adjacent tracks with azimuths of opposite polarity, in which the track with the positive azimuth
precedes that with the negative azimuth.

4.21 Housekeeping Frame: A Frame which contains no user data and which is identified as such by the setting of the
Data Fields therein.

4.22 Logical Beginning of Tape (LBOT): The point along the length of the tape where a recording of data for
interchange commences.

4.23 magnetic tape: A tape which will accept and retain the magnetic signals intended for input, output and storage
purposes on computers and associated equipment.

424 Master Standard Amplitude Calibration Tape: A pre-recorded tape on which the standard signal amplitudes
have been recorded in the tracks of positive and negative azimuth recorded at a track pitch of 11,0 um, on an a.c.

425 Magter Standard Reference Tape: A tape selected as the standard for the Reference’ Recordipg Field, Signal

426 M ory In Cartridge (MIC): A chip within the case containing inforination about the cartridge and its
4.27 Partition Boundary: The point along the length of a magnetic tape at-which a Partition ends and the next Partition

4.28 Phygical Beginning of Tape (PBOT): The point where the |€ader tape is joined to the magnetic tgpe.
4.29 Phygical End of Tape (PEOT): The point where the trail€p tape is joined to the magnetic tape.

4.30 physical recording density: The number of recorded-flux transitions per unit length of track, expressed in flux
trangtions per millimetre (ftpmm).

431 prejrecording condition: The recording levels:above which a tape intended for interchange shall not previously

4.32 progessing: The use of an agorithm to transform host datainto Codewords.
4.33 progessed data: A sequence of Codewords which results from the application of processing to data.
434 Progessed Record: A sequence.of Codewords which results from the application of processing to|an Unprocessed

4.35 recqrd: Related datatreated.as-a unit of information.
436 RefgrenceField: The Typical Field of the Master Standard Reference Tape.
4.37 Secondary Standard”Amplitude Calibration Tape: A tape pre-recorded as specified for the Master Standard

However, by ag ‘ ceotint the demand for
such Secondary Standard Ampl itude CaI i bratl on Tapes

4.38 Secondary Standard Reference Tape: 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-2 from Sony Corporation, RME Company, Data

Media Marketing Div., 6-7-35 Kitashinagawa, Shinagawa-ku, Tokyo 141, Japan. In principle such Secondary Standard Reference Tapes will

be available for a period of 10 years from the publication of the first Edition of this International Standard. However, by agreement between

ECMA and Sony Corporation, this period can be shortened or extended to take into account the demand for such Secondary Standard

Reference Tapes.

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

© ISO/IEC 2001 — All rights reserved 3
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4.39
4.40

441

4.42

6

AFN
ATF
BAT
ECC
EOD
EWP
GIT
LBOT
LEOT
LSB
LF-ID
MIC
MSB
MSRT
PBOT
PEOT
RAW
SNR
msb

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

Standard Reference Amplitude (SRA): The Average Signad Amplitude from the tracks of positive azimuth of
the Master Standard Amplitude Calibration Tape at a specified physical recording density.

Tape Reference Edge: The bottom edge of the tape when viewing the recording side of the tape, with the PEOT to

the observer'sright.

Typical Field: In the plot of Average Signal Amplitude against the recording field at the physical recording density
of 4107,1 ftpmm, the field that causes an Average Signa Amplitude equal to 90% of the maximum Average Signal

Amplitude.

Standard Reference Current: The current that produces the Reference Field.
Test Recording Current: The current used to record an SRA. It is 1,5 times the Standard Reference Current.
track: |A diagonally positioned area on the tape along which a series of magnetic signals may be recondefl.
unprogessed data: Datawhich has not been subjected to processing.

Unpracessed Record: A record of unprocessed data, comprising an integral number of bytes:

Convéntions and Notations
Repregentation of numbers

End of [Data

Early Warning Roint

Group |nformation Table
Logical Beginning of Tape
Logical Endrof Tape

Least Sgnificant Byte
Logical Frame Identifier
Memory in Cartridge

Most Significant Byte
Master Standard Reference Tape
Physical Beginning of Tape
Physical End of Tape
Read-After-Write
Signal-to-Noise Ratio

Most significant bit

© ISO/IEC 2001 — All rights reserved

ue is rounded off to the least significant digit of the corresponding speCified value. This implies that, for
ified value of 1,26 with a positive tolerance of +0,01 and a negative)tolerance of -0,02 allows a range of

ay be used to

cant bit to the
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Environment and safety
Test environment

Tests and measurements made on the tape cartridge to check the requirements of this International Standard shall be carried out

in the following ambient conditions of the air immediately surrounding the drive.
temperature :23°C+2°C

relative humidity : 40 % to 60 %

conditioning period beforetesting : 24 h min.

7.2

Operating environment

Cartridges used for data interchange shall be capable of operating under the following conditions, as measured within 10 mm
of the tape exit from the drum of the generating or receiving drive:

temperature
relative humi
wet bulb tem

There shall b
The above cg
Conditioning

If a cartridgs
cartridge sh
of the operati

Note - Rapid V
7.3 Stor
The followin

temperature
relative humi

The stray ma|
cartridge.

7.4 Tral

Recommended limits for the environment to‘which a cartridge may be subjected during transportation, and th

be taken to nj

75 Safd

The cartridgg
not constitut
information

7.6 Flan

The cartridgs
adtill carbon

:5°Cto45°C
dity : 20 %10 80 %
perature : 26 °C max.
b N0 deposit of moisture on or in the cartridge.

nditions include any temperature rise that may occur while operating the drive.
before operating:

has been exposed during storage and/or transportation to a conditionmoutside the above val ues
| be conditioned in the operating environment for atime at least eqal to the period during whicl
g environment, up to a maximum of 24 h.

priations of temperature should be avoided.

age environment

) conditions shall be observed during storage

:5°Cto 32°C

dity : 20 % to 60 %

pnetic field at any point on the tape shall notexceed 4000 A/m. There shall be no deposit of mois

nsportation

inimize the possibility of damage, are provided in annex H.

ity
and its components.shall satisfy the requirements of Standard IEC 60950. The cartridge and its @
b any safety or_health hazard when used in the intended manner, or through any foreseeab
rocessing systent.

nmability

and jts eomponents shall be made from materials, which if ignited from a match flame, do not co
dioxide atmosphere.

, before use the
h it has been out

ture on or in the

e precautions to

lomponents shall
€ misuse in an

ntinue to burnin

© ISO/IEC 200
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Section 2 - Requirementsfor the case

8 Dimensional and mechanical characteristics of the case
8.1 General

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

Figure 1 is a perspective view of the cartridge seen from the top.
Figure 2 is a perspective view of the cartridge seen from the bottom.
Figure 3 is a perspective view of Reference Planes X, Y and Z.
Figure4 shows the front side with the lid closed.
Figure5 shows the | eft side with the lid closed.
Figure 6 shows the top side with the lid closed.
Figure7 shows the right side with the lid closed.
Figure 8 shows the rear side with the lid closed.
Figure9 shows the bottom side, Datum and Support areas.
Figure 10 shows the bottom side with the lid removed.
Figure 11 shows an enlarged view of the Datum and Recognition holes.
Figure 12 shows the cross-sections through the light path holes, the Recognition holes and the Write-inhibjt hole.
Figure 13 shows details of the lid when closed, rotating and open.
Figure 14 shows the details of the lid release insertion channel.
Figure 15 showsthe lid lock release requirements.
Figure 16 shows the reel lock release requirements.
Figure 17 shows the reel unlock force direction.
Figure 18 showsthe lid release force direction.
Figure 19 shows the lid opening force direction.
Figure 20 shows the light path and light window.
Figure 21 shows the internal tape path and light path.
Figure 22 shows the cartridge reel and a cross-section of the cartridge reel.
Figure 23 shows a cross-section of the interface of the'cartridge reel with the drive spindle.
Figure 24 shows the tape access cavity clearance.
Figure 25 shows the Access Holes of the MIC onthe rear side.
Figure 26 shows the Access Holes of the MIC on'the bottom side.
The dimensions|are referred to three orthogonal Reference Planes X, Y and Z (see figure 3).
Plane X is perpgndicular to Plane Z and passesthrough the centres of the Datum holes A and B.
Plane Y is perpgndicular to Plane X and\Plane Z and passes through the centre of Datum hole A.
Datum areas A, B and C liein Plang’Z)
8.2  Overall dimension (figures5 and 6)
The length of the case shall<e
l; =625 mm£0,3 mm
The width of ther caseshall be

I, =950mm=*0,2mm

The distance from the top side of the case to Reference Plane Z shall be
I3=150mm=0,2mm

The distance from the rear side to Plane X shall be
I, =47,35mm+ 0,15 mm

The distance from the right sideto Plane Y shall be

lg=13,0mm = 0,1 mm

6 © ISO/IEC 2001 — All rights reserved
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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-=3,0mmmin.

84  Cartridgeinsertion

The cartridge shall have asymmetrical features to prevent insertion into the drive in other than the correct orientation. These
consist of achannel, arecessand anincline.

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

lg =[79,6 mm £ 0,2 mm
There shall be a chamfer at the beginning of the channel defined by
lg =[L,0 MM £ 0,1 mm
l1gF L5mm= 0,1 mm
An additional chamfer further into the channel shall be defined by
l10F 0,7 mm = 0,1 mm
l17 1,9 mm = 0,1 mm
l1g F 3,65 mm + 0,10 mm
The innermogt width of the channel shall be
117 3 1,0 mm min.
There shall be a chamfer on the lid defined by
l15F L2mm= 0,1 mm
l1330,8 mm = 0,1 mm
l14F 1,2 mm £ 0,1 mm
l15F0,5mm= 0,1 mm
The distancefrom the left side of theCase to the release pin shall be
l1gF 0,2 mm = 0,2 mm
The height of| the insertion,area shall be
loo F 2,3 mm min.

+ 0,2 mm

l>1 F 28 mm
ﬂ,ﬂ mn.

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

l55 = 7,5 mm max.
lo3=1L,0mm= 0,2 mm
loy=15mm=0,1mm

The depth of the recess shall be

los=15mm=0,1mm

© ISO/IEC 2001 — All rights reserved 7
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Theincline (figure 13) is part of the lid structure. The distance of the incline from Plane X shall be

IZG = 7,

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

The angle of the incline shall be
a; =17,5°+4,0°

The incline shal
8.5

| end at itsintersection with radius r, (see 8.13).

Window (figure 1)

A window may be provided on the top side so that parts of the reels are visible. The window, if provided, shall not extend

beyond the hei

ghf of tha cartridaa
-BtHe-Cartrage:-

8.6

mechanism.

The distance frg

log = 39,35 mm £ 0,20 mm

The distance of

The width of thg indent shall be

l3p=5
The depth of the

l3=2
The angle of the

a, = 9(
8.7 L abel

A portion of the
the size of the |4

L oadj
The cartridge

garips(figures5and 7)
all have a recessed loading grip on the right and on the left side to alow handling by‘an-auto

m Plane X to the centreline of the loading grip shall be

[he side edges of the loading grips from Plane Z and from the top side, respectively, shall be

5 mm + 0,1 mm

0 mm = 0,3mm
indent shall be
0 mm = 0,2 mm
indent shall be
o 4 50

areas (figures 6 and 8)
rear side of the cartridge and:aportion of the top side of the cartridge may be used for labels. Th

matic loading

e portion and

bels shall not interfere with(the operation or clearance requirements of the cartridge component parts.

nd .

