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Information technology - 3,81 mm wide magnetic tape cartridge for information

interchange - Helical scan recording - DATA/DAT format

Section 1 General

1 Scope
This Intern

cartridge to
the format 4

2 Conformance
2.1 Magnetfic tape cartridge

A tape carty
specified he

idge shall be in conformance with this International Standard if it'meets all mandatory
Fein. The tape requirements shall be satisfied throughout the €xtént of the tape.

2.2 Generafing system

A system generating a magnetic tape cartridge for interchange shall be entitled to claim conforn
Internationgl Standard if all recordings on the tape meet:the mandatory requirements of this
Standard.

2.3 Receivipg system

A system 1y

Internation:
Standard.

ceiving a magnetic tape cartridge fopsinterchange shall be entitled to claim conforma
I Standard if it is able to handle -any recording made on the tape according to this

3 Normative References
The following standards containyprovisions which, through reference in this text, constitute prov
Internationg! Standard. At the~tiine of publication, the editions indicated were valid. All standards
revision, arld parties to agreements based on this International Standard are encouraged to i
possibility df applying the'most recent editions of the standards listed below. Members of IEC and

registers of currently valid International Standards.

ISO/R 527:1966, Plastics - Determination of tensile properties

ISO/IEC 64|b: 1991, Information technology - 1SO 7-bit coded character set for information interchangg.

Jtional Standard specifies the physical and magnetic characteristics of a 3,81 mm wide "
enable interchangeability of such cartridges. It also specifies the quality of the recorded
nd recording method, thereby allowing data interchange by means of such magnetic tape

pagnetic tape
signals, and
cartridges.

requirements

hance to this
International

nce with this
International

isions of this
ire subject to
vestigate the
ISO maintain

1SO 1302:1978, Technical Drawings - Method of indicating surface texture on drawings

1EC 950:1990, Safety of Information Technology Equipment, including Electrical Business Equipment

4 Definitions

For the purpose of this International Standard, the following definitions apply.

4.1 Absolute Frame Number (AFN): A sequence number allocated to, and recorded in, each frame.
4.2 AC erase: A process of erasure utilizing alternating fields of decaying level.

4.3 Area ID: An identifier for each area of the tape specifying the types of frame written therein.

4.4 Automatic Track Finding (ATF): A method by which tracking is achieved.
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4.5 Average Signal Amplitude: The average peak-to-peak value of the output signal from the read head at the
fundamental frequency of the specified physical recording density, over a minimum of 7,8 mm of track, exclusive
of missing pulses.

4.6 azimuth: The angular deviation, in degrees, minutes and seconds of arc, made by the mean flux transition
line with the line normal to the centreline of the recorded track.

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

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

4.9 cartridge: A Tase CONTAIMIME TMAENETT tape Stored o tWiTT Tubs:

4.10 Channel bit: A bit after 8-to-10 transformation.

4.11 Data Format ID: An identifier specifying which data format is being used on the tape.
4.12 End of Dpta (EOD): The point where the host stopped writing data on the tape.

4.13 End of Igformation (EOI): A group which indicates the end of partition area in-a tape.
4.14 End of Partition (EOP): A group which indicates the end of data area in a partition.

4.15 Error Cdrrecting Code (ECC): A mathematical algorithm yielding chéek bytes used for the det¢ction and
correction of efrors.

4.16 flux tragsition position: That point which exhibits maximum-ffee-space flux density normal t¢ the tape
surface.

4.17 flux transition spacing: The distance along a track between successive flux transitions.

4.18 frame: A pair of adjacent tracks with azimuth of .epposite polarity, in which the track with the positive
azimuth precedes that with the negative azimuth.

4.19 group: Alnumber of frames constituting a recorded unit.

4.20 Logical Beginning of Tape (LBOT): The*peint along the length of the tape where the recording ¢f data for
interchange commences.

4.21 Logical End of Tape (LEOT): A 'point along the length of the tape which indicates the approdch, in the
direction of tape motion, of the partition boundary or physical end of tape.

4.22 magnetiq tape: A tape which/will accept and retain magnetic signals intended for input, output, ahd storage
purposes on cdmputers and associated equipment.

4.23 Master reference:; The area which contains partition information in the tape.

4.24 Master S$tandard” Amplitude Calibration Tape: A pre-recorded tape on which the standard signal
amplitudes haye been recorded in the tracks of positive azimuth, 23,0 ym wide, at nominal track pitch, pn an AC-
erased tape.

Note | - The tape includes recordings made at 83,4 fipmm, 333,60 ftpmm, 50,4 fipmm, 1 001 ftpmm and 1 501 ftpmm.
Note 2 - The Master Standard Amplitude Calibration Tape has been established by the Sony Corporation.

4.25 Master Standard Reference Tape: A tape selected as the standard for Reference Recording Field, Signal
Amplitude, Resolution Overwrite and Signal-to-Noise Ratio.

Note 3 - The Master Standard Reference Tape has been established by the Sony Corporation.

4.26 optimum recording field: In the plot of Average Signal Amplitude against the recording field at the
physical recording density of 3 002 ftpmm, the field that causes the maximum Average Signal Amplitude.

4.27 partition: Partition of a tape in which user data is recorded.
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tion reference: The area which contains group information in the partition.

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

4.30 Physical End of Tape (PEOQT): The point where the trailer tape is joined to the magnetic tape.

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

4.32 pre-recording condition (maximum recorded levels): The recording levels above which a tape intended for

interchang

4.33 reco

4.34 Referjence Recording Field: The optimum recording field of the Master Standard Referenge T|

4.35 Seco
Amplitude

Standard A

Note 4 - Thj

Department.

year 2001. It

4.36 Secondary Standard Reference Tape: A tape the performance (of which is known and stated|

that of the

Note 5§ - A
Component
intended tha

4.37 sepa

4.38 Standard Reference Amplitude: The Averdge Signal Amplitude from the tracks of positive :

Master Sta

4.39 tape

in root mej

4.40 Tape

e shall not previously have been recorded.

: Related data treated as a unit of information.

Calibration Tape; the outputs of which are known and stated in relation to that
mplitude Calibration Tape.

Component Marketing Group 4-10-18, Takanawa, Minato-ku, Tokyo 108, Japan, under Part Number TY

s intended that these be used for calibrating tertiary tapes for use in routine“calibration.

Master Standard Reference Tape.

Secondary Standard Reference Tape can be ordered from the Sony Corporation, Audio Device Busi
Marketing Group 4-10-18. Takanawa, Minato-hu, Tokyo (08, Japan, under Part Number RSD 1079 until t

these be used for calibrating tertiary tapes for use in foutine calibration.

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

rdard Amplitude Calibration Tapg)jat a specified physical recording density.

noise amplitude: The tape.noise amplitude is the subtractive value of amplifier noise fr
n square (rms).

PEOT of the tape to the obseryer’s right.

4.41 track

5 Envir

nment.and safety

dary Standard Amplitude Calibration Tape: A tape pre-recorded as definedyfor the M

Secondary Standard Amplitude Calibration Tape can be ordered from the Sony Corporation, Audio

Reference Edge: The bottom edge of the tape when viewing the recording side of the

ape.
hster Standard

bf the Master

Device Business
7000 G until the

in relation to
hess Department,
e year 2001. It is
zimuth of the
om total noise

tape with the

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

Unless otherwise ‘stated, the conditions specified below refer to ambient conditions in the air immediately
surrounding\thé cartridge.

5.1 Testing environment

Unless otherwise stated, tests and measurements made on the tape cartridge to check the requirements of this
International Standard shall be carried out under the following conditions:

temperature

relative hu

conditioning period before testing

23°C 2 2°C
: 40 % to 60 %
24 h

midity

5.2 Operating environment

Cartridges

used for data interchange shall be capable of operating under the following conditions:
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temperature 5°Ct 45 °C
relative humidity : 20 % to 80 %
wet bulb temperature : 26 °C max.

There shall be no deposit of moisture on or in the cartridge.

Conditioning be

fore operating:

If a cartridge has been exposed during storage and/or transportation to a condition outside the above values,

before use the ¢

1rtridg9 shall be conditioned in the inrming environment for a time at least Pnlnal 1o the period

during which it

nas been out of the operating environment, up to a maximum of 24 h.

Note 6 - Rapid varigtions of temperature should be avoided.

5.3 Storage envjronment

For long term o

- archived storage of cartridges the following conditions shall be observed:

temperature 5°Cto 32 °C
relative humidity 1 20% to 60 %
maximum wet blilb temperature 1 26 °C max.

The stray magnptic field at any point on the tape shall not exceed 4,000 A/m. There shall be no d

moisture on or i

the cartridge.

5.4 Transportation

Recommended Ijmits for the environment to which a cartridge may be subjected during transportation

precautions to b

5.5 Safety

e taken to minimize the possibility of damage, are provided in annex J.

The cartridge anld its components shall satisfy the(fequirements of IEC 950.

5.6 Flammability

The cartridge a

continue to burn in a still carbon diexide atmosphere.

Section 2 :

6 Dimension
6.1 General

The case of the

[Requirements-for the case

hl and mechanical characteristics of the case

cartridge shall comprise

eposit of

and the

nd its components shall be made from material which, if ignited from a match flamg, do not

- an upper half- a lower half,

- aslid
- alid

er moveably mounted on the lower half,
pivotally mounted on the upper half.

In the drawings, using third angle projection, an embodiment of the cartridge is shown as an example.

Figure 1 is a perspective view of the cartridge seen from the top.

Figure 2 is a pe
Figure 3 is a pa

rspective view of the cartridge seen from the bottom.
rtial view of the rear side.

Figure 4 is a schematic view showing the Reference Planes X, Y, and Z.

Figure 5 shows
Figure 6 shows
Figure 7 shows

the front side.
the top side with the lid in closed position.
the left side.
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Figure 8 shows the top side with the lid in open position.
Figure 9 shows the left side with the lid in open position.

Figure 10 shows the bottom side with the lid and the slide in closed position.
Figure 11 shows the bottom side with the lid and the slider in open position.
Figure 12 is a view from the top of the inside of the lower half with the upper half removed.
Figure 13 is a view of the bottom half with the lid and the slider in open position.
Figure 14 is a view of the left side with the lid and the slider in open position.
Figure 15 is a top view of a hub.
Figure 16 is a side view of a hub with partial cross section.
Figure 17 is|a partial cross-section through a hub and both halves of the case showing the interface,w
spindle.
Figure 18 shows at a larger scale the lid in the open position.
Figure 19, 2D show at a larger scale the functional relationship between the lid and the loeking mech
hubs.
Figure 21, 2P show the label areas on the top and the rear side.
The dimensipns are referred to three orthogonal Reference Planes X, Y, and Z (figure 4).
6.2 Overallldimensions (figures 6 and 7)
The overall imensions of the case with the lid in the closed position shall'be
Ly ¥ 73,0 mm x 0,3 mm
L> £ 54,0mm * 0,3 mm
Ly F 10,5mm + 0.2 mm
The edges f¢rmed by the rear side and left and right sides shall be rounded off with a radius
Ry F 1.5 mm max.
The two edges of the lid shall be rounded off with a radius
R> F 0,5 mm max.
6.3 Loading grip (figure 6)
The top sid¢ shall have a loading\grip for loading and positioning the cartridge into the drive. The
dimensions pf the loading grip.shall be
Ly F 255 mm«t 0,3 mm
ls F 10 mmymin.
Ly F S50mm £ 0.2 mm
L7 EX20 mm min

The depth of the loading grip below surface of the top side shall be

+ 0,2
0.5 mm
-0,0

6.4 Holding areas (figure 6)

ith the drive

anism of the

position and

The two areas shown shaded in figure 6 shall be the areas along which the cartridge shall be held down when
inserted in the drive. Their positions and dimensions shall be

Ly
Ly

+

= 6,0 mm 0,1 mm

5,00 mm = 0,1 mm
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6.5 Notches of the lid (figures 5 and 8)
The lid shall have two pairs of notches.

The first pair of notches, the slider lock release notches, allows elements of the drive to release the locking
mechanism of the slider. The positions and dimensions of these notches shall be

Ly = 0,4 mm max.
Ly = 3,0 mm min
L = 12mm * 0,1 mm

L3 = 49,8 mm * 0,2 mm

The second p3air of notches, the slider movement notches, allows elernents of the drive to move the §lider from
closed to open| position (see also 6.8.1). The positions and dimensions of these notches shallrbe

Ly = 3,0 mm min.

Ly 0,9 mm min.

Ls 7.5 mm % 0,1 mm
Ly = 36,00 mm % 0,15 mm
6.6 Lid dimensions (figures 6 to 8)

The lid is shoyn in closed position in figure 6 and 7. Its dimensions'shall be

Ly 5 12mm % 0,1 mm
Lig o 6.8 mm + 0,4 mm
Ly d .l mmz 01 mm
Loy § 20 mm % 0,1 mm
Ly | 64mm = 0,2 mm
L>» = 1.,5mm % 0,1 mm
Ry = 68 mm + 0,4 mm

The lid shall Have a chamfer of-45° with a length of
L>y H 1,5mm +.0M'mm

There shall bg a dimenSipnal relationship between the height L4 shown in figure 7, which includes thg slider and
the upper half, and<the height L>s of the lid. When a vertical force of 1 N is exerted on the uppgr half the
following condlitions’shall be met

Lyy = 105 mm ¥ 0,2 mm
Lys < Loy

When no force is exerted
L>4 = 10,9 mm max.