The area used flr labels on the top side Shall not extend beyond the inner edge of the holding areas defined by I¢ g
The position angl dimensions of the [abel area on the rear side shall be defined by
I35, = 0j5 mm min.
l33 = 1)5 mm mip:
I34 = 65,0 mm.max.
1171 lheg
The label areas shalt ot be recessed Dy more then 0,3 mim.
8.8  Datum areasand Datum holes

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

The centres of Datum holes A and B shall liein Plane X.

The centre of the circular Datum hole A shall be at the intersection of Planes X and Y (see figure 10).

The distance from the centre of Datum hole B to Plane Y (see figure 9) shall be

I35 =68,0 mm+ 0,1 mm

© ISO/IEC 2001 - All
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The distance from the centre of the circular Datum hole C to Plane Y (seefigure 11) shall be

I3 = 10,20 mm + 0,05 mm

The distance from the centre of Datum hole D to that of Datum hole C (see figure 9) shall be

l37=89,4mm=+0,1mm

The distance from the centres of Datum holes C and D to Plane X (see figure 10) shall be
|38 = 36,35 mm = 0,08 mm

The thickness of the case wall in the Datum areas shall be

l3g=L12mm=+ 01 mm

ISO/IEC 18810:2001(E)

The diameter
|40 3
The depth of

142

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

2,6 mm min.

the holes shall be
4,0 mm min.

The upper digmeter of Datum holes A and C shall be

L4 3
This diamete

|41 7

+ 0,05 mm
3,00 mm
- 0,00 mm
shall be maintained to a depth of

1,5 mmmin.

The holes shall be tapered from this depth to the bottom of diameter\ly,.

There shall b
|43 7
ag 7
The width at
The depth of

The dimensig

|45 3

|46 7

rg=

b 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 4.
these holes shall be | 4.
ns at the top of these holesshall be
3,5mm+ 0,1 mm
+ 0,05 mm

3,00 mm
- 0,00 mm

1,7 mmmin.

Thiswidth s

all oe maintained to a depth | 4;.

There shall be a chamfer around the outside of Datum holes B and D defined by 145 and as.

8.9

Support areas (figure 9)

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

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

l49=0,5mm= 0,1 mm

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

|47 =10,0 mm £ 0,1 mm (twice)
l4g=1L,0mm =+ 0,1 mm

© ISO/IEC 200
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|50 = 7,

Omm= 0,1 mm

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

lg; =30,0mm £ 0,1 mm

The dimensions

s =5,

of Support areas C and D shall be defined by 1,7 and

5mm=+ 0,1 mm

lg3=64,5mm=0,2mm

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

The position of

he centre of Recognition hole 1 shall be defined by

lgg = 39,65 mm £ 0,15 mm

Recognition hol
position and di

|58:7‘
140 =
Il43 =4
1144 =4
The depth of ag

The depth bel oy

Section E-E shq
punched out.

This Internation

5 mm =+ 0,1 mm

ensions shall be defined by

1L,3mm+ 0,1 mm

T77,3mm+ 0,1 mm

11,15 mm £+ 0,10 mm
14,45 mm + 0,10 mm

osed Recognition hole below Plane Z (section E-E in figure12) shall be

+0,3mm
2 mm
-0,1mm
Plane Z of an open Recognition hole shall be

0 mm min.

bl Standard prescribes the foltowing states of these holes.

— Recognitio:l: hole 1 shall be closed

— Recognition hole 2 shall be open
8.11 Writeqinhibit hole (figure 11 and 12)
The Write-inhilyt hole shall have a square form. Its position and dimensions shall be
+0,05 mm
l17o = %,40 ;M
-0,10 mm
l173=21lmm + 0.1 mm

1 shall be circular, its diameter shall be 3,0 mm £ 0,1 mm. Recognition hole,2shall have a square form. Its

ws a Recognition hole closed by a@lug. This plug shall withstand an applied force of 0,5 N \vithout being

l174=1,4mm= 0,1 mm

l175=82mm+ 0,1 mm

+0,15 mm

rqg =1,6mm

-0,20 mm

The position of the Write-inhibit hole below Plane Z shall be
l180 = 3,0 mm min.

Recording is enabled or inhibited depending on the position of the Movable Element of the Write-inhibit hole below Plane Z.

10
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Recordingis

l 181

Recording is

l 182
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enabled when this position is

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

inhibited when this position is
=3,0mm min.

The position and dimensions of this Movable Element shall be

l176

+0,10 mm
=5,45 mm
-0,15 mm

l 177

178

l179

This Movabl
be constructg

8.12 Pref

These surfacgs determine the position of the cartridge when it is inserted into the loading slot of the drive.

The distance

le2 7
The position
le3 7
l6a
The position
lgs 3
The angle of
ay 3
8.13 Car
The cartridgs

parts, the m:]

The main p
defined by

= 9,05 mm + 0,15 mm

= 1,57 mm + 0,15 mm

+0,10 mm
= 5,23 mm
-0,15 mm

b Element shall be such that the state of the Write-inhibit hole shall be visible (see figure 8 asan g

positioning surfaces (figures 4 and 10)

of the surface on which the Tape Reference Edge rests fronrPlane Z (figure 4) shall be
+0,0 mm
2,4 mm
-0,1mm
pf the cartridge relative to Plane Y shall be contrelted by the pre-positioning surfaces defined by
1,0mm+ 0,1 mm
69,0 mm = 0,2 mm
pf the cartridge relative to Plane X shall be controlled by the pre-positioning surfaces defined by

14,65 mm £ 0,10 mm
the chamfer at the edge of ‘this surface shall be defined by
45° + 1°
fridge lid (figures 6, 13 and 15)

shall havela-lid for protection of the tape during handling, storage and transportation. The lid
n part and an‘auxiliary part.

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

[ so as to withstand aforce of 0,5 N. The force required to move it shall.hebetween 1 N and 29 N.

xample). It shall

consists of two

ocation shall be

o7 =

0,55 mm + 0,10 mm

lg7=7,5mm=0,1mm

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 location of axis B shall be defined by

lgg = 7,0 mm = 0,1 mm
lgg = 10,1 mm £ 0,1 mm

Therotation of the auxiliary part is controlled by a cam at each end so that it follows the path indicated in figure 13.

In the open position, the front edge of the auxiliary part shall be at a height

l20 = 14,8 mm min.

above Plane Z.

© ISO/IEC 200
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The case shall alow for proper clearance of the lid and auxiliary part defined by

+0,2mm
71 =11,5mm

-0,0mm
l.o=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

l73 = 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°
When the lid ig)in partially open position, neither part shall extend beyond a plane parallel to Plane Z |oeated|above it at a
height
l24 = 22,5 mm max.
The path of the fop of the lid asit opens shall be defined by
ro =149 mm max.
The start point gf the incline on the case that meetsthe lid (figure 6) shall be defined by
I-5 = 8{4 mm max.
In the closed pogition of thelid, its height over Plane Z (figure 13) shall be
+0,0mm
Iz = 15,2 mm
-0,5mm
and its distance from Plane X shall be
+0,0mm
-7 =153 mm
-0,3mm
In the closed pogition of the lid, itsinside shall provide a clearance for the tape defined by
l;g = 18,15 mm £ 0,10 mm
The top front of [the lid shall be convex. The.centre of the corresponding radius shall be on axis A. Thisradius sha|l be
rg =147 mm max.
The design of the locking mechanismis not specified by this International Standard except that it shall be operatef by arelease
pin located in the drive. In the elosed and locked position of the lid, access to the lid lock release shall be unobgtructed in the
shaded area (seq figure 15) defined by

0 mm £.0,T'mm
,3/mmA 0,2 mm

2yim+ 01 mm

146 =

a5 =45°+ 1°

a16:l

5°+1°

The release mechanism of the lid shall be actuated when the drive release pin isin the other shaded area of figure 15 defined by

I, and

I8O = 8,
lg1 =0,

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

ag=15°+1°

The force requir

The force requir

12

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

© ISO/IEC 2001 - All
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ridgered lock (figures 10 and 16)

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

operated by a

release pin of the drive.

The release mechanism shall be accessed through a rectangular hole of the case (figure 10) which shall be defined as follows.

its centrel

lgp =

ine shall be parallel to Plane Y at a distance

345mm+ 0,1 mm

itstop edge shall be parallel to Plane X at a distance

of the cartridge

lg3 = 35,85 mm + 0,15 mm
— itswidth|shall be
lgg 4,0 mm = 0,1 mm
— itsheight shall be
lgs 3 6,5 mm min.
The dimensign of the release mechanism shall be defined by
+0,3mm
lgg F 3,2 mm
-0,2mm
lg7 ¥4,0mm = 0,1 mm
a;960,0° + 1,0°
The reels shgll be locked when the operating face of the release pin.is located at a distance from Plane X defingd by
+2,0mm
lgg F 39,0 mm
-0,0mm
The reels shgl be unlocked when the operating face.of the release pinis located at a distance from Plane X defijned by
+ 0,50 mm
lgg F 41,75 mm
- 0,00 mm
In this positipn there shall be a clearance’between the locking mechanism and the inside of the rear wall
defined by
lgp 3 0,5 mm min.
The pin used|to move the lecking mechanism shall penetrate into the cartridge over a distance of
lgy F 7,8 mm max.
and the bottom edge;of the slanted part of the pin shall penetrate over a distance of lgg min.
The rectangulaccavity of the locking mechanism shall be defined by
lgp =4,0mm = 0,1 mm
r, = 0,3 mm max.
The force required to unlock the reel lock in the direction shown in figure 17 shall not exceed 1,0 N.
8.15 Red accessholes(figure 10)
The case shall have two circular reel access holes which shall alow penetration of the drive spindles.

The positions of the access holes shall be defined by

lgz3 = 23,00 mm + 0,05 mm
lgq = 11,40 mm + 0,05 mm
lgs = 46,2 mm+ 0,1 mm

© ISO/IEC 200

1 — All rights reserved

13


https://iecnorm.com/api/?name=071512cb8ee8cb92af680e700d2033d4

ISO/IEC 18810:2001(E)

The diameter of the holes shall be
d, = 18,80 mm * 0,05 mm
8.16 Interface between thereelsand the drive spindles
The drive spindles (see figures 22 and 23) shall engage the reels in the area defined by

l102 =54 mm+ 0,1 mm
l103 =44 mm= 0,1 mm
l104 = 0,6 mm max.

+ 0,08 mm
d, =10,00 mm

= U,UU T

ds = 16,0 mm max.

+0,0 mm
dg =184,0mm

-0, mm

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

-0, mm

The reel engagement hole shall have a chamfer defined by
l105 =24 mm = 0,1 mm
ag=1§"+1°
The bottom of tie reel on the outside edge shall have a chamfer defined by
l106 = 0.2 mm max.
ag=48°+1°
The position angl width of the dots with which the drive spindlewill engage shall be defined by
+0,2mm
l107 = 2,4 mm
-0,0mm
alo =g0°+1°
The teeth in thereel engagement hole shall haye a radius
rs = 0,2 mm max.
The depth of the reel driving holewithin diameter d shall be
l108 = 9,4 mm min,

i +,0,08 mm
d; = 6,50 mm

- 0,00 mm

l109 = 7,05 mm £ 0,10 mm

and the Support areas of the reels shall be at a distance from Plane Z defined by
l110=0,6 MM+ 0,2 mm

The penetration of the reel drive spindleinto the reel shall be defined by

l117 = 7,5 mm max.
l115 = 8,0 mm max.
a;;=60°+1°
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https://iecnorm.com/api/?name=071512cb8ee8cb92af680e700d2033d4

ISO/IEC 18810:2001(E)

When the cartridge is mounted within the drive, so that the Support areas are at a distance |, from Plane Z, aforce F= 0,6 N

+ 0,2 N shall

be exerted on the cartridge in the direction shown in figure 23.

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

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

section D-D in figure 12) and the light window in the cartridge lid.
The centre of the light path hole shall be defined by |5, and

llﬁ

=8,35mm+ 0,20 mm

The diameter of the light path hole shall be

dio

Thelight pat

l116
ap
The position

llﬂ

l118

wherelq1gis

+0,3mm
= 6,5 mm
-0,0mm
h hole shall have a chamfer defined by
= 0,5 mm max.
E 45° + 1°
and size of the square window on each side of the light path hole shall bedéfined by
= 6,05 mm £ 0,10 mm
+ 0,4 mm
= 2,5mm

-0,0mm

the length of the side of the square window.

The hole shal|l be deep enough to allow penetration of alight emitter over a distance of

l110
The angle of

a3
The position

l120
121

125

8.18 Pos
The tape shal

123

= 12,5 mm min.

the light path shall be

= 5,50° + 0,25°

and size of the cartridge lid window shall be

= 3,8mm+ 0,1 mm

+ 0,4 mm
= 2,5mm

-0,0mm
= 6,05 mm +.0;20 mm

rion of the'tapein the case (figure 21)
run(between two guide surfacesin a plane parallel to Plane X and |55 fromiit.

=12 10 o L 0 10 oy
DT T T OO

The guide surfaces shall have aradius of rg and shall be tangential, as shown in figure 21, to lines tangential to the reel hubs
that extend to points outside the case.

=
These points

124
l125
106
127

3,0mm+ 0,1 mm
shall be defined by

= 76,28 mm £ 0,30 mm
= 27,15 mm % 0,20 mm
=31,15mm £ 0,20 mm
=9,67 mm + 0,10 mm

© ISO/IEC 2001 — All rights reserved
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8.19 Tapepath zone

When the cartridge is inserted into the drive, the tape is pulled outside the case by tape guides and is no longer in contact with
the guide surfaces. The tape path zone (see figure 21) of the case is the zone in which the tape shall be able to move freely.
This zone shall be maintained for both sides of the case and shall be defined by |,,, to |57 and

l108=23,0mm = 0,1 mm
l139 = 46,2 mm+ 0,2 mm
l131 = 1L,4mm =+ 0,1 mm
The clearance between the tape and the guides shall be defined by

l1959 = 0,3 mm min.
l135 = ¢,3mmmin.

8.20 Tapeaccess cavity (figure 10)
When the cartriIge isinserted into the drive, tape guides in the drive pull the tape into the drive tape path."The two radii r- are
centred on Datym holes A and B. The shape and dimensions of the access cavity for these tape guides shall be dlefined by Ig3
and lg4, and the following

r,=23mm=0,1mm
The two radii rglare centred on the centres of the reel access holes.

rg=2415mm=+ 0,10 mm
l133 = 3,85 mm + 0,10 mm

8.21 Tape access cavity clearance (figure 24)
The case design|shall provide clearance for drive tape threading mechanisms. This clearance shall be defined by

l134 = 1,2 mm max.

+ 0,20 mm
l135=1,15mm
- 0,00 mm

+ 0,0 mm
l149¢ = 14,0 mm

136 ’

-0,2mm

l137 = 66,8 mm min.
l13g = 10,0 mm min.
l139 = 66,8 mm min.
l140 = 3.2 mm max
ay, = 49° max.

l141 = 14,8 mm min.
l159 = 13,0 mmmin.
l170 = 4,000 max.

8.22 Requirementsfor the MIC (figures 25 and 26)

The MIC shall be a chip built into the case (See annex L). It can be accessed through five Access Holes. The MIC shall be
mounted in the case so that, when inserted into the drive, the contacts of the drive match those of the MIC when they penetrate
into the five Access Holes by at least 1,70 mm. The interface shall be [2C.™

The positions and dimensions of these Access Holes are as follows.
Access Hole GND

+0,0 mm
l1g5 = 67,2 mm
-0,2mm
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+0,2mm
l166 = 69,0 mm
-0,0mm
Access Hole SCL
+0,0 mm
l167 = 70,0 mm
-0,2mm
+0,2mm
l16g = 71,8 mm
-0,0mm
AccessHoleID
+0,0mm
l160F 72,8 mm
-0,2mm
+0,2mm
l147F 74,6 mm
-0,0mm
Access Hole SDA
+0,0mm
l14gF 75,6 mm
-0,2mm
+0,2mm
l149F 77,4 mm
-0,0mm
AccessHole M cc
+ 0,0 mm
l150F 78,4 mm
-0,2mm
+0,2mm
l151 F 80,2 mm
-0,0 mm
The following dimensions shall apply to alNAccess Holes.
+0,2mm
l152F 5,1 mm
- 0,0mm
+.0,3mm
l153F 1,4 mm
-0, mm
There shall be a chamfer around the outside of these holes defined by
l154 FO4mm £ 0,1 mm

-_— O o

When the cartridge is inserted into the drive, the pin used to recognise the cartridge penetrates through Recognition hole 3. The
cavity shown shaded in cross-section N-N in figure 26 is required for this pin. This cavity shall be defined by |43, 1144 and

l157 = 5,0 mm min.
l15g = 1,5 mm max.

l160 = 45,4 mm min.
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8.23 Recognition recesses (figures 8 and 10)
The cartridge shall have two recesses on the rear side. These recesses are used to recognise the cartridge in a library system.
They shall be defined by

+0,0 mm
l161 = 8,4 mm

-0,2mm

+0,2mm
l162 = 6,0 mm

-0,0mm

+0,2mm
l163=2,0 mm

-0,0mm

+ 0,2 mm
l164 = 2,0 mm

-0,1mm
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Top side

Right side @
Takeup reel

/ Rear side
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Supply reel

iffg grip

Front side

Left sidg
Recording surface of the magnetic tape

96-01]7-A Bottom side

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

Bottom side

Recognition hole 2

i

eft side Datum hole'D

Rear side
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‘Write-inhibit hole

Movable Element of
the Write-inhibit[hole

—_—

Recognition hole

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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20

99-0057-A

Figure 3 - Reference Planes X, Y, Z
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Section 3 - Requirementsfor the unrecorded tape

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

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

The recordable area of the tape shall consist of a base material coated on one side with a strong yet flexible layer of evaporated
metal material or equivalent. The back surface may be coated. The base material shall be

For TypeA : Arlu oriented polyethylene terephthalate film or equivalent
For Type B : A polyaramid film or equivalent

There shall be g leader tape between the take-up hub and PBOT. There shall be a trailer tape between,PEOT and the supply
hub. The leader] and trailer tapes shall consist of a translucent length of the same oriented polyethylene terephthalate or an
equivaent base material.

The leader and frailer tapes shall each be attached to the magnetic tape by means of a length of splicing tape Which extends
over each such |oint. The splicing tape shall consist of polyethylene terephthalate (or equivalent), coated on one¢ side with an
acrylic (or equijaent) adhesive material .

9.2  Tapelpngth

9.21 L ength of magnetic tape

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

Type A : The lehgth of the tape shall be in the range 5,0 m to 170,0 m.
Type B : The lepgth of the tape shall be in the range 5,0 m to 230,0,m:

9.2.2 Length of leader and trailer tapes

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

9.23 Length of the splicing tapes

The length of the splicing tapes shall be 13 mm max: They shall extend for a distance of 6,5 mm + 1,5 mm over {he leader and
trailer tapes.

9.3  Tapewidth
9.3.1 Width of magnetic, leader*and trailer tapes

The width of the magnetic tape shall-be 8,00 mm + 0,01 mm. The difference between the largest and smallest width shall not
exceed 6 pm pepk-to-peak.

The width of the leader tape'and of the trailer tape shall be 8,00 mm + 0,02 mm.
Procedure

a) Cover asegtion of the tape with a glass microscope slide.

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

¢) Repeat the measurement to obtain tape widths at a minimum of five different positions along a minimum tape length of
1,0m.

The tape width is the average of the widths measured.

932 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 the leader, trailer and magnetic tapes.
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94 Discontinuities

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

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

For Type A : In therange 6,5 pm to 7,3 um.
For Type B : In the range 5,0 pm to 5,5 pm.

952 Thickness of the leader and trailer tape

The thicknessof theteaderand-trarter tapesatany poi

9.53 Thickness of the splicing tape

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

9.6 L onpitudinal curvature
The radius of| curvature of the edge of the tape shall be 33 m min.

Procedure

Allow a 1,0 i length of tape to unroll and assume its natural curvature on a flat smoeth surface. Measure the fleviation from a
1,0 m chord. [The deviation shall not be greater than 3,8 mm. This deviation correSponds to the minimum radius of curvature of
33 mif measprred over an arc of acircle.

9.7 Cugping

The departure across the width of tape from aflat surface shall be 0,7 mm/max.
Procedure:
a Cutal5sp

b) Condition the tape for aminimum of 3 hin the test environment by hanging it so that the coated surface ifs freely exposed
to the tegt environment.

mm + 10 mm length of tape.

c) Lay thetape acrosstwo cylindrical guides that.are placed horizontally with the centres 35 mm apart.
d) Attach al0,3 g massto each end of the tape.

€) Measur
9.8 Coa

Theforcer

the distance between the plane.established by the edges of the tape and the maximum deviation frrom the plane.
ing adhesion

duired to peel any part of the coating from the tape base material shall be 0,1 N min.
Procedure

a) Take atgst piece of thetape approximately 380 mm long and scribe a line through the coating across the Width of the tape
125 mm[from one'end.

b) Using a flouble-sided pressure sensitive tape, attach the test piece to a smooth metal plate, with the coatgd surface facing
the platel asShown in figure 27.

c) Foldthe 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.

d) Notethe force at which any part of the coating first separates from the base material. If thisislessthan 0,1 N, the tape has
failed the test. If the test piece peels away from the double-sided pressure sensitive tape before the force exceeds 0,1 N, an
alternative type of double-sided pressure tape shall be used.

If the back surface of the tape is coated, repeat the procedure for the back coating.
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9.9 L ayer-
There shall ben

Procedure

a) Attach one

b) Windthetd
c) Storethew
d) Storefor af
e) Apply afor|
9.10 Tensil

M easurements 9
leader tape test
tensile tests shal

9.10.1 B

Recording surface Scribed line

-\ !
-/

93-0120-A

to-layer adhesion
D tendency for the test piece to stick or for the coating to peel.

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

pbund test piece in atemperature of 45 °C + 3 °C and a relative humidity-ef 80 % for 4 h.
urther 24 h in the testing environment.

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

b strength

hall be made in accordance with SO 527-3. The length of the test piece shall be 200 mm. The
piece shall be 50 mm. The length of the trailer tape.test piece shall be 50 mm. The rate of elor
| be 200 mm/min.

eaking strength

The breaking stjength of the tape shall be 6 N min.

Procedure
Load the test pid

9.10.2 Y
Theyield strengd

Theyield streng

9.11 Resdu
Theresidua €o

Procedure

pce until the breaking point is reached. The force required to reach that point is the breaking streng
eld strength

th is the force required te produce a5 % elongation of the tape.

th shall be 3N min.

al eongation
hgation, expressed as a percentage of the original length, shall be less than 0,04 %.

ter.

length of the
gation for all

th.

a) Measurethf initial length of atest piece of approximately 1 m with a maximum applied force of 0,20 N.

b) Apply an additional force per total cross-sectional area of 20,5 N/mm¢# for a period of 10 minutes.