In figure 8 the lid is shown in open position. The distance from the front edge of the lid to the rear side shall be

Ly, = 555 mm + 0,3 mm
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6.7 Optical detection of the beginning and end of tape (figure 9 and 12)

Means for the optical detection of the beginning and end of tape shall be provided. These shall consist of a pair
of windows on the left and right sides of the case (see also figure 18). The design of these windows allows this
detection for two different drive designs:

- either a light source and a detector are provided in the drive on each side of the cartr
case the light enters the case through the upper windows, falls on a prism (see section A-A) mounted
inside the case which reflects this light so that it goes through the tape and falls on the detector
through the lower window; the light transmittance of the prism shall be greater than 50 % of that of a

idge, in which

P . L n cpe g A
CICTUTICU PN Wt Ir moasurtu as DPCLlllcu T arimiCaA A,

pr, the light of a light source within the drive passes through the tape from inside-the
Falls through the lower windows on to the detectors placed on each side of the case.

The positipns and dimensions of these windows allow the cartridge to be used with drives imple
system, thdy shall be
L = 620 mm % 0,10 mm
Ly = 7,65 mm £ 0,10 mm
+ 0,20
L>y = 1,50 mm mm
- 0,00
Ly = 39mm £ 0,1 mm
Lyl = 1,8 mm + 0,1 mm
L3y = 7,0 mm + 0,2 mm
L3d = 2,5 mm min.
Dimension| L3> specifies the position of the.rear edge of the windows relative to Reference Plane
L33 shall bg measured relative to this rear, edge.

6.8 Bottom side (figures 10 and 11)

The bottorp side is shown in figure. 10 with the lid and the slider in closed position and in figure 1
the open position.

The dimen

L34 = 73,0mm * 0,3 mm

L3{ < Lsg

L3

SCh3g

sion L3y of the bettom half, L35 of the slider and L3 of the lid shall satisfy the following

cartridge and

menting either

Y. Dimension

1 with both in

conditions

6.8.1 Locking mechanism of the slider

The cartridge shall have a locking mechanism for the slider which locks it in the closed and open positions. The
design of this mechanism is not specified by this International Standard, except for the different forces acting on

the slider,

and for its detent.

The slider shall be spring-loaded by a spring holding it in closed position when it is unlocked. The force required

to operate

the slider shall not exceed 2 N.

The slider shall have two grooves with an opening at both ends. The detent of the locking mechanism shall
protrude through these openings so as to hold the slider in both open and closed positions. The detent shown in
cross section C-C is only an example of implementation.
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‘The grooves are parallel to Reference Plane Z and aligned with the slider lock release notches of the lid. The
positions and dimensions of the grooves and of the openings for the detent of the locking mechanism when the
slider is in the closed position shall be

Ly = 12mm % 0,1 mm
Lig = 498 mm * 0,2 mm
Ly = 10,0 mm £ 0,1 mm
+ 0,5
Ly = ZUmm mm
- 0,1
Lyr = B0 mm min.
Lgyp = |5 mm min.
Lyz = 0,8 mm * 0,1 mm
+ 0,5
Lsys = 0,8 mm mm
- 0,1
N = [45° min.
Lss = 0,65 mm * 0,05 mm
The position anfd dimensions of the openings for the detent when"the slider is held in the open posjtion are
determined by L3, L4, L43, and Lyg.

In the closed p

to Reference Plane Z and over a stroke of 0,65 mm shaltbe 0,5 N max.

In the open position of the slider the holding force shall be 0,3 N min.

6.8.2 Access hol¢s

ition of the slider, the maximum force to‘be exerted on the detent in a direction perp¢ndicular

The slider shall |have two circular access /holes (see section B-B) which, in the open position of the slider, allow
penetration of the drive spindles into the hubs. The diameters of these access holes shall be

di = 10,0 mm + 0,2 mm

d>» = 12,0 mm max.

6.8.3 Recognition, sub-datium-and write-inhibit holes

The bottom half

Ly = HBS52mm

+

shall rave a number of holes on an edge at its rear. This edge shall be defined by

0,2 mm

Il

Ly7

49,2 mm

+

0,2 mm

The centres of these holes lie on a line perpendicular to Reference Plane Y at a distance from Reference Plane X

of

Lay

6.8.3.1 Recognition holes

472 * 0,2 mm

There shall be four recognition holes numbered from 1 to 4 as shown in figure 10. Their position and dimensions

shall be
d_; =

L.w =

25 mm %= 0,1 mm

1.0 mm £ 0,1 mm
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Lsy = 56,0 mm * 0,3 mm
Ls; = 40mm = 0,1 mm
Ls; = 1,0mm + 0,1 mm
Lsz = 3,0 mm min.

All Recognition Holes shall have the cross-section shown in cross-section F-F in figure 11 for Recognition Hole
No. 1

One of the two cross-sections F-F shows a Recognition Hole closed by means of a plug, th hows it with
the plug punched out. These plugs shall withstand an applied force of 0,5 N max. without being punghed out.

This Internafional Standard prescribes the following states of these holes:
Recognition|Holes No. 1 to No. 3 shall be closed
Recognition|Hole No. 4 may be open or closed
Other combjnations of the recognition holes 1, 2, and 3 are reserved for future applications (see ann¢x B).
6.8.3.2 Write-inhibit hole
The positior] and dimensions of the Write-inhibit Hole shall be
dy = 25mm + 0,1 mm
Liy = 56,0 mm + 0,3 mm
When the Write-inhibit Hole is open, recording on the tape.is‘inhibited, when it is closed recording i enabled.

The Write-iphibit Hole shall have the cross-section showf’in cross-section F-F in figure 11 for Recqgnition Hole
No. 1. One jof the two cross-sections F-F shows the hole closed by means of a plug, the other shoys it with the
hole punched out. These plugs shall withstand an @pplied force of 0,5 N max without being punched [out.

The case mdy have a movable element allowing to open and close the Write-inhibit Hole. If present| this element
shall be such that the state of Write-inhibit_Hole is visible (see figure 3 as an example). Such an element shall be
neither broKen nor moved by a force smaHer than 0,5 N.

Regardless ¢f whether a plug or_a’movable element is used to select the open and closed states ¢f the Write-
inhibit Holp, the following ,dimeénsions from cross-section F-F shall define the closed and [open states,
respectively

13

L§> = 1,0 mms£"0,1 mm
L$z = 3,0lmm min.

6.8.3.3 Sub-flatum/holes

These holes follows:

The hole seen below the Write-inhibit Hole in figure 11 shall have an elongated form and the same
cross-section E-E as shown for the other hole.

Lsy = 455 mm * 0,2 mm
+ 0,1

Lss = 3,5 mm mm
-0,0
+ 0,05

Ls, = 2,50 mm mm
- 0,00
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The position and dimensions of the other Sub-datum Hole shall be

+ 0,05

ds = 2,50 mm mm
- 0,00

dy, = 1,0 mm min.

Ls7 = 55mm * 0,1 mm.

Lsg = 2,0 mm min.

Lso = 1,2 mm min.

The edge of both Sub-datum Holes shall have a chamfer of
0,2 mmm * 0,1 mm.

6.8.4 Datum hpoles

The lower half has two Datum Holes also used to position the cartridge within the drive. One of them has an

elongated form, the other is circular. Cross-section AD-D shown for the latter also’ applies to the former. Their
position and dimensions shall be

Lop|[= 51,0 mm + 0,1 mm
+ 0,05

Lo | = 2,80 mm mm
- 0,00
+ 0.1

Ly = 3,5 mm mm
- 0,0

Lozl = 3,0 mm min.
+ 0,05

d; F 2,80 mm mm
- 0,00

The upper edge of both Datum Holgs shall have a chamfer of 0,2 mm * 0,1 mm.

6.8.5 Access room for tape guides

When the carfridge is inserteéd «into the drive, tape guides in the drive are pulling out the tape toward the heads of

the drive. Thg shape and dimensions of the access room provided by the cartridge for these tape guides shall be
(see also 6.8.7|5):

Lesa 9 3 hmm max.
Los =S;6
Lo = 11,0 mm max.
+ 0,7

Leg7 = 7,0 mm mm
' -0,0
Leg = 6,7 mm min.

a = 45° + 1°
Loy = 47,9 mm min.

10
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+ 0,00
L7y = 3,30 mm mm
-0,15

6.8.6 Holes for accessing the hubs

The lower half has two holes through which the spindles of the drive can access the hubs when the slider is in the
open position. The positions and dimensions of these holes shall be

ds = 90mm % 0,1 mm
L7y = 2900 mm * 0,15 mm
L7 = 10,5mm + 0,1 mm

L.73 30,0 mm £ 0,1 mm

6.8.7 Interpal structure of the lower half (figure 12)

In figure 1P the different elements of the inside of the lower half are shown. Theré shall be a locki g mechanism
for the hops to prevent them from rotating when the lid is in the closed position. The design ¢f this locking
mechanismy is not specified by this International Standard, thus it is not'sHown in figure 12| Locking and
unlocking ¢f the hubs shall depend upond the position of the lid as specified/in 6.13.

6.8.7.1 Diameter of the wound tape

The diameter of the tape wound on a hub shall be
doy = 36,5 mm max.

6.8.7.2 Tape wind

The magnaqtic surface of the tape shall face outwards:

6.8.7.3 Tape motion
The forward direction of tape motion is fronmthe left side of the cartridge to its right side (see figures 1 and 2).
6.8.7.4 Guide posts

The tape shall pass around two guide posts in the cartridge, the axes of which are perpendiculall to Reference
Plane Z and passes through the‘centres of the Datum Holes. The position and dimensions of these guide posts
shall be

- their positionstare determined by that of the centres of the Datum Holes,
- their crossssection shall be circular with a radius

Ry ==30mm + 0,1 mm

over an angle’of 180° in clockwise sense starting at angle

P = 45°+71°

- their cross-section over the other half of 180° is not specified by this International Standard.
6.8.7.5 Position of the tape in the case (view A)

When the tape runs from one guide post to the other it shall remain between two planes parallel to Reference
Plane Z. The distance of these planes to Reference Plane Z shall be

L74 = 1,4 mm min.
L75 = 6,4 mm max.

The design centre for the position of the tape centreline is
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L34
The height of th

L7y

39 mm + 0,1 mm

e access room specified in 6.8.5 for the tape guides shall be

+ 0,6
8,0 mm
-0,0

6.8.7.6 Tape path zone

When the cartridge is mserted into the drive, lhe tape is pulled outside the case by tape gundes as mentioned

above. It is then
the tape must b

L7y

6.8.8 Light path

As specified in
passed through
light path is not

The position and dimension of the lower window are specified by Lyyand L3, (see figure 9). The dimens

Ly,

Ly>
ensure that no e
6.8.9 Support an

When the cartri
acting on the H
side, shown shad

Areasg
lower

Area

Lyg3

Lgg

able to move freely. This zone is defmed by

555mm + 0,1 mm
56,5 mm * 0,3 mm
8,0 mm * 0,2 mm

(figure 12)

the tape can pass and fall on a detector of the drive. In ordeéfto ensure that the corre

1,5 mm max.

5,0 mm min.

ements of the case obstruct the light path:
eas (figure 13)

ge is inserted into the drive and(held in position by forces perpendicular to Reference
plding Areas (see 6.4), it shalitbe supported by three Supporting Areas A’, B’ C’ on it
ed in figure 13. The position-and dimensions of these areas shall be as follows:

6.8.10 Datum arleas (figure 13)

obstructed by inner elements of the case, its configuration/n this zone shall be as follow:

in which

p.7 there is a lower window in the right and left sides of the(case through which light having

sponding

p.

ons

Plane Z
5 bottom

A’ and B’ are not specified by this International Standard because they depend on paits of the
half for which this-International Standard does not specify requirements.

IC’ shall be defined by

1,0 mm *.0;] mm

490 mm>* 0,3 mm

There shall be two annular Datum Surfaces A and B and one circular such surface C. All three Datum Areas
shall lie in Reference Plane Z. Their position and dimensions shall be

shall

dy

be d; (see 6.8.4 and figure 11), its outer diameter shall be

= 5,0 mm % 0,1 mm

Datum Area A shall be centred on the intersection of Reference Planes X, Y, and Z, its inner diameter

Datum Area B shall be centred on the intersection of Reference Planes X and Z at a distance L (see

6.8.4 and figure 11) from the centre of Datum Area A. Its inner dimensions shall be Lq| and Lg;, its

outer

diameter shall be d.

Datum Area C shall be centred on a point defined by
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+

L85 42,0 mm * 0,3 mm

Lgo 25,5 mm * 0,3 mm

Its diameter shall be dy.