¢) Remove the additional force and measure the length after 10 minutes.

9.12 Electri

cal resistance of the recording surface

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

Procedure

a) Condition atest piece of tape in the test environment for 24 h.

b) Position the test piece over two 24-carat gold-plated, semicircular electrodes having a radius r = 10 mm and a finish of at
least N4, so that the recording surface is in contact with each electrode. These electrodes shall be placed parallel to the

ground and

parallel to each other at a distance d = 8 mm between their centres (see figure 28).

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

40
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d) Apply ad.c. voltage of 7V + 1V across the electrodes and measure the resulting current flow. From this value, determine
the electrical resistance.

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

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

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

- — po—
> d |«
v

F

T

93-0050-B

Figure 28 - Measurement of electrical ¢ esistance

9.13 Tap|
The magnetig

9.14 Ligh
Thelight trar
Thelight trarn

e winding
surface of the tape shall face outward from the cartridge-and reels.
t transmittance of the tape
smittance of the magnetic tape shall be 5 % max.
smittance of the leader and trailer tapes shall, be'60 % min.

The method

or measuring light transmittance is given innannex A.

9.15 Recpgnition stripe

A single recagnition stripe shall be printed on‘the back side of the leader across the full width of the tape as shq

wn in figure 29.

The length of| the stripe shall be
l180=B:0 MM+ 0,1 mm
The position pf the edge of the stripe'closest to the splice shall be at a distance
l1g1 = RO,7 mm + 10,8,mm
from the spli¢e of the |eadér-and magnetic tape.
The light tranjsmittance of the stripe shall be 10 % max. when measured according to annex A.
|
1181
Magnetic Leader
tape
________ 7
Splice Recognition stripe
Figure 29 - L ocation of therecognition stripe
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10 Magnetic recording characteristics
The magnetic 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 a tape
calibrated to the Master Standard Reference Tape and the tape under test, on the same equipment.

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

tape condition : a.c. erased to alevel of lessthan 0,1 % of the Average Signal Amplitude
at 4 107,1 ftpmm.
+ 0,01 mm
diameter of the scanner 40,00 mm
- 0,00 mm
rotation speed of the scanner 16400 rpm £ 0,5 rpm
tape speed : 27,51 mm/s + 0,30 mm/s
test tracks : Positive azimuth
read gap length 20,18 pm + 0,05 um
recording current : Test Recording Current
recorded track width 1l pum+1pum
tape tension :0,050N +0,005N
measured at the input of the scanner
write gap length : 0,18 um £ 0,05 um
read head track width :13 umto 15 um
read head setting during a : the read head shall cover the whele width of the recorded track read pass
read output leve : taken at the appropriate fundamental frequency

10.1 Typical Field

The Typica 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 Standgrd Reference
Tape.
10.2 Signal|[Amplitude

The Average Signal Amplitude at the physical recording density of 4 107,1 ftpmm shall be between 90 % and 14Q % of that for
the Master Stanglard Reference Tape,

The Average Signal Amplitude atthe physical recording density of 2 053,6 ftpmm shall be between 90 % and 130 % of that for
the Master Stanglard Reference Tape.

Traceability to the Average‘Signal Amplitude of the Master Standard Reference Tape is provided by the caliljration factors
supplied with egch Secondary Standard Reference Tape.
10.3 Resoldtian

The ratio of the'Average-Srgna-Amptittde-at-the-phystea-recordingdensity-of 4107 ftpmm-to-thatat-the-physical recording

density of 2 0'53,6 ftpmm shall be between 85 % and 120 % of the same ratio for the Master Standard Reference Tape.

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

Overwrite is the ratio of the Average Signal amplitude of the residual of a low density recording after overwriting at a higher
density to the Average Signal Amplitude of the origina low density recording.

Traceability to the overwrite ratio for the Master Standard Reference Tape is provided by the calibration factors supplied with
each Secondary Standard Reference Tape.
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a.c. erase the tape. Record at the physical density of 821,4 ftpmm and measure the Average Signal Amplitude. Overwrite at the
physical recording density of 8 214,2 ftpmm and measure the Average Signal Amplitude of the residual 821,4 ftpmm signal.
Repeat for the Secondary Standard Reference Tape.

Requiremen

The ratio =

t

Residual Average Signal Amplitude at 821,4 ftpmm after overwriting

Average Signa Amplitude of the original recording at 821,4 ftpmm

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

105 E

When a tape has been recorded at 821,4 ftpmm with the Test Recording Current and then passed through@or
erasing field pf 320 000 A/m, any remaining signal shall not exceed 2 % of the Standard Reference Amplitude

The erasing
made with a

106 Tap
10.6.1

A missing pu
half the Aver|

10.6.2

of erasure

ield shall be reasonably uniform, for example, the field in the middle of a solenoid. This meas
pand pass filter passing at least the first three harmonics.

e quality
Missing pulses

seisaloss of read signal amplitude. A missing pulse exists when the base-to-peak read signal is
bge Signal Amplitude for the recording density of 2 053,6 ftpmm onthe.same tape.

Missing pulse zone

gitudinal steady
for that density.
irement shall be

40 %, or less, of

A missing plilse zone commences with a missing pulse and ends whens length of 1 mm of track has beep measured. If a

missing pulsq
A missing puy

The missing
tracks.

10.7 Sign

The Signal-tq
expressed in

SNR = 20lo

Requiremen
The SNR for
Tape (SNR

Traceability {

zone continues for a distance exceeding 1 mm, a new misSing pulse zone commences.

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

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

al-to-Noise Ratio (SNR) char acteristic
-Noise Ratio is the average rms read signal amplitude divided by the average integrated rms noi
fecibels.

Average rms signal amplitude 4B

L]

Average integrated rms noise amplitude

[

the tape under test (SNR tgpe) shall be better than -2 dB relative to the SNR for the Master Sta
srT) When meastired according to the procedure defined in annex B.

0 the SNR y; grT IS provided by the calibration factor supplied with each Secondary Standard Ref¢

egative azimuth

b amplitude, and

hdard Reference

brence Tape.
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11

Section 4 - Requirementsfor an interchanged tape

For mat

11.1 Genea

The smallest collection of data supported by the format is arecord. A record is the smallest distinct set of data bytes supplied,
e.g. from a host, for processing and recording by a tape drive system, and the smallest distinct set of datato be read from tape,
reprocessed and made available, e.g. to a host, by a tape drive system. Two types of record are supported, namely Processed

Recordsand Un

processed Records.

A recorded tape shall contain Unprocessed Records or Processed Records or both. It may also contain Separator Marks. Both
Processed Records and Unprocessed Records are stored on tape as Entities. Separator Marks may be used by the host to

indicate the logi

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

Entities and Seq
transformations
correcting code
Solomon error d
frames that folld

Each group is r
information are
location of the t
of the Main Dat

In the following
correcting codes
will be describg
tape layout will

112 Basic(

The data to be
running number
1to 1202 688.

The structure ofl Basic Group No. 0 is not specified by this International Standard. The data for this group is ger

tape system. It

Data and Separgtor Marks received from the host-computer shall be grouped in Basic Groups, following Basic

starting with B3|

Note - In this Int€]
standards, e.g. thg
Separator Marks.

Byte No.—p

arator Marks are collected into groups. An index within each group describes that group's conten

namely randomizing, interleaving, blocking, the generation and inclusion of two Reed-S
5, and the trandation of bytes to Channel hits, is applied to each group prior to recording. A
orrecting code may be applied to the group; in this case, the resulting bytes are transformed and re
W the group on the tape.

bcorded on a group of tracks. The part of each track in which the user data, Separator Marks 4
recorded is called the Main Data Zone of the track. Additional information.about the contents of
Fack(s) and the contents of the track(s) is recorded in the Headers of the Réecorded Data Blocks i
h Zone.

description all operations on the data received from the host computer, including the use of error
, but excluding processing, are described. Then the method of recording on the tape and the tap!
d. However, because of the inherent characteristics of this fermat, where required, advance ref¢
Al so be made in the course of the description of the operatiens on the data.

5roups

Fecorded shall be grouped in Basic Groups of 1,202 688 bytes. Each Basic Group shall be ig
allocated consecutively starting with 0. In each(Basic Group the bytes are identified by a running

s recorded as the Vendor Group, (see-annex K).

5ic Group No. 1. These Basic'Greups shall be structured as follows.

national Standard, there are twotypes of Separator Marks which are referred to as Separator 1 and Separato
se which define an interface between a tape drive and a host computer, use the terms "file mark" and "set
t is recommended that"Separator 1 be equated to file mark and Separator 2 be equated to set mark.

l+—12
|

oy 1202648 »:

S. A series of
blomon error

third Reed-
bcorded in the

nd associated
he group, the
N the ID Area

detecting and
b [ayout itself
brences to the

entified by a
number from
erated by the
Group No. 0,

2. Some other
hark" to denote

2 649 .

202 688—»

99-0I11
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Figure 30 - Structure of a Basic Group
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Data constituting Entities shall progress into the Basic Group from left to right (as seenin figure 30). At the same time a part of
the Basic Group, called the Block Access Table (BAT), shall progress from right to left. The Group Information Table (GIT)
shall occupy the last 40 bytes of the Basic Group.

11.21 Entity
11.2.1.1 Content

An Entity comprises an Entity Header and a sequence of consecutive Records. The Entity Header shall be 8 bytesin length. 1t
shall precede the Record Sequence.

All Processed Records in an Entity shall be the result of applying the same processing algorithm to Unprocessed Records of
equal length. All Unprocessed Recordsin an Entity shall be of equal length.

An Entity may span Basic Groups, provided that al of the Entity Header and the first 8 bits of the first or single Record of the
Entity are wiftirthesame BascGroop:

In the case where an Entity spans Basic Groups, the parts thereof, within each Basic Group, are identified|as Start Part of
Entity, Middr Part of Entity and Last Part of Entity (See 11.2.3.2, t0 11.2.3.4).

An Entity sh

11.2.1.2 Entjty Header

Byte No. 1 igthe first byte in the Entity Header, and Byte No. 8 is the last byte in the Entity, Header, i.e. is adjlacent to the first
or single Recprd of the Entity. The Entity Header shall have the following layout:

Byte No. 1 This byte shall be set to 0000 1000, specifying the number of bytes of the Entity Hegader, viz. 8.
Byte No. 2 This byte shall be set asfollows:

- if the record is an Unprocessed Record, this byte shall be set to the value 1;
- if therecord is a Processed Record, this byteshall be set to

- the value in the range 2 to 254 corresponding to the registered identifier
according to ISO/IEC 11576 of the'processing algorithm applied to the record,

| not contain a Record that does not contain data for interchange.

- the value 255, if the processing a'gorithm is not registered.
This byte shall not be set to thewalue 0.

BytesNo. 3tp 5 shall specify in binary notation the length in bytes of the Record before processing, if any (see
11.2.1.1, 2nd paragraph). This length shall not equal 0. Byte No. 3 shall be the MSB, Byte No. 5
shall bethe LSB.

BytesNo. 6tp 8 shall specify ifi binary notation the number of Records in the Entity. This number ghall not equal 0.
Byte No. 6 shall be the MSB, Byte No. 8 the LSB.
11.2.2 Group Informatian Table

The Group Information Table shall be a 40-byte field, and shall have the layout shown in table 1.
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Table1- Group Information Table

Byte Positions | Lengthin Name of thefield
bytes
1202 649 1 Set to all ZEROs
1202 650
to 3 Basic Group Number
1202 652
1202 653
to 4 Record Count
1202 657
to 4 Separator 1 Count
1202 660
1202 661
to 4 Separator 2 Count
1202 664
1202 665 1 Set to all ZEROs
1202 666
to 3 Basic Group Nuniber'of the Previous Record
1202 668
1202 669 1 Set to all ZEROs
1202670
to 3 Basi¢-Group Number of the Previous Separator 1
1202672
1202 673 1 Set to all ZEROs
1202674
to 3 Basic Group Number of the Previous Separator 2
1202 676
1202 677 2 Block Access Table Count
1202 678 Least significant two bytes
1202 679 2 Count of Recordsin the Current Basic Group.
1 202680 Least significant two bytes
1,202 681 2 Count of Separators 1 in the Current Basic Group.
1 202 682 Least significant two bytes
1202 683 2 Count of Separators 2 in the Current Basic Group.
1202 684 Least significant two bytes
1202 685 1 MSB of the Block Access Table Count
1202 686 1 MSB of the Count of Records in the current Bas{c
Groun
ToP
1202 687 1 MSB of the Count of Separators 1 in the current
Basic Group
1202 688 1 MSB of the Count of Separators 2 in the current
Basic Group

Within each field of table 1 the most-significant byte shall be in the lowest-numbered byte position and the least-significant
byte shall be in the highest-numbered byte position. However, the last four 1-byte entries contain the most-significant byte of
the last four 2-byte entries, respectively.

11.2.2.1 Group Number field
Thisfield shall be a 3-bytefield. It shall specify in binary notation the running number of the current Basic Group.

46 © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=071512cb8ee8cb92af680e700d2033d4

ISO/IEC 18810:2001(E)

11.2.2.2 Record Count field

This field shall be a 4-byte field. It shall specify in binary notation the sum of the values in the Count of Records field in the
current Basic Group fields of the GITs of all Basic Groups since LBOT, up to and including the current Basic Group. Separator

Marks shall be counted as records.
11.2.2.3 Separator 1 Count field

This field shall be a 4-byte field. It shall specify in binary notation the number of Separators 1 written since the LBOT

including those in the current Basic Group.
11.2.2.4 Separator 2 Count field

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

including those in the current Basic Group.

11.2.2.5 Grqup Number of the Previous Record field

Thisfield shdll be a 3-byte field. It shall specify in binary notation the running number of the highest-numbere
Group in which a Separator Mark or the beginning of an Unprocessed Record occurred. If no suchBasic G
field shall bejset to al ZEROs.

11.2.2.6 Grqup Number of the Previous Separator 1 field

Thisfield shdll be a 3-byte field. It shall specify in binary notation the running number of the previous highest-
Group which|contains the last written Separator 1. If no such Basic Group exists, thisfigldshall be set to all ZE
11.2.2.7 Grqup Number of the Previous Separator 2 field

Thisfield shdll be a 3-byte field. It shall specify in binary notation the running number of the previous highest-
Group which|contains the last written Separator 2. If no such Basic Group exists, thisfield shall be set to all ZE

0 previous Basic
roup exists, this

numbered Basic
ROs.

numbered Basic
ROs.

11.2.2.8 Blogk Access Table Count field

Thisfield shgll be a 3-byte field. It shall specify in binary notation the number of entriesin the Block Access T
the same as the number of Records or Parts of Records in the Basic.Group.

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

able. Thisis not

the numiper of Separator Mark entriesin the BAT @f the current Basic Group
the numiper of Records in the Entities of the current Basic Group

the sum jof the numbers in Bytes No. 6 to-No. 8 of the Entity Headers of all Entities for which there is
11.2.3.1) inthe BAT of the'eurrent Basic Group,

which is 1 less than the humber in Bytes No. 6 to No. 8 of the Entity Header of the Entity for
of Entity entry (See 13.2.3.2) in the BAT of the current Basic Group, if such an entry exists,

an Entire Entity

which thereis a
Start Par

the numiper of Total Count ofy Entity entriesin the BAT of the current Basic Group.

11.2.2.10 Cqunt of Sepanators 1 field

This field sh@ll be a 3-byte field. It shall specify in binary notation the number of Separators 1 written in t
Group.
11.2.2.11 Cq

This field sh
Group.

11.2.3 Block 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 also be identified by one or more entries. The first entry shall be written immediately before
the Group Information Table, in byte positions 1 202 645 to 1 202 648. Each entry shall be a 4-byte field, structured as shown
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.

he current Basic

unt’of Separators 2 field
AT bE a 3-Dyte 11eld. 1T shall Specity In binary notation the number of Separaiors 2 writen 1n t

ne current Basic
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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 on the setting of the Flag Byte, the 3-byte Count field shall expressin binary notation a number not grester than
224.1 as specified below. This International Standard specifies the 14 settings of the Flag Byte listed in table 2. Other settings
are prohibited by this International Standard.

The most sjgnificant bit of the Flag Byte (see table 2), the After Early Warning Point bit, isindicated as indifferent as far as the
meaning of the entry is concerned. It shall be set asfollows:

—  before EWP it shall be set to ZERO;

— after EWP |t shall be set to ONE in the current entry and all following BAT entries of the current Basic Group and in all
BAT entriep 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 Middlefart of Entity
Before 0000 0100 Last Part of Entity
EWP 0000 0101 Total Count of Entity
0000 0110 Separator Mark Entity
0000 0111 Skip
1000 0001 Entire Entity
10000010 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

11.2.3.1 EntirgEntity
This entry relatgs to an"Entity and shall specify that the Entity starts and ends in the current Basic Group. The Colnt field shall
specify the numperof-bytesin the Entity.
11.2.3.2 Start Partof-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 bytesin the Start Part of Entity recorded in the current Basic Group.
11.2.3.3 Middle Part of Entity

This entry relates to an Entity and shall specify that the Entity startsin a previous Basic Group and ends in a subsequent Basic
Group. The Count field shall specify the number of bytesin the partial Entity which isin the current Basic Group.

11.2.3.4 Last Part of Entity

This entry relates to an Entity and shall specify that the Entity starts in a previous Basic Group and ends in the current Basic
Group. The Count field shall specify the number of bytesin the partial Entity which isin the current Basic Group. This entry
shall be immediately followed in the BAT of the current Basic Group by an entry for Total Count of Entity.
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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 the immediately
preceding entry for Last Part of Entity. The Count field shall specify the total number of bytesin the entire Entity.

11.2.3.6 Separator Mark Entity

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

11.2.3.7 Ski

p

There shall be a Skip entry as the last entry of the Block Access Table of each Basic Group. This entry indicates that the last
byte of user data in the current Basic Group has been reached. The Count field shall specify the remaining number of bytesin
the Basic Group. Thus the minimum number that can be specified by the Count field shall be the total number of bytes of the

Group Infor

nation-TLablaand of tha Rlacle A conce Tl
reout TS T TUIre:

e aav ppmme v O tHC D TOTIC7YCT

The Count Valuein the Block Access Table for Skip entries shall be a multiple of 4.
11.2.3.8 Coynt fields

The sum of t
Block Acc

Last Part of Bntity.

11.2.3.9 val

d sequences of entries of the Block Access Table

e numbers specified in the Count fields of those of the types of entry in the followingist which gre present in the
Table shall be 1 202 688. The list comprises: Skip, Entire Entity, Start Part of Entity, Middle Part of Entity and

The valid sequences of entries are specified by table 3, in which states and actions,are described within regtangles, and the
entries (as designated by the setting of the Flag Byte) are described within ellipses.

Table 3 showls only those entries which are valid as the next entry to be encountered in each state or after each
entriesareinyalid.

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

Start first
Basic Group

-

Start Part
of Entity

Start spanned
Entity

Separator Mark

Move to next
Basic Group

Middle Part
of Entity

Last Part
of Entity

Continue End
spanned Entity spanned Entity

Total Count
of Entity

Move to next

«4—— BasicGroup
if any, elsé.exit

Item complete

A

96-0244-B

11.3  Sub-Gfoups
11.31 GlL Sub-Group

When a Basic Group has been completed, it shall be split into 18 G1 Sub-Groups, numbered 1 to 18, of 66 816 byites numbered
from 1 to 66 816, starting with the first 66 816 bytes in the first G1 Sub-Group, followed by the next 66 816 bytes in the
second G1 Sub-Set, and so on.

ByteNo. »  1,2..66 816 1,2...66 816 1,2...66 816 1,2...66 816 1,2...66 816
"G1 G1 3'G1 4"G1 |... 18thG 1
66 816 bytes 66 816 bytes 66 816 bytes 66 816 bytes 66 816 bytes
1 202 688 bytes

Figure 32 - G1 Sub-Groups
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11.32 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.

o o0 o0 o o0 o0 0O O o0 O o0 o0 o0 1 Preset value

4
(%
4
Bit clock U
Input data Output
95-0089-A
Figure 33 - Shift register
1 2 3 4 | e 66 816 G1 Sub-Group
2 I
4 3
6 5
! 1
! 1
! 1
! 1
! 1
! 1
: :
66 816 66 815
randomizing randomizing
A A
D2 D1
D4 D3
D6 D5
33.408'Bytes 33 408 Bytes
: |
! 1
i ! 0dd
QAN | ! G2 Sub-Group
G2'Sub-Group ! !
D66 815
v D66 816 J v
99-0065-A

Figure 34 - G2 Sub-Groups

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

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

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

— the Odd G2 Sub-Group comprises bytes D ;.1

In each G2 Sub-Group, the sequence of the bytesis the same asin the G1 Sub-Group.
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11.3.3 G3 Sub-Group

A G3 Sub-Group shall consist of an array of 336 Blocks humbered from 1 to 336. The 33 408 bytes of each G2 sub-Group
shall be placed in the 288 Blocks from No.25 to N0.312, 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 N0.313 to N0.336. The C2 ECC bytes shall be computed as specified in annex G.

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

Each Block of a G3 Sub-Group contains 128 bytes. These Blocks shall be numbered consecutively by Block Numbers in the
range 1 to 336.

Q4
e
,No.24 J
No.25 % %T
T T e T T s ke
"""""""""""""""""""""""""""""""""""""""""""""""" No.312 !
No.313 3 D
o 4
XN
N No0.336 d d
?O I - N
116 DataBytes [12 C1ECCbytes 128 C2 EGCbytes
Figure 35- G3 Sub - Group
11.4 DataBlock
Each 128-byte Block shall betransformed into a 136-byte Data Block by the addition of a Header of 8 bytes preceding the 128
bytes of the blogk. The structure of the Header shall be as shown in figure 36.
b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
ID1 Data Block Number ( DBN )
ID 2 DBN| ID Information
ID3 ID Information
ID 4 ID Information
ID5 ID Information
ID 6 ID Information
ID7 ID Parity
ID8 ID Parity

Figure 36 - Structure of the Data Block Header
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Partition
ArealD
Repeat

Position
Group C

ISO/IEC 18

es shall contain the following ID Information.

Data Block Number
Tape Length and Thickness ID
Logical FramelID

ID

ount

Separator 1 Count
Separator 2 Count

810:2001(E)

of this number.

h of the tape in

VERO.