6.8.11 Relationship between support and Datum Areas and Reference Plane Z (figure 14)
Support Area A’ shall be coplanar with Datum Area A within 0,1 mm.

Support Area B’ shall be coplanar with Datum Area B within 0,1 mm.

S t Ar o oball Hol s Raf oY) Z sttt 01 L—-oball i + it
uppor rga-C—srarroepargrertocerereRee T i Re - withtior i sSharrocat—a—datstanee

Lg7 |= 1,10 mm * 0,05 mm
from Reference Plane Z.
6.9 Hubs (fjgures 15, 16)

The dimensijons of the hub shall be

+ 0,08

dy |= 6,60 mm mm
- 0,00
+ 0,0

d;» |= 88 mm mm
- 0,1

di3 [= 15,00 mm + 0,05 mm
Bl= 60"+ 1°

V|= 45° + I°
+ 0,1
Lgg|= 2,5 mm mm
-0,0
+ 0,20
Lgo| = 2,60 mm mm
- 0,00

The two cyliindrical surfaces\with diameters d |1 and d,3 shall be co-axial within 0,05 mm.
The torque |necessary (o+otate the hub with a partially or fully wound tape shall be 0,000 2 Nem max.

6.10 Leadefr and trailer attachment

The materi
subjected to

ch that when

l.of the leader and trailer and their attachment to the hubs and to the tape shall be s

6.11 Interface between the hubs and the drive spindles (figure 17)

The interface between the hubs and the spindles shown in figure 17 in cross-section is specified in terms of the
following relationships:

1,2 mm max.
dis - diy =
1,0 mm min.

Lg; - L¢y = 1,3 mm max.

Note 7 - It is expected that the top of the drive spindle will not penetrate withi:» the hub beyond a distance L4 = 7,65 mm max above

Reference Plane Z.

13
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6.12 Opening of the lid (figure 18)

When the lid is opened its lower front edge moves along an arc of a circle with radius

Rs

9.6 mm % 0,2 mm

The centre of rotation is defined by L7 and L. The end position of the lid, i.e. when it is fully open, is defined

by

Ly

Lo3

109 mm *= 0,2 mm

03mm + 01 mm

Loy
The force F rg
Los =
measured par
6.13 Release

As mentioned
Standard, exce
angular positig

When the lid

remain locked
L‘)()
Lg7 =

The hubs shal

Loy
Lgg =
6.14 Label ar|

On top and re¢
of these areas

6,3mm * 0,2 mm
quired to open the lid shall not exceed 1.2 N. It shall be applied at a distance

50 mm * 0,1 mm

Tlel to Reference Plane Z from centre of rotation of radius Rs (see also annex C).

f the hub locking mechanism (figures 19, 20)

pt that it shall be connected to the lid so that the hubs areclocked or unlocked as a fund
n of the lid.

rotates from the closed to the open position (clockwise as seen in figures 19, 20) the
as long as the lid has not reached the position defined by

7,0 mm
7.5 mm £ 0,2 mm
be completely released as soon as thedid has reached the position defined by
10,3 mm
6,6 mm * 0,2 mm
pa (figures 21, 22)

ar cides of the caselthere shall be an area on which adhesive labels can be placed. The

Ishall be

28,9 mm._tmax.

5,2 mim)min.

48,4 'mm max.

in 6.8.7 the design of the locking mechanism for the hubs jis\not specified by this International

tion of the

hubs shall

dimensions

-2

e

8,8 mm max.

0,5 mm min.
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Figure 6 - Top side, lid closed
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Figure 7 - Left side, lid closed
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Figure 5 - Front side, lid closed
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Figure 9 - Left side, Lid open
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Figure 8 - Top side, lid open
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Figure 10 - Bottom side, lid closed
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Tape path zone

20
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Figure 12 - Inside view of the lower half
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Figure 13 - Bottom side, Lid and slider in open position
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Figure 15 - Top view of a hub
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Figure 17 - Interface with the drive spindle
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Lgs

Lgp

Loy

Figure 18 - Lid in completely open position
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Figurev9 - Extreme position of the lid for which the hubs are still locked
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Figure 20 - Minimum position of the lid for which the hubs are completely unlocked
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Figure 22 - Rear side, label area
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Section 3 : Requirements for the unrecorded tape

7 Mechanical, physical and dimensional characteristics of the tape
7.1 Materials
The recordable area of the tape shall consist of a base material (oriented polyethylene terephthalate or its

equivalent) coated on one side with a strong yet flexible layer of ferromagnetic material. The back surface may be
coated.

The leader pnd trailer tapes shall consist of a translucent length of the same or equivalent base_material without
the ferromalgnetic coating or the back coating.

7.2 Tape length

7.2.1 Length of magnetic tape

The length pf tape between PBOT and PEOT shall be 3,0 m minimum and 60,5 m_maximum.
7.2.2 Length of leader and trailer tapes

The length pf the leader and trailer tapes shall be 60 mm * 5 mm.

7.3 Tape wjidth

The width ¢f the magnetic tape and of the leader and trailer tapes.shall be

+ 0,00
3181 mm mm
- 0,02

The width hall be measured across the tape from édge to edge when the tape is under a tensipn of 0,18 N
maximum.

7.4 Disconfinuities

Between PBOT and PEOT there ,shall be no discontinuities such as those produced by tape splicing or
perforation.

7.5 Total thickness
The total thickness of the magnetic tape at any point shall be 13 ym % 1 pm.
7.6 Longitpdinal curvature

The radius jof theseurvature of the edge of the tape shall not be less than 33 m.

ooth surface.
his deviation

Procedure:| Allow a | m length of tape to unroll and assume its natural curvature on a flat s
Measure th I g ; Tatt 35
corresponds to the minimum radius of curvature of 33 m if measured over an arc of a circle.

7.7 Cupping
The departure across the width of tape from a flat surface shall not exceed 0,5 mm.

Procedure: Cut a 1,0 m + 0,1 m length of tape. Condition it for a minimum of 3 h in the test environment by
hanging it so that the coated surface is freely exposed to the test environment. From the centre of the
conditioned tape cut a test piece of length 25 mm approximately. Stand the test piece on its end in a cylinder
which is at least 25 mm high with an inside diameter of 4,1 mm % 0,2 mm. With the cylinder standing on an
optical comparator measure the cupping by aligning the edges of the test piece to the reticule and determine the
distance from the aligned edges to the corresponding surface of the test piece at its centre.

(%)
W
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7.8 Coating adhesion
The force required to peel any part of the coating from the tape base material shall not be less than 0,05 N.

Procedure: Take a test piece of the tape approximately 380 mm long and scribe a line through the recording
coating across the width of the tape 125 mm from one end. Using a double-sided pressure sensitive tape, attach
the full width of the test piece to a smooth metal plate, with the recording surface facing the plate. Fold the
sample over 180°, attach the metal plate and the free end of the test piece to the jaws of a tensometer and set the
speed of the jaw separation to 254 mm/min. Note the force at which any part of the coating first separates from
the base material. If this is less than 0,05 N, the test has failed. If the test piece peels away from the double-sided
pressure sensitive tape before the force exceeds 0,05 N, an alternative type of double-sided pressure sensitive tape
shall be used. |f the back surface of the tape is coated, repeat the above procedure for the back codting

| Recording surface Scribed ‘line
A\ pd

le—-125 MM ———— Pressure-sensitive
tape

Figure 23'\-Setup for measuring coating adhesion

7.9 Layer-to-I-yer adhesion

Procedure: Attach one end_of_a test piece of magnetic tape of length 1 m to the surface of a glgss tube of
external diamgter 36 mm.Wind the tape on to the tube at a tension of 1,1 N. Store the wound test|piece in a
temperature of 45 °C*53 °C and relative humidity of 80 % for 4 h. Store for a further 24 h in the testing
environment. Apply<a-0.1 N force to the free end of the test piece and allow it to unwind slowly.

There shall be[nésendency for the test piece to stick or for the coating to peel.

7.10 Tensile strength

Measurements shall be made in accordance with ISO/R 527. The length of the test sample shall be 200 mm. The
rate of elongation for all tensile tests shall be 100 mm/m - ISO/R 527, Rate D.

7.10.1 Breaking strength

Load the test piece until the breaking point is reached. The force required to reach that point is defined as the
breaking strength of the tape.

The breaking strength shall be equal to, or greater than, 9 N.
7.10.2 Yield strength

The yield strength is the force necessary to produce 3 % elongation of the tape.
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The yield strength shall be greater than 1,4 N.

7.11 Residual elongation

Measure the original length of a test piece of approximately 1 m with an applied tension force of 0,05 N.

Apply an additional force 1,5 N for 3 min.

Remove the additional force and measure the length after a further 3 min.

The residual elongation, expressed as a percentage of the original length shall be less than 0,03 %.

7.12 Electricalresistance-of coated-surfaces

The electr

The electr

ial resistance of any square area of the recording surface shall be within the range of.

10 © 10 5 x 108 Q for non-back coated tape
103 Q10 5 x 102 Q for back-coated tape

ical resistance of the backcoating shall be less than

9108 Q

Procedure

Condition

plated, ser]

a test piece of tape in the test environment for 24 h. Position the test piece over two|24-carat gold-
hicircular electrodes having a radius r = 10 mm andla finish of at least N4, so that| the recording

surface is in contact with each electrode (see figure 24). The eléctrodes shall be placed parallel to the ground and

parallel to

each other at a distance ¢ = 3,81 mm between their centres. Apply a force F of 0,25 N

to each end of

the test piece. Apply a d.c. voltage of 100 V £ 10 V Geross the electrodes and measure the repulting current
flow. Froin this value, determine the electrical resistance.

Repeat for

a total of five positions along the test piece and average the five resistance readings.

For back-doated tape, repeat the procedure withhthe backcoating in contact with the electrodes.

DY

l

Figure 24 - Setup for measuring the e'ectrical resistance
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When mounting the test piece ensure that no conducting paths exist between the electrodes except that through
the coating under test.

Note 8 - Particular attention should be given to heeping surfaces clean.
7.13 Light transmittance of tape
The light transmittance of the magnetic tape shall be less than, or equal to, 5 %.

The light transmittance of leader and trailer tapes shall be equal to, or greater than, 60 %.

The method for|measuring light transmittance is given in annex D.

8 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 the same relative pass|for both

a tape calibrated to the Master Standard Reference Tape and the tape under test (read-while-writg or first
forward-read-pafps) on the same equipment.

The following donditions shall apply to the testing of all magnetic recording-characteristics, uniess ¢therwise
stated.

Tape conpdition : AC erased
+ 0,05
Diametef of the scanner : 30,00 mm mm
- 0,00
Rotationfl speed of scanner 22000 rpm * 0,2rpm
Tape spged 0 8,15 mm/s\% 0,04 mm/s
Tape terJsion 10,10 N(x 0,01 N, measured at the input to the scanner
Test tragks . positive azimuth
Write gdp length 0,25 pm £ 0,03 pm
Physical|recording densities : 83,4 ftpmm, 750,6 ftpmm, 500,4 ftpmm, 1 000 ftpmm, I 501 ftpmm,
3 002 ftpmm (specified in each test).
Recordipg current : Test Recording Current
Recordi]:g wavetorm : Square wave
Read trjch/width 220 pm £ 2 um
Write track width —equat 10, OT greater trar, tire Teadtrack widtit
Read output level : taken at the appropriate fundamental frequency only

8.1 Optimum recording field
The optimum recording field shall be between 80 % and 126 % of the Reference Recording Field.

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

8.2 Signal Amplitude

The Average Signal Amplitude at the physical recording density of 3 002 ftpmm shall be between 70 % and
160 % of that for the Master Standard Reference Tape.
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The average Signal Amplitude at the physical recording density of 83,4 ftpmm shall be between 70 % and 160 %
of that for the Master Standard Reference Tape.

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

8.3 Resolution

The ratio of the Average Signal Amplitude at the physical recording density of 3 002 ftpmm to that at the
physical recording density of 750,6 ftpmm shall be between 80 % and 140 % of the same ratio for the Master
Standard Reference Tape.

For the physlcal recording densities of 1 001 ftpmm and 83,4 ftpmm the ratio shall be between 70 ‘%l and 126 %

of the same 1

Traceability
supplied with

8.4 Overwrite

Overwrite is|
overwriting
recording.

Traceability
supplied with

8.4.1 Physic4
8.4.1.1 Proce
AC-erase the
Record at thq

Overwrite at
residual 750,

Repeat for th
8.4.1.2 Requ

The ratio

shall be less

atio for the Master Standard Reference Tape.

fo the resolutions for the Master Standard Reference Tape is provided by the calibry
each Secondary Standard Reference Tape.

the ratio of the Average Signal Amplitude of the residual 0f“a low density rec
vith a recording at a higher density to the Average Signal Amplitude of the original

0 the overwrite ratios for the Master Standard Reference TFape is provided by the calibr
each Secondary Standard Reference Tape.