Kpress in binary

— Record Qount
— Absolutg Frame Number
— |D Parity
This D Infomation shall be recorded as specified in 11.4.2
1141 ID information
11.4.1.1 Datp Block Number (DBN)
This number jis a 9-bit number. It is represented by the 8 bits of byte ID1 and by bit b8'0f-byte ID2 as the md
The value of this number shall be in the range 0 to 335.
11.4.1.2 Tage Length and Thickness|D
This 8-bit fie|d shall be set asfollows.
Bits 8 and 7 ghall be set to: 00 to indicate a tape thickness of 6,5 um to 7,3 um
01 to indicate a tape thickness of 50 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 indicates the lengj
metres.
11.4.1.3 Lodical FrameID (LFID)
This 8-hit fie|d shall be asfollows.
Bit 8 This bit shall be set to ONE, if the Frame is the last of the Basic Group, elseit shall be set to
Bit 7 This bit shall be set to ONE-if the Frameis an ECC 3 Frame (See 16.5.3), elseit shall be set o ZERO.
Bits6to 1 These bits shall be set 10 al ZEROs, if the Frame is an Amble Frame, else they shall e
notation the ordinal\number n of the Data Frame, for n=1to 20.
11.4.1.4 Partition ID
This 8-hit fie|d shall specify.in binary notation the ordinal number of the partition in the range 0 to 255.
11.4.1.5 ArgalD
This 4-bit figld shallsspecify the current area on the tape and thereby indicate the type of the current Frame. Other settings than
those specifigd jn figure 37 are prohibited by this International Standard.
BitPositions Defimition

7165 ]|4

0|0 |0 | O | DeviceArea

0 |0 |0 |1 | ReferenceArea

O[O0 |1 [0 | SystemArea

021 (0|0 | DataArea

02120 |1 | EODArea

O |21 (1 |1 | Optiona DeviceArea

Figure 37 - ArealD
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11.4.1.6 Repeat
This 3-bit field shall specify the number of instances of a Basic Group.

000
001
010
011
100
101
110
111

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

11.4.1.7 Position

This 3-bit field
contiguous reco|

11.4.1.8 Groug
This 24-bit fielg

shall specify the ordinal position of the current recorded instance of this Basic Group in. g
ded instances of this Basic Group, see figure 38.
Bit Positions Definition
3] 2 1
0 | 0 | O [ Thefirstinstance of the Basic Group.
0] 0 1 | The2nd instance of the Basic Group.
0] 1 0 | The 3rdinstance of the Basic Group:
0] 1 1 | The4thinstance of the Basic Group.
110 0 | The5thinstance of the Basic«Group.
110 1 | The 6th instance of the Basic Group.
1] 1 0 | The 7thinstance of the Basic Group.
1] 1 1 | The 8thinstance sf\the Basic Group.

Figure 38 - Position field

Count
shall specify the number of Basic Groups'that have been written following the Vendor Group

partition, startin
Repeat is used,
11.4.1.9 Separ

This 32-bit field
current Basic G

g with 1 and including the current Basic'Group. The Vendor Group shall have a Basic Group cou
e Group Count shall remain constant’for each instance of a Basic Group.

Lh
tor 1 Count

shall specify the number of-Separators 1 written since the beginning of the partition up to and
oup. The first Separatoril in the partition shall have a count of 1.

11.4.1.10 Sepafator 2 Count

This 32-hit fielg
including the cu
11.4.1.11 Reco
This 32-bit fiel
Records in the

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

d Count
| shall specify the number of Records written since the beginning of the partition, including

sequence of

bf the current
nt of 0. When

including the

on, up to and

any complete

clrrent Basic Group. This number shall specify the Record Count (See 11.2.2) recorded

n the Group

Information T

l
1T,

11.4.1.12 Absolute Frame Number (AFN)
This 24-hit field shall specify the Absolute Frame Number of the current Frame. The first Frame of the Reference Area shall
have AFN 1. Any discontinuous or repeated numbers shall only occur in an Amble Frame sequence (see 17.1), except in
Intermediate Frames (see 16.5.5).

11.4.1.13 ID Parity

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

Calculationin a

GF (28) shall be defined by:

GX)=xB+x4+x3+x2+1
A primitive element o in GF (28) is 00000010

54
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The ID parity bytes shall satisfy:

Hs=

Vs=

11.4.2

The 336 Data Blocks of a G3 Sub-Group shall be arranged into 21 sequences of 16 Data-Blocks. The ID Inforr
within these 16 Data Blocks as specified in figure 39 for Data Blocks 1 to 16. The samé&layout is repeated in ¢
16 Data Blocks.

1
5
(04

[1D1]

ID2
ID3
ID4
ID5
ID6
ID7

| 1D8

Hsx Vs=0

1 1 1 1 110
a4a3a2a1101

Recording of the D Information in the Data Block Headers

nation is laid out
bach sequence of
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Data ID1 Data Block Number
Block 1
bit 8 Data Block Number (msb)
ID2 bit 7to bit 4| ArealD
bit 3to bit 1| Setto ZEROs
ID3 Set to ZEROs
ID 4 Set to ZEROs
ID5 Set to ZEROs
ID 6 Tape Length and Thickness ID
D7 HD-Parity
ID8 ID Parity
DATA 128 bytes of Data
Data ID1 Data Block Number
Block 2
bit 8 Data Block Number (msb)
ID2 bit 7tobit 4| ArealD
bit 3to bit 1 | Set to ZEROs
ID3 Separator 1 Count (L SB)
ID 4 Separator 1 Count
ID5 Separator 1 Caunt
ID 6 Separator 4HCount ( MSB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
Data ID1 Data Block Number
Block 3
bity8 Data Block Number (msb)
ID2 bit-7 to bit 4| ArealD
bit 3to bit 1| Setto ZEROs
ID.3 Separator 2 Count (LSB)
D4 Separator 2 Count
ID5 Separator 2 Count
ID 6 Separator 2 Count ( MSB)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data

Figure 39 - Allocation of 1D Infor mation (continued)
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Data ID1 Data Block Number
Block 4
bit 8 Data Block Number (msb)
ID 2 bit 7tobit 4 | ArealD
bit 3to bit 1| Setto ZEROs
ID3 Record Count (LSB)
ID 4 Record Count
ID5 Record Count
1D 6 Recard Count ( M QR)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
Data ID1 Data Block Number
Block 5
bit 8 Data Block Number (msh)
ID 2 bit 7tobit4 | ArealD
bit 3to bit 1| Setto ZEROs
ID3 Partition ID
ID 4 Group Count.( LSB )
ID5 Group Count
ID 6 Group.Count (MSB)
ID7 | D*Parity
ID 8 D Parity
DATA 128 bytes of Data
Data ID1 Data Block Number
Block 6
bit 8 Data Block Number (msb)
ID2 bit 7tobit 4| ArealD
bit 3to bit 1| Repeats
1D 3 LFID
ID 4 AFN (LSB)
ID5 AFN
ID 6 AFN (MSB)
ID7 ID Parity
ID8 ID Parity
BATA 128 hytesof Deata
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Data ID1 Data Block Number
Block 7
bit 8 Data Block Number (msb)
ID 2 bit 7tobit4 | ArealD
bit 3to bit 1| Position
ID3 LFID
ID 4 AFN (LSB)
ID5 AFN
D6 AEN ( MSR)
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
Data ID1 Data Block Number
Block 8
bit 8 Data Block Number (msb)
bit 7to bit 4| ArealD
ID 2 bit 3 Set to ZERO
bit 2 Set to ZERO
bit 1 If set to ZERO, ID 3and’1D 4 shall be set to all
ZEROs.
If set to ONE,\|D"3 and ID 4 shall be set as
specified below in this Data Block 8.
ID3 If bit 1 of 4D 2 inthis Data Block 8 is set to ONE,
thisfield shall be set to the byte resulting from the
Exclusive OR operation performed over the 33 408
bytes of the Even G2 Sub-Group of the Basic
Group.
If said Bit 1 is set to ZERO, thisfield shall be set
to al ZEROs.
ID 4 If bit 1 of ID 2inthis DataBlock 8is set to ONE,
thisfield shall be set to the byte resulting from the
Exclusive OR operation performed over the 33 408
bytes of the Odd G2 Sub-Group of the Basic
Group.
If said Bit 1is set to ZERO, thisfield shall be set
toal ZEROs.
ID5 Set to ZERO
ID 6 Set to ZERO
D7/ ID Parity
ID8 ID Parity
DATA 128 bytes of Data

Figure 39 - Allocation of 1D Infor mation (continued)
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Data ID1 Data Block Number
Block 9
bit 8 Data Block Number (msb)
ID 2 bit 7tobit4 | ArealD
bit 3to bit 1 [ Setto ZEROs
ID3 Set to ZEROs
ID4 Set to ZEROs
ID5 Set to ZEROs
ID 6 Set to ZEROs
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
Data
?(')OCK ID 1 Data Block Number
bit 8 Data Block Number (msb)
ID 2 bit 7tobit4 | ArealD
bit 3to bit 1 | Set to ZEROs
ID3 Set to ZEROs
ID4 Set to ZEROs
ID5 Set to-ZEROs
ID 6 Set'to ZEROs
ID7 ID Parity
ID 8 ID Parity
DATA 128 bytes of Data
Data
iOCk ID 1 Data Block Number
bit 8 Data Block Number (msb)
1D 2 bit 7to bit 4| ArealD
bit 3to bit 1 | Setto ZEROs
ID3 Set to ZEROs
ID 4 Set to ZEROs
ID5 Set to ZEROs
ID6 Set to ZEROs
D7 D Parity
ID8 ID Parity
DATA 128 bytes of Data
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Data
%OCK ID 1 Data Block Number
bit 8 Data Block Number (msb)
ID 2 bit 7to bit 4| ArealD
bit 3to bit 1 | Setto ZEROs
ID3 Set to ZEROs
ID 4 Set to ZEROs
ID5 Set to ZEROs
ID6 Set to ZEROs
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data
Data
?éock ID 1 Data Block Number
bit 8 Data Block Number (msb)
ID 2 bit 7to bit 4| ArealD
bit 3to bit 1 | Setto ZEROs
ID3 Set to ZEROs
ID4 Set to ZEROs
ID5 Set to ZEROS
ID6 Set to ZEROs
ID7 |DParity
ID8 D Parity
DATA 128 bytes of Data
Data
ﬂock ID 1 Data Block Number
bit 8 Data Block Number (msb)
ID.2 bit 7tobit4 | ArealD
bit 3to bit 1| Setto ZEROs
ID3 Set to ZEROs
ID4 Set to ZEROs
ID5 Set to ZEROs
ID6 Set to ZEROs
ID7 ID Parity
ID8 ID Parity
DATA 128 bytes of Data

Figure 39 - Allocation of ID Information (continued)
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Data
?éOCk ID 1 Data Block Number
bit 8 Data Block Number (msb)
ID 2 bit 7tobit 4| ArealD
bit 3to bit 1 [ Setto ZEROs
ID3 Set to ZEROs
ID 4 Set to ZEROs
ID5 Set to ZEROs
ID 6 Set to ZEROs
ID7 ID Parity
ID 8 ID Parity
DATA 128 bytes of Data
Data
iliOCk ID 1 Data Block Number

bit 8 Data Block Number (msh)
ID 2 bit 7to bit 4 | ArealD
bit 3to bit 1| Setto ZEROs

ID3 Set to ZEROs

ID4 Set to ZEROS

ID5 Set to ZEROs

ID6 Set 10 ZEROs

ID7 ID Parity

ID8 ID Parity

DATA 128 bytes of Data

Figure 39 - Allocation of ID Information (concluded)

12 Method of recording
The method ¢f recording shall be

— aONE isrepresented by a positive residual magnetism,
— aZERO|srepresented hy anegative residual magnetism.