1 Recording Densities of 750,6 and 3 002 ftpmm
dure
tape.

et physical recording density of 750,6 ftpmm and measure the Average Signal Amplitude.

b ftpmm signal.
e Master Standard Referente Tape.

rements

Residual Average Signal Amplitude at 750,6 ftpmm after overwriting

Average Signal Amplitude of the original recording at 750,6 ftpmm

han 140 % of the same ratio for the Master Standard Reference Tape.

tion factors

prding after
low density

htion factors

the physical recording density *0f23 002 ftpmm and measure the Average Signal Amplitude of the

8.4.2 Physical recording densities of 83,4 ftpmm énd 1 001 ftpmm
8.4.2.1 Procedure

Repeat 8.4.1.

1 for these densities.

8.4.2.2 Requirements

The ratio shall be less than 126 % of the same ratio for the Master Standard Reference Tape.

Traceability to the overwrite ratios for the Master Standard Reference Tape is provided by the calibration factors
supplied with each Secondary Standard Reference Tape.

29
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~ 8.5 Ease of erasure

When a tape has been recorded at 750,6 ftpmm with the Test Recording Current and then passed through a
longitudinal steady erasing field of 198 900 A/m, any remaining signal shall not exceed 3 % of the Standard
Reference Amplitude for that density. The erasing field shall be reasonably uniform, for example, the field in the
middle of a solenoid. This measurement shall be made with a band pass filter passing the first three harmonics.

8.6 Tape quality
8.6.1 Missing pulses

A missing pulSe 15 a 1055 Of Tead Signal ampiitude. A MisSing pulse exists when the base-to-peak read signal is
50 %, or less, [of half the Average Signal Amplitude for the recording density of 1 501 ftpmm on the sdme tape.

8.6.2 Missing pulse zone

A missing pulpe zone commences with a missing pulse and ends when 5 consecutive flux-transitions afe detected
or when a length of 0,120 mm of track has been measured. Any further missing pulse gesults in a further missing
pulse zone.

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

The missing fulse zone rate shall be less than one in 7,2 x 10? flux transifions and applies to both positive and
negative azimgith tracks.

8.7 Signal-toq{noise ratio (S/N) characteristic

The signal-tonoise ratio is the average rms read signal amplitude divided by the average integrated rms noise
amplitude, angt expressed in decibels.

1

Average rms read signal amplitude
20 1g decibels
Average integrated rms noiseamplitude

S/N

Requirement

The S/N for the tape under test (S/Nype) shall be better than -3 dB relative to the S/N for the Mastgr Standard
Reference Tape (S/NpgrT) when measared according to the procedure defined in annex E.

Traceability tp the S/NpgrT is provided by the calibration factor supplied with each Secondary Standard
Reference Tape.

Section 4 Format

9 DATA/DAT format

9.1 General

Data to be recorded 1s sent from a host computer to the tape sysiem together with three types of separator marks
which indicate the logical separation(s) of the data. The user data, separator marks, and associated information
are formed into groups before being recorded on the tape. Each group is recorded on a group of tracks. The part
of each track in which the user data and partition information are recorded is called the Main Zone of the track.
Additional information about the contents of the group, the location of the track(s) and the contents of the
track(s) is recorded in two parts of each track called Sub Zones. The two Sub Zones together constitute the Sub
Data Area of the track.

In addition, the host computer may send Partition Reference information which contains information related to
the partition being written, including Protection, Number, Name, Flags, Start Frame Number, Number of
Frames, Number of Groups, Start Group Number, Start Second Group Number, and Comments. This
information is formed into a group and recorded on the tape in the Partition and Master Reference areas.

30
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In the following description all operations on the data received from the host computer, including the use of
error detection and correction codes, are described. Then the method of recording on the tape and the tape
layout itself will be described. However, because of the inherent characteristics of this format, where required,
advance references to the tape layout will also be made in the course of the description of the operations on the

data.

9.2 Basic Groups

The data to be recorded shall be grouped in Basic Groups of 135 808 bytes for the Group Field 0O (see 14.1) or
238 596 bytes for Group Format 1 (see 14.2). Each Basic Group shall be identified by a running number

allocated consecutively—starting—with-0—#

to 135 801

Data and
following

Note 9 - In this International Standard, there are three types of separator marks which can be received™Mrom the host, 4

as Separator]
computer,

mark", Sepa

9.2.1 Basig

Each Basi
data of 4
bytes widg

Separator marks received from the host computer shall be grouped in Basic Groups aq
Structure.

se terms such as "search mark", "file mark", and "set mark". It is recommended that Separator | be ¢

rator 2 be equated to "file mark", and Separator 3 be equated to "set mark".

/36 bytes. User data and system data shall be mappéd)into a rectangular area which is

h 2 + C +hb. | ol L 11 .
AT AT OTUU P HIC UGS ATt TUeIinTcu— 0y d TUnImg

or from 0 to 238 595.

5

I. Separator 2, and Separator 3. Some other standards, e.g. those which define an imerface between a tap|

Groups for Group Format 0

Group shall consist of user data and system data. User, data shall consist of 131 072 by

and 32 bytes high. Each byte is allocated to a byte position (or offset address, see annex

wumber from 0

cording to the

nd are referred to

drive and a host

quated to "search

tes and system

(4 096 + 148)

M) as follows:

Figure 25 - Data allocation for Group Format 0

User data and system data of each Basic Group shall be further divided into Sub-groups as follows:

23 Sub-groups containing each 5 760 bytes from the Basic Group;

1 Sub-group containing 3 328 bytes from the Basic Group and 2 432 bytes C3 Parity ge
tape system (see annex M);

3 Sub-groups containing each 5 760 bytes of 3 parity;
I Sub-group containing 5 752 bytes of C3 parity and 8 bytes set to all ZEROs.

00000 00032 00064 | [131040] 1131 072f131 104]  [135[776]A
00001 131 073
00002 131 074
00003 131 075

eSO EN P eSS eSTEDEOREBER! ceoeseesesse 32

System
r Data
Use Datg

00029 131 101
00030 131 102
00031 [131071] [i31 103 13518071y
& 4 096 > € 148 >

nerated by the

RY
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9.2.2 Basic Grouy

Drive Data Transfer Direction

System Data (4736B)
> -

4 096

Figure 26 - Sub-group allocation Group Format 0

ps for Group Format 1

Each Basic Grogyp shall consist of user data and system data which are variable in length. The maximun size of

the Basic Grouy
4 044 bytes wid¢

follows.

is 238 596 bytes. User datasand system data shall be mapped into a rectangular area
and 59 bytes high. Each_tyté is allocated to a byte position (or offset address, see annex M) as

which is

00000 | 0005900118 | [238537] A
00001
00002
00003
-...-----I---.-I-----I---.--.------I-----.--..---.-.--n 59
User Data + System Data
00056
%ﬁ} [238595] Y
< 4 044

Figure 27 - Data allocation for Group Format 1

>
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User data and system data of each Basic Group shall be further divided into Sub-groups of 5 760 bytes as follows.

41 Sub-groups containing 5 760 bytes from the Basic Group;

- 1 Sub-group containing 2 436 bytes from the Basic Group and 3 324 bytes of C3 parity generated by
the tape system (see annex M);

- 2 Sub-groups containing 5 760 bytes of C3 parity;

- 1 Sub-group containing 5 376 bytes of C3 parity and 384 bytes set to all ZERO:s.

Drive Data Transfer Direction >

‘User Data + System Data
(238592 bytes)

9.3 Sub-Groaups
9.3.1 G1 Sub-group

When a Basjc Group-has been completed, it shall be split into G1 Sub-groups as identified abov

numbered from 0 t0°\5-759.

Figure 28 > Sub-group allocation for Group Format 1

E. Bytes are

i3


https://iecnorm.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

ISO/MTEC 11321:1992 (E)

Byte No. — = = ) o 2 oo o ) = L= o
2432 8
5760 |....... 5760 3328 | ‘3 5760 |....... 5 760 5c7352 ZERC
bytes bytes byies | pytes C3 bytes C3 bytes bytes | bytes
G! Sub-
Group No, — 1st 23rd 24th 25th 27th 28th
- 135 808 bytes ﬂ.|< 25 472 bytes -
Figure 29 - G1 Sub-groups for Group Format 0
Byte No. — | = 3 o S o S5 & 5 o Sl e P Rv
3324 5376 384
5760 |....... 5760 2436 | C3 5760 5760 3 |zero
bytes bytes bytes [\bytes C3 bytes C3 bytes bytes | bytes
G1 Sub-
Group No. 1st 41st 42nd 43rd 44th 45th
}: 238 596 bytes >l 20 604 bytes ]
Figure 30 - G1 Sub-groups for Group Format 1
9.3.2 G2 Sub-group
This International Standard does not specify G2 Sub-groups.
9.3.3 G3 Sub-group
Each G1 Sub-group-of 5 760 bytes shall be re-arranged into a G3 Sub-group of 5 828 bytes.
In a G3 Sub-group the byies o ub-group sha ord. These

words are numbered consecutively from 0 to 1 439. They are followed by 16 4-byte words numbered 1 440 to

1 455, all bytes of which are set

to all ZEROs.

The bytes are further grouped in two-byte channels, called A and B. In each channel the bytes are allocated to a
lower or an upper byte as follows:

Dy is allocated to the upper byte of channel A for k
Dy is allocated to the lower byte of channel A for k
Dy is allocated to the upper byte of channel B for k

I

= 0 (mod 4)

1 (mod 4)

2 (mod 4)

Dy, is allocated to the lower byte of channel B for k = 3 (mod 4)
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Channel name A B
Byte name Upper Lower Upper Lower
Bit number 87654321 87654321 87654321 87654321
0 DO D1 D2 D3
1 D4 D5 D6 D7
2 D8 D9 D10 D11
1438 D5752 D5753 D5754 D5755
1439 D5756 D5757 D5758 D5758
1440
All Bytes Set to All ZEROs
1455

|

Ward number

Figure31 - G3 Sub-group

9.3.3.1 Byte[identification

Each byte offa G3 Sub-group is now identified by
— its chanpel (A or B);

— its byte Tlame (lower or upper);

— its word|number (from_0\to 1 455).

Thus, the following netation is introduced:

A;;  indicgtes the byte identified by the lower byte of channel A in the i-th word;

A

ju indicdtes the byte identified by the upper byte of channel A in the i-th word:

B;;  indicates the byte identified by the lower byte of channel B in the i-th word;

B;, indicates the byte identified by the upper byte of channel B in the i-th word.

9.3.4 G4 Sub-group

Each Sub-group G3 shall be transformed into a Sub-group G4 consisting of two twin arrays as follows.

A Sign, a Block Number and a Serial Number shall be allocated to each byte using the following formulae.
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)a+i

Sign : (-1

Block number: i (mod 52)+ 75 (i(mod 2)) + img-;-z-

Serial number: Z(u + int-’—) ~ - (mod 2) - 32 int —
52) 52 832

where
int = indicates the integer part of the quotient;
i =0to 1455;
a =0forthe A;, and A, bytes;
a =1 for the B;, and B, bytes;
u =0 for the A;, and B, bytes;
u = 1 for the A and B, bytes.

Processing a G3 Sub-group in this way yields twin arrays PLUS and MINUS in which each byte is identified by its Block
Number (from () to 127) and its Serial Number (from O to 31).

36
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Array PLUS

1 1 11
0 1 2 3 4 5 50 | 51 | 52 | 53 %176 | 77 126 | 127
1 11 /1
23
24
25
26
27
28
29
30
31
/1 /14

Array MINUS

/1 1 T /1
0 1 2 3 4 5 50 51 | 52 | 53 %176 | 77 126 | 137
1 11 11
23
24
25
26
27
28
29
30
31
/14 /1 /-

Figure 32 - Twin arrays of a G4 Sub-group before C1 and C2 computation

W N -0

w N -0

Applying the above formulae to the bytes of a G3 Sub-group leaves a number of positions unoccupied in both
arrays. These positions, shown shaded on figure 32, are

- Serial Numbers 24 to 31 in all odd numbered Blocks with Block Numbers 1 to 51 and 77 to 127,

- all Blocks with block Number from 52 to 75.
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The bytes to be allocated to these positions shall be obtained by computing ECC bytes obtained from two error
detection and correction codes C1 and C2 computed over the bytes already allocated into the two twin arrays.

The C2 bytes shall be computed for all Serial Numbers in each even-numbered Block with a Block Number from
52 to 74, and for Serial Numbers 0 to 23 in each odd-numbered Block with a Block Number from 53 to 75 from
the bytes with the same Serial Number in all the other Blocks.

The C1 bytes shall then be computed for Serial Numbers 24 to 31 in all odd-numbered Blocks from all the bytes
in the previous even-numbered Blocks and the bytes with a Serial Number from 0 to 23 in the odd-numbered
Block. In Blocks with a Block Number from 53 to 75, these C1 bytes shall be computed from the C2 bytes
previous compuytett:

These two con]lpulalions yield the bytes for the byte positions indicated by the shaded portions of-1he

arrays of figure| 32.

- Clsy
- C2y

hall be a GF (2%) Reed-Solomon Code (32, 28, 5)
hall be a GF (2%) Reed-Solomon Code (32, 26, 7)

Calculation in § GF (2%) is defined by

A primitive ele

The interleave

The generator

o =(0 0000

g(X) = X+ X+ X3+ x2+

ment a in GIF (2%) is defined as follows:

01 0)
o o o

Hepth of C1is two bytes, that of C2 is four blocks. The ECC bytes shall satisfy:
Hp x V= 0

HQXV():O

polynomials shall be

i=3 .
Gp (X)=H0 X-o

i=5 .
GQ(X)z n X-o
i=0

38
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1 1 1 1 ... 1 1 1]

o3l 030 o o2 2 o 1

082 o0 oS o6 o o? 1

~a93 a90 a87 a84 .... a6 a3 |
1111 11 1]

o o o?® o L a2 a 1

o2 o o’ o .. ot o? 1

o o o o L. a® ol 1

a124 a120 a116 auz ..... ag a4 )

o155 10 45 g0 ol oS 1

Doy 1 Drnn |

Do142 Dm+an

D144 Dmign

Dav1+6 Dini2n

Dok 148 Dmaen

Dak1+10 Dm+20n

Daw1+12 Dr+24n

Dok 1414 Dinio8.n

Dzk,l+16 Dm+32,n

Do 1418 Dm+36.n

Dac 1420 Drniaon

Dars22 Dr1aan

Doy 1424 Dinia8 n

Dok 1426 Q4520

Dax 1428 Qrsih
3 D2k,l+30 VA = Qm+60,n

Q

Dok Qmiean

Dow1i+2 Qaean

Doksi1+a Qi72n

Dok+11+6 D76

Dok+1+8 Drns80n

Dgis1.1+10 Drmsgan

Djiraz Drm+88.n

Dosi1+14 Drrrozn

Dasi+16 Drns96.n

Dok+11418 Drm+100.n

Da+i1s20 D040

where

Dow+11+22 Drm108.0

Pok11+24 Dmsnian P;j = C1 bytes
Pox+11+26 Dmien QI_J = C2 bytes
Pow+1.1+28 Dra120.n i = Block Number

' ’ j = Serial Number

LPok+11+30 LDpys104.0
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For C1 :

For C2 :

9.3.5 Main Data Block

if k
if m
if m

I, ..., 63

1

NS o

26, 27, ... to 37, then Dj; in Vp is read as Q;;
) ]

I
I

0or 2, then n
1 or 3, then n

0.1, .., 31
0,1,..23

Each 32-byte block of each array of a G4 Sub-group shall be transformed into a 35-byte Main Data Block by the
addition of a Header of three 8-bit bytes preceding the 32 bytes of the block

The Main ID by
9.3.5.1.1 W1 by

For all blocks o

For all blocks o

40

2 bytes :
1 byte :

9.3.5.1 Main ID

€

Main ID, W1 and W2
Main 1D Parity

tes W1 and W2 shall have the following contents.

b8 | b7 | b6 | b5 | b4 | b3«|“b2 | bl

jos M)

lock with even |Format ID 1D4 Frdme number
Tock Numbers

0 o

Tock with odd 0 0 0 0 0 0 0 0
Tock numbers

Bits 8

Bits 6

and 7:

and S:

[ the G4 Sub-group with an.¢dd Block Number the W1 byte shall be set to all ZEROs.

the G4 Sub-group with an’ even Block Number the W1 byte shall be set as follows:

Figure,33 - W1 byte

if the Block Number (mod 8) equals 0 then these bits, called Format ID, are ket to 01,
otherwise they are set to 00

ifSthe Block Number (mod 8) equals 4, then these bits, called 1D4, which id{ ntify the
Group Status, are set to

0 0 Good Group or Amble Group or Header Group

0 I Unused Spare Group

Bits 4

to 1:

1 0 Used Spare Group or Continuation Spare Group
1 1 Defective Group or Defective Spare Group

Shall specify in binary notation a Frame Number. This is a running number which
shall be incremented (mod 16) between consecutive frames. Repetitions and
discontinuities are allowed at an append point, see 15.6.
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The Main 1
9.3.5.3 Sum
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2 byte
b8 | b7 b6 b5 b4 b3 b2 bl
0 Block Number of the Blocks
of the G4 Sub-Group
nnnnnn 34 A’Y__hytao
Figure 34 W-2—byte
t 8 shall be set to ZERO to indicate that the block is a Main Data Blaock
ts 7to I: shall specify in binary notation the Block Number from 0 to 127 within the G4 Sub-
group and the Sign to which the Main Data Block belongs!
h 1D Parity

mary of the Structure of a Main Data Block

[> Parity byte shall be set to (W1 + W2), where + is the Exclusive OR operator.

b8 b7 bé b5 b4d“b3 b2 bl

W1
Header
W2
Main ID Parity
Block Byte with Serial Number O
from Byte with Serial Number 1
an Byte with Serial Number 2
array
of a ~ .
G4 N N
Sub-Group Byte with Serial Number 28
Byte with Serial Number 29
Byte with Serial Number 30
Byte with Serial Number 31

Figure 35 - Main data block
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9.4 Sub-Data area

The Sub-Data area shall contain information arranged in units called Pack Items.

Each Pack ltenm

Items

9.4.1 Pack Item

Pack

Items No. 1 and No. 2 contain information about the group, namely

« Group Number, Frame Number, Absolute Frame Number;

. N
Pack

ot Normal Group Flag, Area Code, Second Group Number and Initialization Count.

Item No. 3 contains information about the current Partition.

Pack]
Pack|
. S

. Number of Separators in the current Basic Group.

Bits
be sq

For
num

Byte
corrd

Item No. 4 contains information about Records within the current Partition.
Items No. 5 to No. 7 contain information about the three Separators, namely

art Separator Number for the current Basic Group;

consists of eight 8-bit bytes numbered from 1 to 8, b8 being the most significant bit. 1

h all Pack

to 1 shall

e highest

2) of the

B to 5 of byte No. 1 shall specify in binary notation the Pack Itém Number, and bits 4
t to ZERO.
all multiple-byte fields, the lowest numbered byte shall bé the most significant and th
bered byte shall be the least significant.
No. 8 is called parity. For each bit position the content shall be the sum (mod
sponding bits of the other seven bytes.
No. 1
b8 | b7 | b6 }.b5 | b4 | b3 | b2 | bl

1 0 0 0 1 0 0 0 0

2 Group Number

3 Group Number

4 Frame Number

5 Absolute Frame Number

° AbsoTute Frame Number

7 Absolute Frame Number

8 Parity

Figure 36 - Pack Item No. 1
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Bytes No. 2 and No. 3 shall specify the running Group Number of the group expressed in binary notation as twos

complement.

The first group of the Master Reference and of the Partition Reference shall have the Group Number 0.

Groups before the Master Reference shall have a negative Group Number. Groups before the Partition Reference
in the same Partition shall also have a negative Group Number.

9.4.1.2 Byte No. 4

Byte No. 4 Lhall specify the Frame Number of the frame in which this Pack Item is recorded.

This Framg

Number is relative to the first Data Frame of the group, which has the Frame Number 0, and

increases by 1 up to the last frame of the group or to the last frame associated with the group, if prgsent.

Frames of the group or associated with the group, if present, preceding the first data frame of tHe group shall

have negative Frame Numbers.

This Framel Number is expressed in binary notation in twos complement.

9.4.1.3 Bytgs No. 5 to No. 7

Bytes No. § to No. 7 shall specify the Absolute Frame Number relative)to the first frame of a tape, which has the
Absolute Frame Number of zero.

Absolute Ffame Numbers shall increase continuously in ascending order. They may become discorftinuous when
a frame or partition is overwritten.

9.4.2 Pack Item No. 2

b8 | b7 | b6~ b5 | b4 | b3 | b2 | bl
1 0 0 1 0 0 © 0 0
2 Not Normal Group Flag
3 Second Group Number
4 Second Group Number
5 Area Code
6 ntttatization—Count
7 0 0 0 0 0 0 o 0
8 Parity

9.4.2.1 Byte No. 2

Figure 37 - Pack Item No. 2

Byte No. 2 shall be the Not Normal Group Flag.
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- Bits b8 to b2 shall be set to ZERO.
- Bit bl shall be set to ZERO if the group is a Normal Group.
- Bit bl shall be set to ONE if the group is not a Normal Group (e.g. Spare Group, Amble Group, etc.).

9.4.2.2 Bytes No. 3 and No. 4

Bytes No. 3 and No. 4 shall specify a Second Group Number, which is the number of Normal Groups from the
beginning of a Partition.

The first Normal Group in a Partition shall have the Second Group Number 0.

In the Load/Unlpad—ATea, Lead-in Areca Preamble and Header, these bytes shall be set to all ZEROs.

9.4.2.3 Byte No| 5

Byte No. 5 shall specify the Area Code, which identifies the current area of the tape. Area“codes shall be as
shown in figure |38.

Tape Areas Group Type Area code

Lopd/Unload Area 00 000 000

Preamble, Group 01 000 000

Header 01 000 001
Lepd-in Area

Master Reference | 01 000 010

Postamble Group 01 000 100

Preamble Group 10 001 000
Partition .
Lead-in- Area Reference 10 001 010
Postamble Group 10 001 100
Partition Data Group or 10 010 010
Partition Data | Spare Groups
Area
Partition Amble 10 010 100
Group
EOP 10 011 000
Unused Area 10 100 000
EOI 11 000 000

Figure 38 - Area Codes

9.4.2.4 Byte No. 6
Byte No. 6 shall specify the number of times the tape has been initialized.

A tape is initialized when a new Load/Unload Area, Lead-in Area, Partition Area (usually a single empty
Partition), and an EOI have been written.

44


https://iecnorm.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

ISO/IEC 11321:1992 (E)

The initialization Count shall be set to 1 when the tape is first initialized and shall increased by 1 each time the
tape is re-initialized. This byte is used to distinguish current data from previous data which may occur after EOL

All groups and frames before EOI shall have the same Initialization Count. The Initialization Count of EOI shall
be set to "i-1", where "i" is the Initialization Count of groups before EOI. The Initialization Count of groups
after EOI shall be different from that of groups before EOL.

9.4.2.5 Byte No. 7
Byte No. 7 shall be set to all ZEROs.

9.4.3 Pack ItermNo—3

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
1 0 0 1 1 0 0 0 0
2 Partition Number
3 Partition Initialization Count
4 Partition Initialization<Count
5 Group Format.ID
6 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0
8 Parity

Figure 39 - Pack Item No. 3

9.4.3.1 Bytg No. 2
Byte No. 2 shall specify«a Partition Number from 0 to 255.
Partition Niymber O(shall be recorded in the Load/Unload Area and in the Lead-in Area.

Partition Numbers'1 to 254 shall be recorded for the subsequent Partitions.

Partition Number 255 shall be recorded for the EQI area

9.4.3.2 Bytes No. 3 and No. 4

Bytes No. 3 and No. 4 shall specify the number of times the Partition has been initialized. Initializing a partition
means to write a new Partition Lead-in, a Partition Data, if present, or an EOP.

The value shall be set to 1 the first time the Partition is initialized. This value shall increase by 1 for each further
initialization.

All groups in a Partition before EOP shall have the same Partition Initialization Count. The Partition
Initialization Count of EOP shall be set to "i-1", where "i" is the Partition Initialization Count of groups before
EOP. The Partition Initialization Count of groups after EOP shall be different from that of groups before EOP.
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9.4.3.3 Byte No. 5

Byte No. 5 shall specify the group format of the current Basic Group. This value shall be either 0 for Group
Format 0 or 1 for Group Format 1, respectively.

9.4.3.4 Bytes No. 6 and No. 7
Bytes No. 6 and No. 7 shall be set to all ZEROs.
9.4.4 Pack Item No. 4

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl

1 0 1 0 0 0 0 0 0
2 Start Record Number

3 Start Record Number

4 Start Record Number

5 Start Record Number

6 Number of Records in -a Group

7 Number of Records dn a Group

8 Parity

Figure 40 - Pack Item No. 4

9.4.4.1 Bytes Np. 2 to No. §
Bytes No. 2 to No. 5 shall specify the Record Number of the first record that starts in the current Basic Group.

Record Numbefs start with 0, thus the Record Number specified by bytes No. 2 to No. 5 is equal to the number
of records writfen from the beginning of the Partition.