Resdud Magretism [N

Positive residual magnetism
Negative residual magnetism 7
eg ag //
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121

Physical recording density

The nominal maximum physical recording density is 8 214,2 ftpmm. The resulting nominal bit cell length is 0,121 7 um. These
values are derived from the track length (see 13.7) divided by the number of bits per track.

12.2 Long-t

erm average bit cell length

The long-term average bit cell length for each track shall be measured over 64 Recorded Data Blocks. It shall be within 0,2 %
of the nominal bit cell length.
12.3  Short-term average bit cell length

The short-term average bit cell length, referred to a particular bit cell, shall be the average of the preceding 40 bit cells. It shall
be within 0,35 % of the long-term average bit cell length for the preceding track of the same azimuth.

124 Rate

The above defin

125 Bit shi
When measured

126 Readq
The Average S
— 821,4 ftpm
2 738,1 ftp
(see C.1).
12.7

Recorded signal
shall not be excs

13 Track
13.1 Track

The helical tracl
heads, one of w
from the Tape R

M axinmpum recorded levels

chanan

I TeAI IU\;

ed short-term average bit cell length shall not change at a rate greater than 0,05 % per bit cell;
ft
according to annex E ( | A1110‘ + | A | Y (Ag100 + Agoro) shall be lessthan 0,05.
ignal amplitude

jnal Amplitude of an interchanged cartridge shall be at

m, 912,7 ftpmm, 1 026,8 ftpmm, 1 1735 ftpmm, 1 369,0 ftpmm, 1 642,9 ftpmm, 2
nm, 4 107,1 ftpmm and 5 476,2 ftpmm: between 80 % and 140 % of the respective nominal re

s shall be erasable by overwriting. The Maximum Allewable Recorded Levels specified in C.
beded.

geometry
configuration

hich has a positive azimuth angle and the other a negative azimuth angle. The direction of reco
eference Edge. The track configuration is shown in figure 40.

053,6 ftpmm,
icorded levels

P of annex C

pattern is formed by the relationship beteen the direction of tape motion and the axis of rotatign of a pair of

rding is away
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it ; Negative azimuth track .
Positive azimuth track g Tape motion
<7
\ A
\ » \
\ . PN
Head
motion

NS

Tape Reference Edge @/

Positive azimuth angle Negative azimuth angle
A : Tape width L : Track'tength
B : Idgal tape centreline P . Track pitch
6 : Track angle T > Track width

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

13.2 Averagetrack pitch

The average frack pitch, taken over any groupof 30 consecutive tracks, shall be 11,00 um + 0,20 um. The track pitch at a non-
seamless append point (see 16.5.6.2) shall-not be included in this average.

13.3 Varjationsof thetrack pitch
The change pf track pitch between“successive track pitches shall not exceed 2,0 %, excluding the effect ¢f an appending
operation (seg 16.5.6).
134 Tragk width

The nominal frack widthis 11,00 pm.
The measureq track width shall be 11,00 um + 1,50 um.
This requirement,shall not apply at a non-seamless append point.

135 Track angle
The nominal angle of each track with respect to the Tape Reference Edge shall be 4,895 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 60,334 mm + 0,050 mm.

13.8 Azimuth angles

The positive azimuth angle shall be 25°0'0" + 0°15'0"
The negative azimuth angle shall be -25°0'0" + 0°15'0".
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14

Recorded patterns

Each Data Block consists of 136 8-bit 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 20-Channel bit patterns according to annex D.

141

Recorded Data Block

A recorded Data Block shall consist of 1 400 Channel bits representing the 68 16-bit bytes of a Main Data Block, each
preceded by a 40-Channel bit Sync field having one of the following patterns

a) 1000100111 1111111000 0000000111 1111111000; Q=3

b) 1011011000 0000000111 1111111000 0000000111; Q=0

¢) 0100100111 1111111000 0000000111 1111111000; Q=3

d) 011101100 0000000111 1111111000 0000000111, Q=0

Pattern a) shall pe used for Q' =0

Pattern b) shall be used for Q' =1

Pattern c) shall e used for Q' =2

Pattern d) shall be used for Q' =3

(See annex D)

14.2 Margip blocks

These blocks shill have alength of 1 400 Channel bits consisting of one of the repeated-20~Channel bit patterns

A) 00110Q11001100110011 forQ'=0o0r1

B) 11001100110011001100 forQ'=2o0r3

15 Format of a track

151 Track|structure

Each track shall| consist of two Margin Zones, three ATF Zones and'two Main Data Zones which are shown in tables 4 and 5.
ATF Zones consist of Spacer Blocks and ATF Blocks which @re different between a positive azimuth track apd a negative
azimuth track.
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Table 4 : Format of a hegative azimuth track

Zone Contents Number of Blocks
Margin Zone 1 Margin Blocks 3
Spacer Blocks 1
ATF Zone 1 ATF C Blocks 15
Spacer Blocks 15
Main Data Zone 1 Recorded Data Blocks 1 to 168 168
Spacer Blocks 1
ATF Zone 2 ATF C Blocks 15
Spacer Blocks 15
Main Data Zone 2 Recorded Data Blocks 169 to 336 168
Spacer Blocks 1
ATF Zone3 ATF C Blocks 1,5
Spacer Blocks 15
Margin Zone 2 Margin Blocks 3
Table5: Format of atrack (Positiveazimuth track)
Zone Contents Number of Blocks
Margin Zone 1 Margin Bloecks 3
Spacer-Blocks 0,25
ATF Zone 1 ATEA Blocks 15
ATF B Blocks 15
Spacer Blocks 0,75
Main Data Zone 1 Recorded Data Blocks 1 to 168 168
Spacer Blocks 0,25
ATF Zone 2 ATF A Blocks 15
ATF B Blocks 15
Spacer Blocks 0,75
Main Data Zone 2 Recorded Data Blocks 169 to 336 168
Spacer Blocks 0,25
ATHZone3 ATHABtocks 15
ATF B Blocks 15
Spacer Blocks 0,75
Margin Zone 2 Margin Blocks 3

There are 354 Blocks in each track.

15.2  Positioning accur acy

The top of the 178th Block of atrack shall be at a distance of 4,460 mm + 0,021 mm from the Tape Reference Edge. The top of
the 178th Block on the centre line of the track is the midpoint between the first bit of the 176th Block and the last bit of the
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180th block. In addition the tops of the 178th Blocks of any pair of adjacent tracks shall not differ by more than 5,4 um. Thisis
equivalent to 0,5 Block along the track at the centre of the track.

15.3 Tracki

ng scheme

Tracking shall be achieved by the Automatic Track Finding (ATF) method. ATF blocks shall be allocated to three zones of a
track: ATF Zone 1, ATF Zone 2 and ATF Zone 3 as shown in tables 4 and 5.

Each ATF Zone shall comprise Spacer Blocks and ATF Blocks.

Spacer Blocks shall have a length of 1 400 Channel bits consisting of the same repeated Channel bit patterns specified for
Margin Blocks (See 14.2). Spacer Blocks shall be recorded with a positive azimuth on positive azimuth tracks, and with a
negative azimuth on negative azimuth tracks.

ATF Blocks shall be recorded with a positive azimuth. ATF Blocks shall have alength of 1 400 Channel bits consisting of the

repeated 20-Chg
a) 000001
b) 111121(¢

ATF Blocks arg
infigure 41. AT

INnnel bit patterns
11110000011111 usedforQ'=0or1
00001111100000 usedfor Q' =2o0r 3

designated as ATF-A, ATF-B and ATF-C for the purpose of illustrating the phasetelationships

Head Diregction

lamong tracks

F-B Blocks on track n, ATF-C blocks on track n-1 and ATF-A Blocks on track n=2-shall be recorded in phase.

7 e
racer{ ATFB ATFA é\;\g\E}\Q Margin

/ Fararae
Margin

Margin /

;"‘{;“f \\\\\\ RN )
ATFB ATFA # spacER > N Margin Tape Dir

99-0069-A

16 Layou
The layout of th

— the Referen|
— the System

Figure4l - Allocation of ATF and Spacer Blocks

t of thetape
b tape shall consist of a Device Areafollowed by up to 256 partitions. Each partition shall consist

Ce Area

Ared

bction

— theDataArn

— the EOD Area

— the Optional Device Area
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A

Pos. Pos. Vendor \ Vend R ded\ Recorded
. Syst System \System endor ecorde
Device \ Reference Tol. }]/frsgn ble Log Postamble, 1ol Group Group Data Data
Area Area Band Band Preamble Group Group
No.1 No.2 No. 1 No.2
DEVICE | REFERENCE SYSTEM DATA
dl el |- lad [
870 mm 264 72 180 24
+ 10 mm Frames Frames Frames Frames
PBOT FBOT
Partition No. 0 | JPartiionNo.1 | Partition No. 2
Last Optional
Recofded Argble E(/ilr)ea Device
Data |Group rames Area
LEOT
‘ 300 Frames
DATA | EOD _| OPTIONAL DEVICE |
12 300 600 mm+ 10 mm
Frames Frames
min. min.
LBQOT\for
Partition 1
Partition No. 2 Partition No. n
> «——>
PEOT
99-00664{A
Figure 42 - Layout of thetape
16.1 Dev|ceArea
Thisareashdl be thefirst area on the magnetic tape and shall extend from PBOT to LBOT. It shall not be used for writing data
for interchanpelts Iength measured parallel to the Tape Reference Edge, from PBOT to the first blt of the flirst block of the
first recorded rone, atest zone

and a guard zone.

Thefirst zone of the Device Areais a spin-up zone. It isthe part of the tape which is wrapped around the drum when the tape is
loaded into the drive.

The spin-up zone shall be followed by atest zone available for read/write purposes. The contents of these two zones are not
specified by this International Standard.

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

16.2 Reference Area

Thisareashall consist of the Frameswith AFN 1 to AFN 264, of which the first starts at LBOT and has AFN 1. The Reference
Areais used as the physical reference when updating the System Log. The content of these Frames is not specified by this
International Standard and shall be ignored in interchange.
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16.3 Position Tolerance Band No. 1

This band shall have a nominal length equivalent to 24 Frames, from AFN 265 to AFN 288. It is used to accommodate the
positioning 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 Framesis not specified by this International Standard and

shall beignored

in interchange.

164 System Area

This area shall consist of the System Preamble, System Log, System Postamble, Position Tolerance Band No. 2, and the
Vendor Group Preamble.

16.4.1

System Preamble

The System Preamble shall consist of 72 System Amble Frames with AFN 289 to AFN 360. Their content is not specified by

this I nternati ongt-Stardard-arnd sttt teTgnoredmimtercharge:
16.4.2 System Log
The System Log shall be recorded in the MIC, it may be recorded also on the tape, see 16.4.2.2.2 and clause 18.

If the System L
figure 43 recorg
Partition Inform
with Vendor D3

fa information.