9.4.4.2 Bytes Np. 6 and No. 7

Bytes No. 6 ancll No:-7 specify the number of user data records started in the current Basic Group.
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b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
1 0 1 0 1 0 0 0 0
2 Start Separator 1 Number
3 Start Separator 1 Number
4 Start Separator 1 Number
5 Start Separator 1 Number
6 Number of Separator ones in a Group
7 Number of Separator ones in a Group
8 Parity

Figure 41 - Pack Item'No. 5

9.4.5.1 Bytds No. 2 to No. 5§

Bytes No. 2

The Separa
equal to the

9.4.5.2 Bytds No. 6 and No. 7

Bytes No. 6

and No. 7 shall specify the/number of Separator ones written in the current Basic Group.

to No. 5 shall specify the Separator 1 Number of the first Separator ones in the current |Basic Group.

for 1 Numbers start with 0, thus the'Start Separator 1 Number specified by bytes No.[2 to No. 5 is
number of Separator ones written from the beginning of the partition.
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9.4.6 Pack Item

9.4.6.1 Bytes Ng
Bytes No. 2 to ]
The Separator

No. 6
b8 b7 b6 b5 b4 b3 b2 bl
1 0 1 1 0 0 0 0 0
2 Start Separator 2 Number
3 Start Separator 2 Kumber
4 Start Separator 2 Number
5 Start Separator 2 Number
6 Number of Separator twos in a Group
7 Number of Separator twos in a(Group
8 Parity
Figure 42 - Pack Item No. 6
.2toNo. 5

No. 5 shall specify the Separator 2 Number of the first Separator 2 in the Current Basic (

P Numbers start with 0, thus the Start Separator 2 Number specified by bytes No. 2 tg

equal to the nulnber of Separator twos written from the beginning of the Partition.

9.4.6.2 Bytes N
Bytes No. 6 and

6 and No. 7

No. 7 shall specify the-number of Separator twos written in the current Basic Group.

Group.

No. S is
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9.4.7 Pack

9.4.7.1 Byt

Bytes No. 2 to No. 5 shall specify the Separator 3 Number of the first Separator 3 in the Current Bz

The Separdtor 3 Numbers start with 0, thus the'Start Separator 3 Number specified by bytes No.

equal to th
9.4.7.2 Byt
Bytes No. ¢

9.4.8 Sub [
A Sub-Dat

ISO/MNEC 11321

:1992 (E)

Item No. 7
b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
1 0 1 1 1 0 0 0 0
2 Start Separator 3 Number
3 Start Separator 3 Number
4 Start Separator 3 Number
5 Start Separator 3 Number
6 Number of Separator threes in a Group
7 Number of Separator threes in a Group
8 Parity
Figure 43 - Pack Item No. 7
s No. 2 to No. §

e number of Separator twos written from the beginning of the Partition.

s No. 6 and No. 7

pata Block
h Block shall ‘consist of thirty five 8-bit bytes:

h 3-byte Header
thre€ Pack Items

sic Group.

2toNo.Sis

b and No. 7 shall specify the number of Separator threes written in the current Basic Group.

R-bytes which are either Pack Item No. 7 or Parity.

There shall be 16 such Sub Data Blocks per track numbered sequentially. The Block Number is a running
number allocated to each Sub Data Block within one track. In the Sub Zone 1 of a track these numbers run from
0 to 7, in the Sub Zone 2 they run from 8 to 15.

9.4.8.1 Header

The Header shall consist of

2 bytes: Sub ID SW1 and SW2;
1 byte : Sub ID Parity.
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9.4.8.1.1 SW1 Byte

9.4.8.1.2 SW2 Byte

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
Even Block Number | O 0 0 0 1 0 0 0
0dd Block Number 0 0 0 0 1 0 0 0
Figure 44 - SW1 Byte
Bits b8 to b5 and b3 to b1 shall be set to ZERO.
Bit 44 shall be set to ONE.
b8 | b7 | b6 | b5 | b4 | b3 b2 | bl
Even Block Number 1 1 1 1 Block Number
0dd Block Number 1 0 0 0 Block Number

Bit §8 shall be set to ONE to indicate that‘the block is a Sub Data Block.

Bits p7 to b5 shall be set to ONE for blocks with an even Block Number and to ZERO for b

an ogld Block Number.

Bits p4 to b1 shall specify the\Block Number of the current block. Sub Zone 1 shall contain {
with|Block Numbers 1 to 7.and Sub Zone 2 shall contain the blocks with Block Numbers 8 to

9.4.8.1.3 Sub II) Parity byte

The Sub ID Pa

9.4.8.2 Data Part of a Sub,Data Block

The bytes follo

50

Figure 45 - SW2 Byte

wing(the Header shall be as follows:

the flirst'24 bytes shall be three 8-byte Pack Items:

ity byte shall. be‘set to (SW1 + SW2), where + is the Exclusive OR operator.

ocks with

he blocks
15.

the last 8 bytes shall be either Pack Item No. 7 or Parity.
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9.4.8.3 Summary of the Structure of a Sub Data Block

Byte b8 b7 b6 b5 b4 b3 b2 bl
Pos.

1 SW1

SW2

3 Sub ID Parity

a

. Pack Items No. 1, No. 3, No. 5 or 1
. ~— N
27 Pack Items No. 2, No. 4, No. 6

28

. either Pack Item 7, or

. Parity

35

Figure 46 - Sub Data Block

9.4.8.4 Pack|Item location

The Pack Itgms shall be allocated group-wise to two areas of a track called Sub Zone 1 and Sub Zong 2 (see table
5).

Block Pack Item Number
Number '

Even 113|517
0dd 2| 4] 6| ClParity

Figure 47 - Pack Item location

For blocks with Block Numbers 0 to 7, the location is in Sub Zone 1.
For blocks with Block Numbers 8 to 15, the location is in Sub Zone 2.
9.5 Basic Group structure
The Basic Group consists of the following:

- User Data
- System Data

The structure of a Basic Group shall be as shown in figure 48.
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User Data

System Data

9.5.1 User Data

The User Data fis subdivided into records, which are the basicunits for transmitting data to, and recei
from the host system and can have a variable or a fixed length (see 9.5.3.1). This subdividing informatio

A

Start Address

Figure 48 - Basic Group Layout

l Record ID List Heuristic Recovery Data Group ID
128
variable length variable length___g, bytes g

)

Start Address

recorded as Sysfem Data. The record layout shall be as shown in figure 49.

The User Data ghall start at byte-No. 0 in the Basic Group. Records are placed continuously with the fir|
the next record| following immediately the last byte of the previous record. If a record does not end W

A

End Address

Record 0

Record 1

Record 2

Record N

Figure 49 - Record layout in User Data

current group, {t shall céntinue in the next group.

The length and|statis)of records are specified in the Record ID List (see 9.5.3) in the System Data. Ar

the User Data njot'specified in the Record ID List is unused.

ving data
h shall be

st byte of
ithin the

y byte in

9.5.2 System Data

The structure of System Data in the Basic Groups shall be as shown in figure 48. The System Data consists of, a
Record ID List, Heuristic Recovery Data and a Group ID.

9.5.2.1 Croup ID

The Group ID field shall be recorded in the last 128 bytes of System Data of the Basic Group. See table 1.

The first byte of the Group ID List is recorded in byte position 135679 of the Basic Group for Group Format 0,

and in byte position 238467 of the Basic Group for Group Format 1.
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Table 1 - Group ID

Byte size Description
Offset (byte)
0 1 Set to all ZEROs
1 3 Pointer to Record ID List
4 1 Set to all ZEROs
5 3 Pointer to Heuristic Recovery Data Area
8 1 Set to all ZEROs
9 3 Length of User Data (in bytes)
12 1 Record Length Code
13 1 Basic Group Status Byte
14 2 New Group Number
16 2 Set to all ZEROs
18 2 Last Continuation Mark
20 4 Set to all ZEROs
24 8 Set to all ZEROs
32 2 Group Number
34 6 Set to all ZEROs
40 1 Not Normal-Group Flag
41 2 Second Group Number
43 1 Area C€ode
44 1 Initialization Count
45 3 Set to all ZEROs
48 1 Partition Number
49 2 Partition Initialization Count
51 1 Group Format ID
52 4 Set to all ZEROs
56 4 Start Record Number
60 2 Number of Records
62 2 Set to all ZEROs
64 4 Start—Separator—1—Number
68 2 Number of Separator 1
70 2 Set to all ZEROs
72 4 Start Separator 2 Number
76 2 Number of Separator 2
78 2 Set to all ZEROs
80 4 Start Separator 3 Number
84 2 Number of Separator 3
86 42 Set to all ZEROs
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'9.5.2.1.1 Pointer to Record ID List

This pointer shall specify the relative displacement from the lowest byte position of the Group ID to the highest
byte position of the Record ID List which is defined as below.

Pointer to Record 1D List

where

ADR - ADG

ADR : Byte position of the first byte of the Record ID List

ADG : Byte position of the first byte of the Group ID

This value is a
the Group ID.

9.5.2.1.2 Point

This pointer
byte position

Pointer to Heu

where
ADH : Byte p
ADG : Byte p

ways negative (twos complement binary number), because the Record ID List is positio

br to Heuristic Recovery Data Area

all specify the relative displacement from the lowest byte position of the"Group ID to

s
(Tf the Heuristic Recovery Data Area which is defined as below.

ristic Recovery Data Area ADH - ADG

psition of the first byte of the Heuristic Recovery Data Area

psition of the first byte of the Group ID

This value is 3
positioned be

re the Group ID.

f
95.2.1.3 Leng]h of User Data

This field shall
9.5.2.1.4 Recon

This field shal
this field is set
the Record ID

specify the total length in bytes of all records in the Basic Group.
d Length Code

specify the default record length for fixed-length records. If no default record length
to 255. In this case, all records used in this group must be recorded as variable-length
List (see table 2).

Table 2 - Record length code

hed before

the lowest

lways negative (twos complement binary number), because the Heuristic Recovery Data Area is

is defined,
records in

Cade | Record length Code | Record length Code | Record length
0 256 bytes 5 8 192 bytes 10
These
1 512-bytes code
to values
2 1 024 bytes 7 32 768 bytes shall
not be
3 2 048 bytes 8 65 536 bytes 254 used
4 4 096 bytes 9 131 072 bytes 255 Not specified

9.5.2.1.5 Basic

Group Status Byte

Figure 50 specifies the Group Status Bytes. Other bit combinations are prohibited by this International Standard.
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b8 b7 b6 b5 b4 b3 b2 bl

0jofjojo}o GS
0 0 0 — Good Group
0 1 0 — Unused Spare Group
1 0 0 — Continuation Spare Group
1 0 1 — Used Spare Group
1 1 1 — Defective Group
—1—% Defective Spare Group

Figure 50 - Group Status Byte

9.5.2.1.6 N¢gw Group Number
The conten} of the New Group Number field depends on the Group Status. It shall be as shown in thble 3.

Table 3 - New Group Number

Group Status GS setting New Group Number

Ggod Group 000 Set to all ONEs

Unused Spare Group 010 Set to akl ONEs

Cgntinuation Spare 100 Contains an approximation of the number |of

Grtoup free'bytes within the group in units of
1024 bytes.

Used Spare Group 101 Contains the Second Group Number of the
original group which is being replaced.

Defective Group 110 Contains the Group Number of the Used Spare
Group in which the content of this group is
written.

Dafective Spare 111 Contains the Group Number of the Used Sﬂare

Grroup Group in which the content of the original

Defective Group is written.

9.5.2.1.7 Last Continuation Mark

When a set of records is updated, the user data may exceed the original space. In this case the residual user data
shall be written in a record or a set of records in a Continuation Spare Group. The start of this residual user data
shall be identified by a Continuation Mark. In each Continuation Spare Group a Continuation Mark Number
shall be allocated to each Continuation Mark as it is written in the group. This number starts with 1 and is
encreased by 1 for each subsequent Continuation Mark.

The field Last Continuation Mark of the Group ID List of a Continuation Spare Group shall specify the
Continuation Mark Number of the last Continuation Mark writien in this group.

For all groups other than Continuation Spare Groups, this field shall be set to all ZEROs. -
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'9.5.2.1.8 Group number

This number shall be that specified by bytes No. 2 and No. 3 of Pack Item No. 1 (see 9.4.1.1).
9.5.2.1.9 Not Normal Group Flag

This field shall be set as byte No. 2 of Pack Item No. 2 (see 9.4.2.1).

9.5.2.1.10 Second Group number

This number shall be that specified by bytes No. 2 and No. 3 of Pack Item No. 2 (see 9.4.2.2).
9.5.2.1.11 Area pode

This code shall pe that specified by byte No. 5 of Pack Item No. 2 (see 9.4.2.3).

9.5.2.1.12 Initiajization count

This number shall be that specified by byte No. 6 of pack Item No. 2 (see 9.4.2.4).

9.5.2.1.13 Partifion number

This number shall be that specified by byte No. 2 of Pack Item No. 3 (see 9.4.3.1):

9.5.2.1.14 Partition initialization count

This number shall be that specified by bytes No. 3 and No. 4 of Pack ItemNo. 3 (see 9.4.3.2).
9.5.2.1.15 Group Format ID

This field shall e set as byte No. 5 of Pack Item No. 3 (see 9.4.3.3).
9.5.2.1.16 Start Record number

This number shall be that specified by bytes No. 2 to No, 5-of Pack Item No. 4 (see 9.4.4.1).
9.5.2.1.17 Number of Records

This number shall be that specified by bytes Nox6-and No. 7 of Pack Item No. 4 (see 9.4.4.2).
9.5.2.1.18 Start Separator 1 Number

This number shall be that specified by bytes No. 2 to No. 5 of Pack Item No. 5 (see 9.4.5.1).
9.5.2.1.19 Separfitor 1 Count

This number shall be that specified by bytes No. 6 and No. 7 of Pack Item No. S (see 9.4.5.2).
9.5.2.1.20 Start Separator 2‘number

This number shall be_that specified by bytes No. 2 to No. 5 of Pack Item No. 6 (see 9.4.6.1).

9.5.2.1.21 Separrtor 2 count

This number shall be that specified by bytes No. 6 and No. 7 of Pack Item No. 6 (see 9.4.6.2).
9.5.2.1.22 Start Separator 3 Number

This number shall be that specified by bytes No. 2 to No. 5 of Pack Item No. 7 (see 9.4.7.1).
9.5.2.1.23 Separator 3 count

This number shall be that specified by bytes No. 6 and No. 7 of Pack Item No. 7 (see 9.4.7.2).
9.5.3 Record ID list

This list shall indicate the type of the corresponding records in the Basic Group and shall be recorded as shown
in table 4. The Record ID List is a table of at least 1 byte in length. One table entry is allocated to each record.
Therefore, the Record ID List is also of variable length. The Record ID for the first record of the Basic Group
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shall have the highest byte position, and the record ID for the last record of the Basic Group
lowest byte position.

Table 4 - Record ID list

Terminator

Record ID No. n

shall have the

Record ID No. 3

Record ID No. 2

Record ID No. 1

Record ID No. O

9.5.3.1 Recprd ID

The Record ID shall specify the record type. If the record is\a fixed-length record, the Record ID shall consist of
1 byte (without Data Count field). If the record is a variable-length record, the Record ID shall copsist of 2 to 5

bytes. Record 1Ds for Separator 1, Separator 2 and .Separator 3 shall consist of 1 byte (no Data

Count Field).

Record ID§ for Continuation Marks and Continuation Mark Pointers shall consist of 2 to 5 bytes. Figure 51

shows the format of the Record ID.

b8 b7 b6 b5 b4 b3 b2 bl

Data Count field (0 to 4 bytes

———

Control Byte field (1 byte)

Figure 51 - Record ID Format

9.5.3.2 Redord ID for Data Records

Y

9.5.3.2.1 Control Byte for Data Records

The contents of a Control Byte for data records shall be as shown in figure 52.
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b8 b7 b6 b5 b4 b3 b2 bl
0 (O IN [P |U |V L
e e e e o . Length of Data Count Field when b3 is set to ONE
e« « o« « 0 0O — 1bytelength
e« o« o« o« 0 1 — 2byteslength
e« o« « « 1 0 —— 3byteslength
e« ¢ « « 1 1 —— 4bytes length
e [e <« O T'he record length is fixed, thus the Record ID consists of only
byte and b1 and b2 shall be set to ZERO
S | Record length is variable
O I ¢ The record is used
e |e 1 The record is unused
. |0 The record starts in the current Basic Group
. |1 The record is continued from the previous Basic Group
0 The record ends in the current Basic Group
1 The record is continued to the next Basic\Group.

9.5.3.2.2 Data (

The Data Coun
that is containg
ends in the cur

If b3 is set to 2
is equal to the
to ZERO.

If b3 is set to
and b1 of the (

9.5.3.3 Record
Continuation M

to p
cont

in more data.than written in the Data Group of the current Basic Group before this operatio

to id

Figure 52 - Control Byte for Data Records

Count Field for Data Records

t Field shall indicate the length in bytes of the portion of the corresponding variable-leng
d in this Basic Group and is referred to by this Record ID. If the record referred to
Fent Basic Group, the Data Count Field will-contain the length of the full record.

ERO, this indicates that the length of the Data Count Field is 0 and that the length of t
Fecord length defined by Record Length Code in the Group ID. In this case, b2 and b1 s

DNE, this indicates that the dength of the Data Count Field is that specified by the set
fontrol Byte.

ID for Continuation Marks
larks are normally\generated and used by the tape system

oint to the «record within a Continuation Spare Group from the current Basic Gr
hins the residual user data as a result of an Update-in-Place operation when that operati

entify’ the end of the residual user data within the Continuation Spare Group for th

Opemﬁnn

rth record
starts and

his record
hall be set

ing of b2

p which
n results
h, and

e current

9.5.3.3.1 Control Byte for Continuation Marks

The contents of a Control Byte for Continuation Marks shall be as shown in figure 53.

58


https://iecnorm.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

ISO/MEC 11321:1992 (E)

b8 b7 b6 b5 b4 b3 b2 bl

0Ojr1|pPjoj0ojo | L

. Length of Control field

. 0 0 — 1byte

. 0 1 — 2bytes

. 1 1 — 4bytes

) The Comtrot fietd s Tor 2 bytes i tengthramd—comaimns the

Continuation Mark Number of the Continuation Mark-to which
this Record 1D refers.
1 The Control field is 4 bytes in length and contains the Coptinua-
tion Mark Pointer pointing to the Continuation Mark identifying
the record or set of records in the Continuation Spare Grqup
which contains the residual user data.

Figure 53 - Control Byte for Continuation Marks

9.5.3.3.2 Data Count Field for Continuation Marks

When b6 fis set to ONE, the first 2 bytes of the Control field Group contain the Group Number of the
Continuatipn Spare Group which contains the record into which-/the residual user data from an Update-in-Place
operation was written. The last 2 bytes contain the Continudtion Mark Number of the Continuatiop Mark within
the Continpation Spare Group which contains the residualuser data.

When b6 i$ set to ZERO, the Control field is 1 or 2:bytes in length and contains the Continuation Mark Number
_of the Conlinuation Mark to which this Record IDSrefers.

9.5.3.4 Redord ID for Separator 1, 2, and 3
9.5.3.4.1 Cpntrol Byte for Separator 1, 2jand 3

The contents of a Control Byte for Separator 1, 2, and 3 shall be as shown in figure 54.

b8 b7 b6 b5 b4 b3 b2 bl

11|10 M K
Number of continuous Separators
. 0 0 0 O — 1 Separator
<« . 0 0 O 1 — 2Separators
a o o o 1 0 — 3Separators
. « 1 1 1 1 — 16 Separators
o e Name of the Separators
0 0 Separator 1
0 1 Separator 2
1 0 Separator 3

Figure 54 - Control Byte for Separators 1, 2 and 3
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9.5.3.5 Record ID List Terminator

The last byte of the Record ID List, the Record ID List Terminator, shall be set to all ONEs. This Terminator
indicates the termination of the Record ID List.

9.5.4 Heuristic Recovery Data Area

The content of

10 Method o
The method of

a ON
a ZH

10.1 Physical necording density

The maximum

10.2 Long-Term average bit cell length

The long-term
(see 12.1). It sh

10.3 Short-Ter

The short-term
twenty bit cells
same azimuth.

this area shall be for local system use and shall be ignored for interchange.

{ recording

recording shall be
E is represented by a flux transition at the beginning of a bit cell;

RO is represented by the absence of flux transitions in the bit cell.

m average bit cell length

average bit cell length, referred to a particular,'bit cell, shall be the average of the
It shall be within * 0,35 % of the long-term;average bit cell length for the preceding tr:

10.4 Rate of ¢

a
The above def:led short-term average bit cell length shall not change at a rate greater than 0,05 % per §

10.5 Bit shift

The maximum

than 28 % from the expected nomina), position defined by the short-term average bit cell length. See an

the method of
10.6 Read sig
The average si

at 8

]

nge

displacement of any ONES zero crossing, exclusive of missing pulses, shall not deviate

neasurement.
al amplitude
nal amplitude of an interchanged cartridge shall be

,4 fypmm: between 60 % and 100 % of the nominal recorded level;

at 3

bhysical recording density shall be 3 002 ftpmm. The resulting nominal bit cell length is (,333 pm.

paverage bit cell length of each track shall be measured over its 128 Recorded Main Ddta Blocks
pll be within + 0,2 % of the nominal bit cell length.

preceding
ick of the

it cell.

by more
nex H for

33,6/ftpmm, 500,4 ftpmm, 1001 ftpmm and 1501 ftpmm: between 80 % and 118,9

% of the

respective nominal recorded levels (annex F).

10.7 Maximum recorded levels

Recorded signals shall be erasable by overwriting. The limits imposed on the recorded levels for this reason are
specified in annex F.

11 Track geometry

11.1 Track configuration

The helical track pattern is formed by tape travel and rotation of a pair of heads, one of which has a positive and
the other a negative azimuth angle. The track configuration shall be as shown in figure 55.
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Positive azimuth track Negative azimuth track
\ Tape motion
Ve i \\
. \
\

Head
motion

\s.
A
1,905 m
\__
Tape Reference Edge/ \( >\
Positive azimuth angle Negative azimuth anpgle

A the tape width
L the track length
P the track pitch
T the track width
B the track centre
0 the track angle

Figure 55 - Track configuration (view on the recording surface)

11.2 Average track pitch

The averaggq track pitch, taken over any group of 30 consecutive tracks, shall be 13,591 um % 0,068 pm, provided
that the grdup<does not contain a non-seamless append point (see 15.8.12) or the last track of an gverwrite (see

15.9) or the Tirst track following an overwrite. Ihe track pitch of a non-seamiess append poimt (see 15.8.2) shall

not be included in this average.

11.3 Variations of the track pitch

The change of track pitch between successive track pitches shall not exceed 2,0 %, excluding the effect of an
appending operation (see 15.8).

This requirement shall not apply at an append point, for the last track of an overwrite, and for the first track
following an overwrite.

11.4 Track width
The nominal track width is 13,591 pm.
The measured track width shall be 13,6 pm * 2,2 pm.
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‘This requirement shall not apply at an append point, and for the first track following an overwrite.

11.5 Track angle

The angle of each track with respect to the Tape Reference Edge shall be 6° 22’ 59,5" + 36,0".

11.6 Track edge linearity

The linearity of the leading edge of each track shall be within 8 ym, when measured according to annex K.

11.7 Track length

The length of thetrackshattbe 2350 mm + 0,047 mm.

11.8 Ideal tapq centreline

The ideal centrgline of the tape is 1,905 mm from the Reference Edge.
119 Azimuth pngles

The positive azjmuth angle shall be 20° 0’ 59,5" £ 15’ 0,0".

The negative azimuth angle shall be 19° 59,0’ 0,5" + 15’ 0,0".

12 Recording of blocks on the tape

Each 8-bit byt¢ of the Main Data Blocks and Sub Data Blocks shall be’ represented on the tape by a 10-bit

pattern. annex (G specifies for each 8-bit byte the 10-bit pattern to bé recorded. The bits of the 10-bit phttern are
called Channel [Bits.

All information} is recorded on the tape in units called Recorded Blocks. Each Recorded Block comprises 360
channel bits. The different types of Recorded Blocks are defined in the following clauses.

12.1 Recorded |Main Data Block

A Recorded Main Data Block shall consist of 360-Channel bits representing the 35 8-bit bytes of a Main Data
Block preceded|by a Sync field of 10 Channel bits’with one of the following patterns:

a) 0100010001
b) 1100010001

Pattern a) shall be used for Q" 5~1'DC = 0, Q = 1; pattern b) for Q" = 1, DC = 0, Q = 1 (see gnnex G).
Either pattern fnay be used whén there is no preceding pattern, and hence not value of Q’.

12.2 Recorded [Sub Data Block

A Recorded Sup Data Block shall consist of 360 Channel bits representing the 35 8-bit bytes of a Sub Dhata Block
preceded by a $ync(field of 10 Channel bits. The Channel Bit pattern of this Sync field shall be the same as that
specified in 12.| foi/Recorded Main Data Blocks.

12.3 Margin Blocks, Preamble Blocks and Postamble Blocks
These blocks shall have a length of 360 Channel bits consisting of the repeated Channel bit pattern 111.
12.4 Spacer Blocks

These blocks shall have a length of 360 Channel bits consisting of the repeated Channel bit pattern 100.

13 Format of a track
13.1 Track capacity

Each track shall consist of 196 Recorded Blocks. In the following description of the track layout ATF designates
a particular type of Recorded Block specified in 13.2.
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A track comprises seven zones, the names and contents of which are shown in table 5.