Dg is recorded also on the tape, there shall be 180 instances with AFN 361 to AFN-540 of the Frame shown in
led on the tape. In each partition 48 bytes shall be allocated to the Partition InfQrmation of the|partition The
ation of each partition shall be recorded in the System Log of Partition 0. Figure 43 shows the System Log

6b 816

If the System Lpg is recorded in the MIC only, the content of these 180 Frames is not-specified by this Internatipnal Standard
and shall beignpred in Interchange. Clause 18 specifies how the System Log is recorded'in the MIC.
1to 48 Partition O Information 48 Bytes
49t0 96 Partition 1 Information 48 Bytes
12 288
Bytes
12 240 to 12}288 Partition 255 Information 48 Bytes
12 289 to 12|359 Volume Information 72 Bytes
12 360 and 12 361 System Log Vendor Data Type Number 2 Bytes
12 362 to 66|816 System Log Viendor Data 54 454 Bytes

Figure 43 - System Log with Vendor Datainformation

ins only one partition, the 12 240 bytes intended for the Partition 1 Information to Partition 255 Information

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

If the tape COHT
the last partitiol } ROs:

68
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16.4.2.1 Partition Information
The Partition Information shall comprise the fields specified in figure 44.

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
Settoat ZEROsS 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 al ZEROs 1 Byte
Last Valid Absolute Frame Number 3 Bytes
Flag Byte |Bit1 | Prevent Write LByte

Bit 2 | Prevent Read

Bit 3 | Prevent Write Retry

Bit 4 | Prevent Read Retry

Bit5 |Setto ZERO

Bit6 |SettoZERO

Bit 7 | Setto ZERO

Bit 8 | Partition is Opened
Maximum Absol ute'Frame Number 3 Bytes

Figure44 - Partition Information
Where the figld of a Partition Information containsnumerical values, these are recorded in binary notation in thegse fields.
16.4.2.1.1 Previous Groups Written
Thisfield shdll specify the number of Basic Groups physically written to the partition since the last update of the System Area.
16.4.2.1.2 Total GroupsWritten

Thisfield shdll specify the total number of Basic Groups physically written to the partition since the first time the partition was
written.

16.4.2.1.3 P1evious Graups Read
Thisfield shgll specify:the number of Basic Groups physically read from the partition since the last update of the System Area.

16.4.2.1.4 Teptal/Groups Read

Thisfield shaltspectfy The total number of Badc Groups physically Tead 1Tom the tape parttion Snce the 1T me 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 passis performed, in which case thisfield is re-set to the value 0.

16.4.2.1.6 Total 3rd ECC Count

This field shall specify the number of Basic Groups which have been physically read and data has not been recovered without
requiring the use of C3 correction since the first time the partition was written. The number accumulates over the life of the
tape unless aformat passis performed, in which case thisfield isre-set to the value 0.
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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, thisfield shall specify the number of write operations to the partition. Thisfield shall be set to all ZEROs if not used.

16.4.2.1.9 Previous Rewritten Frames
Thisfield shall specify the number of Frames of the partition that have been rewritten since the last update of the System area.
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.
16.4.2.1.10 Previous 3rd ECC Count

This field shall speci s C Sics

requiring the usg of C3 correctlon since the Iast update of the &/stem area.

16.4.2.1.11 L oad Count

This field shall ppecify the number of times the tape has been loaded since the first time the tape was written. Qne load shall
consist of threadiing the tape around the drum of the drive mechanism, positioning the tape ready for. use and latgr unthreading
the tape. The number accumulates over the life of the tape unless aformat passis performed, in which case thisfigld isre-set to
thevalue 0. Thig field shall be Reserved in the System Log of Partition O of a partitioned tape.
16.4.2.1.12 Lagt Valid Absolute Frame Number

Thisfield shall $pecify the AFN of the last Frame containing valid data. The first Frameof the Reference Area shidll have AFN
1.
16.4.2.1.13 Flap Byte
Bitl1  Preven Write

If set to ZERO, write operation for the partition is enabled
If set to ONE, wWrite operation for the partition isinhibited

Bit 2 Preveni Read

If set to ZERO, fead operation for the partition is enabled
If set to ONE, rgad operation for the partition is inhibited.

Bit3  Preven] Write Retry

If set to ZERO, write-retry operation for the\partition is enabled
If set to ONE, wWrite-retry operation for the partition is inhibited

Bit4  Prevent Read Retry

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

Bits 5 to 7 shall |be set to. ZERO.
Bit8  Partitignis Opened

shall be set to ZERQOwhen all nnnrnhnnc inthe nnrhhnn have been nnrfnrmnrl
Shall be set to ONE before aread and/or awrite operatlon within the partition

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

Reserved 5 Bytes Setto al ZERO
Length and Thickness |1 Byte Bit 1to Bit6 | Tape Length Number
Numbers

Bit 7 and Bit 8 | Tape Thickness Number

Flags 1 Byte Bitl |AIT NativeFlag
Bit2 [Load/Unload at PBOT
Bit 3 QJ/prm ] 0g Location
Bit4

Bit5 |[Presenceof MIC

Bit6 |SettoZERO

Bit7 |SettoZERO

Bit8 |SettoZERO

Last Partition Number | 1 Byte Last Partition Number of the-eartridge
Device AreaMap 32 Bytes | 256 bits of Device Area Allocation Map
Reserved 32 Bytes | Settoal ZEROs

Figure 45 - Volume Infor mation

16.4.2.2.1 Length and Thickness Numbers

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

Bit 8 and bit [/ when set to

00 Indicate Type A
01 Indicate Type B

Other settingg of these bits are prohibited by thislnternational Standard.
16.4.2.2.2 Fllags

Bit 1 If set ZERO, the number of partitions shall be 2
If set to ONE, the maximum number of partitionsis limited by the size of the MIC
Bit 2 If set to ZERO @nd-'there is an Optional Device Area, load/unload shall be done at the Optiongl Device Area.

If set to ONE, |ead/unload shall be done at the PBOT
Bit3and bit#  These bifSshall indicate the location of the System Log.

If set.t0 10, the System Log is recorded both on the tape and in the MIC
If-set'to 11, the System Log isrecorded in the MIC only

Bit5 shall be set to ONE to indicate the presence of MIC
Bit 6to bit 8 shall be set to all ZEROs
Other settings of these bits are prohibited by this International Standard.

16.4.2.2.3 Last Partition Number
Thisisthe last valid partition number on the tape.

16.4.2.2.4 Device AreaMap

Thisis abit allocation map of the Optional Device Area. There are 256 bits in the 32 bytes. A hit is assigned to each partition.
If thisbit is set to ONE then the partition contains an Optional Device Area.

16.4.2.3 System Log Vendor Data Type Number
This number shall be represented by two bytes.

When set to the value O, the System Log Vendor Data shall be all ZEROs.
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When set to the value 1, the System Log Vendor Data shall contain vendor-unique information.

Other values of this number are prohibited by this International Standard.

16.4.3

System Postamble

The System Postamble shall consist of 24 System Amble Frames AFN 541 to AFN 564. Their content is not specified by this
International Standard and shall be ignored in interchange.

Note - It is recommended that the continuum comprising the System Preamble, the System Log, the Vendor Data information and the System
Postambl e be written in a continuous motion when the System Log is updated.

16.4.4

Position Tolerance Band No. 2

This band shall have a nominal length equivalent to 24 Frames. The content of these Frames is not specified by this
International Standard and shall be ignored in interchange.
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Dn 2+ x 33408 + 0+ 0 x 66816
Dnx2+ix 33408+ 1+ 0 x 66816
Dnx2+i x 33408 + 0+ 1 x 66816
Dnx2+ix 33408 + 1+ 1 x 66816
Dnx 2+ i x 33408 + 0+ 2 x 66816
Dnx2+ix 33408 + 1+ 2 x 66816
Dnx2+ix 33408 + 0+ 3 x 66816

Dnx2+ix 33408+ 1+ 3x 66816

Dnx2+ix 33408 + 0+ 4 x 66816
Vg = Dnx2+ix 33408+ 1+ 4 x 66816
Dnx2+ix 33408 + 0+ 5 x 66816
Dnx2+ix 33408+ 1+ 5 x 66816
Dn 2+ x 33408 + 0+ 6 x 66816

Dnx2+ix33408+1+6x 66816

Pn><2+i><33408+0+19><66816

| Qn 2+ 43308 + 1+ 19 66816 |
n=0,1,?2, .., 33407

i=0,1

D,, = User data byte number

P, = Parity byte number

Q,, = Parity byte number

16.5.4 Multiple Recor ded-[hstances

Each Basic Group, other than(Basic Group No. 0, may be recorded in a sequence of contiguous instances The maximum
number of syich instances shall be 8. Within a sequence of Recorded Data Groups which are derived from| the same Basic
Group the vgdues of LogicalFrame ID, Position and AFN will be different. There will also be differences in the values of the
Parity bytes gomputed(from these. There may also be differences in the number of Repeated Frames per Recolfded Data Group
in such a seglience.

: - N —T——. e arongTheTabe. The repeated
Frame may be ertten after zero, one, two, three four five, six or seven other Frames have been ertten Each such sequence
(i.e. the origina or repeated Frame and the zero, one, two, three, four, five, six or seven following Frames) can be repeated
multiple times, e.g. to allow 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 O (for an Amble Frame) or one (for the
first Frame of the next Recorded Data Group). Amble Frames are alowed 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 46) 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, al data between the current recording point and PEOT islogically inaccessible.
The rules for appending and overwriting are identical. For simplicity, the following description refers only to appending.

Data may 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. No track shall
be partially overwritten to the point of being unreadable nor shall any gaps be left between tracks

1 Frame m Amble Frames
mz21
A B C

AFN —» n n+2 n+3+m
96-0152-B
Figure 46 - Appending rules

The Frames up fto, and including, Frame A on figure 46 cortain information which is to be retained. The append starts with
Amble Frames gt Frame B and the information at Frame\€:

16.5.6.1 Seamlgss appending rules

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

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

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

Rule 4. The podition’of the first track of Frame B (AFN n+2), as measured along the length of the tape at the ppint shown in
figure 47, 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
N \\ N ~. N .
4,460 mm £ 0,021 mm m

Tape Reference Edge X

96-0153-A

Figure 47 - Tolerance on seamless appending

16.5.6.2 Nor-seamless appending rules

Rule 1. The glistance between Frame A and Frame B shall be sufficient for a minimum of 1 and a maximum of 11 Frames. No
unrecorded space shall be permitted between Frame A and Frame B. One or more Frames between Frame A and Frame B may
be ill-defined, e.g., asaresult of partial overwriting at an append point.

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

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

Rule 3. Amble Frames between Frame Avand Frame B shall have a value of Group Number which is equal to that of Frame A.
Other Frames between Frame A and frame B shall have a value of Group Number which is greater than that of| Frame A.

Rule 4. Therg shall be a minimum_of 29 Frames between Frames B and C, i.e. if Frame B has AFN n', where p+2 < n' < n+12,
then Frame ¢ shall have AFN 'n+30 minimum. No unrecorded space, physical discontinuity or seam or AFN|discontinuity or
repetition shall be allowed hetween Frames B and C.

16.6 EOD Area
The Data Arga shall be followed by an EOD Area.

In the last pdrtitien, it shall consist of a minimum of 300 Amble Frames, and shall start after the last Amble Frame in the
sequence of Amble Frames which TolTows the Tast Recorded Data Group. The first Frame of the EOD Area shall be recorded at
least 5 000 mm before PEOT.

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

In al partitions, if the length of tape between the last Amble Frame and LEOT is greater than, or equa to, 300 Frames, the
EOD Areashall consist of at least 300 Frames. If the length of tape between the last Amble Frame and LEOT is less than 300
Frames, the length of the EOD Area shall be equal 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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