Table 5 - Format of a Track

Areas Contents Number of
Blocks
Margin Zone Margin Blocks 1 A
PreambteBtocks 2
Sub Zone 1 Sub Data Area Blocks 8
Postamble Blocks 1
Spacer Blocks 3
ATF Zone 1 ATF Blocks 5
Spacer Blocks 3
Main Zone Preamble Blocks 2
Head Main Data Area Blocks 8 196 bflocks
motign
Spacer Blocks 3
ATF Zone 2 ATF Blocks 5
Spacer Blocks 3
Preamble Blocks 2
Sub Zone 2 Sub Data Area Blocks 8
Postamb}e-Blocks 1
Margin Zone 2 Margdn' Blocks 11 Y
13.2 Positioning accuracy
The positipning of the start of the:99th block of a track, in the direction perpendicular to the Tape Reference
Edge, shal] be within 0,0267mm from the ideal tape centreline. This is equivalent to 2 blocks along the track.
133 Trac[dng scheme
Tracking i achieved by the automatic track finding (ATF) method. ATF blocks are allocated to fwo zones of a
track: the |ATF Zone 1 and the ATF Zone 2 preceding and following the Main Zone, respectively. ATF Blocks
are preceded and followed by three Spacer Blocks and consist of 360 Channel bits.
Each ATH nnel bit patterns recorded at

different physical recording densities. These signals are as follows:

ATF Pilot Signal f)
Repeated pattern:
density:

ATF Sync Signal f> or f3

Repeated pattern f;:
density:

1 followed by 35 ZEROs
83,4 ftpmm

100000000
333,4 ftpmm
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'Repeated pattern f; 100000
density: 500,4 ftpmm

- ATF Sync Signal f, shall be recorded only on positive azimuth tracks.
- ATF Sync Signal f3 shall be recorded only on negative azimuth tracks.

- ATF Sync Signals, whether f> or f3, shall have a length of 180 Channel bits on even numbered frames
and of 360 Channel bits on odd numbered frames.

ATF Space Signal f,

Repeated patterp: 100
density: 1 001 ftpmm

The allocation of ATF signals to tracks is shown in figure 56. In this figure "spacer" stands“for thrde Spacer
Blocks and "M4in Zone" for 130 recorded blocks. This allocation of ATF signals is repeated every four tracks,
and is dependenit on Frame Number (see 9.3.5.1.1).

Note 10 - An example of a tracking error detection algorithm is as follows:
First, the frequency and length of the ATF Sync Signal is detected. This is followed by sampling/a-crosstalk from the ATF Pil¢t Signal of
an adjacent track. |A fixed period later, the cross talk signal from the ATF Pilot Signal ofithe other adjacent track is sarhpled. The

tracking error is the difference between the levels of those two crosstalk signals.

04


https://iecnorm.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

1992 (E)

.
.

ISOMEC 11321

I3qumy
sweid ppo

TaqunN
swe1j uaag

Iaqumny
sweid ppo

uoIeIo[[Y S[RUSIS LV - 95 dndy,

Roen
yinwyze aneda

yoen
YInwyze aapso,

Foen
Yinwize aapedapN

yoesn
YINWze Iapso,

yoen
yinwjze Ianedap

dujpiodai jo aouanbag

——
_uwunnm 91 n ' | 1eoeds _ suoz urey _ 1e0eds W] asoeds _
l 4 4 4 (]
_ 130eds Yy TR Y Iaoueds _ auo?z uten _ 1900ds Yy ' [ I9aoeds _
AR AR 17 4
S0 50
L zo0eds |9 | Y I90eds _ auoz utey _ 190wds ) N I 190eds _
| : |
<0 ST 4 4 | m.Om |
_ I90eds Y 114" 1s0eds _ suoyz uten _ 1o0eds | Y (] ') 190eds _
[4 [ | 4 4
_ zooeds | 9| M ") as5eds _ auoz utey _ 1300dg oY || asoeds _
| N\ [4 spojqz I 11
1 suozZ_ dJLY Z °2uoZ|JdIv

syoej) jo ouanbag

65


https://iecnorm.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

ISO/IEC 11321:1992 (E)

14 Group Formats

A group is the primary recording entity, it consists of frames each identified by a Frame Number. There are two
group formats:

- Group Format 0 allows append and overwrite operations.
- Group Format 1 allows append operations only.

The selection of the Group Format is application-dependent. The Sub Data Area (see 9.4) contains a Group
Format ID which allows the tape system to identify which Group Format has been implemented.

14.1 Group Format 0

A group in thi format shall consist of 32 frames numbered from -3 to 28. Each group shall comprise

- 3 Legading Gap Frames numbered from -3 to -1,
- 28 Ipata Frames numbered from 0 to 27, which include the C3 parity;
- 1 Trailing Gap Frame numbered 28.

3210 1 2 3 2 23 24 25 26 27 28

Figure 57 - Group Format 0

The contents pf a Basic Group. shall be recorded in the 28 Data Frames. The first G1 Sub-Group shall be
recorded in Dlta Frame No. 0, the second G1 Sub-Group in Data Frame No. 1, etc.

14.2 Group F

rmat 1

A group in thi$ formatshall consist of 45 Data Frames numbered from 0 to 45 which include C3 parity
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Figure 58 - Group Format 1

The contents of a Basic Group shall be recorded in the 45 Data Frames. The first G1 Sub-Group shall be

recorded ir] Data Frame No. 0, the second G1 Sub-Group in Data Frame\No. 1, etc.

14.3 Exterjded Gap Frames

An Extendgd Gap Frame shall not contain any data in its Main"Data Blocks. Data shall be recorded only in its

Sub Data A

The contenjt of the Sub Data Area shall be the same a§,that of the Sub Data Area of the group.
overwrite g

14.3.1 Extdnded Leading Gap-Frames
These framles precede the'group with which they are associated, but are not part of it.

The number of Extended Leading Gap Frames shall be between 0 and 256. These frames shall
Frame N
Group Fo

Number of Record in a Group (Pack'Item No. 4).
Number of Separator ones in a-Group (Pack Item No. §).
Number of Separator twas in a Group (Pack Item No. 6).

Number of Separator threes in a Group (Pack Item No. 7).

irea, this data being dependent on the group which-the Extended Gap Frame precedes of follows.

In case of an

peration, however, the content of the following fields of the Extended Gap Frames mdy be different
from that gf the corresponding fields of the group:

have negative
or at -1 (for
ither until the

umbers. They shall be numbered in ascending order ending at -4 (for Group Format 0}
at’ 1), unless they start at -128. In this case the Frame Number -128 can be repeated ¢
first frame it i =127 and -4 (for
Group Format 0) or -1 (for Group Format 1).
14.3.2 Extended Trailing Gap Frames

These frames follow the group with which they are associated, but are not part of it.

The number of Extended Trailing Gap Frames shall be between 0 and 100 (for Group Format 0) or 83 (for
Group Format 1). These frames shall have positive Frame Numbers starting at 28 (for Group Format 0) or at 45
(for Group Format 1) and increasing in ascending order up to a maximum value of 127.

14.4 Types of Groups

The groups in these Group Formats can be of different types.
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14.4.1 Normal Groups

A Normal Group shall contain data and system data together with the corresponding C3 parity bytes. The nature
of this data depends on the area of the tape in which the group is recorded.

A Normal Group can be a Good Group or a Defective Group. If it is a Defective Group its content shall be re-
located to a Spare Group (see 14.4.2).

The criteria according to which a Normal Group is declared defective are implementation-dependent and, thus,
not specified by this International Standard.

Only the followfng groups can be Normal Groups:

- the Nlaster Reference Group;
- Partition Reference Groups;
- Data|Groups.

14.4.2 Spare G-[)ups

The content of p Spare Group depends on its status.

14.4.2.1 Unused Spare Groups

An Unused Spdre Group shall contain the appropriate Main Data ID, Sub.Data ID and Pack Items. The content
of its Main Data Blocks is unspecified, except their Headers.

14.4.2.2 Used Spare Groups

A Used Spare (roup shall contain the appropriate Main Data 1D, \Sub Data ID and Pack Items. The daga content
of its Main Data Blocks shall be that of the Defective Group which has been re-located to this Used Spare
Group.

144.2.3 Defecti[e Spare Group

A Defective Sppare Group is a Used Spare Group found defective. Its content shall be re-located as specified in
14.4.2.2 for Defective Groups.

The criteria ac¢ording to which a Defective-Spare Group is declared defective are application-dependent, and,
thus, not specifjed by this International Standard.

14.4.2.4 Continjuation Spare Group

A Continuatior| Spare Group, is-@’ Used Spare Group the Main Data Blocks of which contain data that |is not the
data of a Defective Group.~This data is excess data resulting from an update-in-place operation.

14.4.3 Amble Groups

An Amble Grdupshall contain the appropriate Main Data ID, Sub Data ID and Pack Items. The content of its
Main Data Blo¢ks.i§ unspecified, except their Headers.

Amble Groups shall not contain user data. They can be recorded in areas where tape wear is possible, or in areas
where the tape should not be used.

14.4.4 Header Groups

The Header Groups shall be the only type of group having a group format different from Group Format 0 and
from Group Format 1. The Header Group specifies whether Group Format 0 or Group Format 1, or both, are
used.
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15 Magnetic tape layout

The layout of the magnetic tape consists of five areas:

- the Load/Unload Area;
- the Lead-in area;

- the Partition(s);

- the EOI;

- the Unformatted Area.

These areas

are preceded by the leader tape and followed by the trailer tape.

15.1 Load/|
A loading ¢

The Load/\
external to
this area to

The structu

The Physic
magnetic ta

The first gr
There shall

Figure 59 - Tape Format

Jnload Area

Unload Area is the area to be touched by, or removed from, a cylinder and all meg
the cartridge in a loading/unloading operation. The tape loading/unloading operation is
avoid any possible damage to-the rest of the tape.

Fe of the Load/Unload Area shall be as shown in figure 60.

il Beginning of Tape\(PBOT) shall be located at the point where the leader tape is
pe.

bup of the Load/Unload Area shall start within 100 mm from the PBOT.

be moré ‘than 500 frames from a distance of 100 mm from the PBOT, to the last

Load/Unlo
The groups

Area;

in(the Load/Unload Area are Amble Groups. They contain no valid data in the Main

peration consists of pulling the tape fromits case, wrapping the tape around the drum, positioning
the tape ready for use. An unloading operation consists of unwrapping the tape and returning it to t

1€ Case.

hanical parts
done only in

oined to the

lgroup of the

Data Blocks,

except the content of the Main ID.
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15.2 Lead-in A

The structure of the Lead-in Area is shown in figure 61. This area shall follow from the Load/Unload
Preamble, Header, Master Reference, and Postamble. The Logical Beginning of Tapg

shall consist o
shall mark the

u
PBOT  Ejrgt Group gro P

Y y

¥
;@ T
W( <100mm
_ 2 500 frames

Last Group

_Tape_ >

Figure 60 - Load/Unload Area

\rea

boundary between the Load/Unload Area and the Lead-in Area.

Group Number

15.2.1 Preamble

The Preamble
15.2.2 Header
The Header sh;

least one Data

Preamble
LB Lead-in Area

—)\(— Header

Postamble

Reference

Figure 61 - Lead-in Area

hall consist of a variable number of Amble Groups.

Frame)and shall be terminated by one Trailing Gap Frame. A Header Group can be pr

Area and
(LBOT)

I consist-of three Header Groups. These groups are numbered -3, -2 and -1. The contenits of each
group in the Header are-the same. Each Header Group shall start with three Leading Gap Frames, sha

Il have at
eceded by

an Extended L4

pading Gap Frame and/or followed by an Extended Trailing Gap Frame. The first Data

Frame of

each group (Frame Number 0) contains 4 096 bytes of format information.

Only the first 4 096 bytes of the first Data Frame of each group shall contain information in the Main Data
Blocks, all remaining bytes of the frame shall be set to ZERO. All the other frames in a Header Group shall be
set to ZERO in the Main Data Area. There is no C3 ECC used. The data of the Data Frame(s) of the Header
Groups are interleaved as specified for G3 and G4 Sub-Groups (see 9.3.3; 9.3.4), they are not submitted to the
procedure for G1 Sub-Groups.

A Header shall have at least one Format Parameter Set of 128 bytes. Up to 32 Format Parameter Sets can be
recorded on a Header. The format of a Header shall be as shown in table 6.
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Table 6 - Data of a Header Group

Header Size Description
Offset (byte)
0 128 Format Parameter Set No. 1
128 128 Format Parameter Set No. 2
L:: 256 128 Format Parameter Set No. 3
3 968 128 Format Parameter Set No. 32

Format Parameter Sets shall be written in the Header Group in ascending order of*the Group Fg¢rmat ID. The
remainder jof the first 4 096 bytes of the first Data Frame of the Header shall be’set to all ZEROE, or recorded
with repeated Format Parameter Sets. Some examples are shown in tables 7-and"8.

Table 7 - Data of a Header Group - Example 1

Header Size Description Contents
Offset (byte)

0 128 Format Parameter.Set No. 1 for Group Format 0
128 128 " Format Parameter Set No. 2 for Group Format |1
256 128 u Format Parameter Set No. 3 | all ZEROs

3 968 128 Format Parameter Set No. 32 | all ZEROs

Table 8 - Data of a Header Group - Example 2

Header Size Description Contents
(ffset (byte)

0 128 Format Parameter Set No. 1 for Group Format D
178 128 Format Parameter Set No. 2 for Group Format 1
256 128 Format Parameter Set No. 3 for Group Format O
384 128 Format Parameter Set No. 4 for Group Format 1
512 128 Format Parameter Set No. 5 for Group Format O

3 968 128 Format Parameter Set No. 32 | for Group Format 1
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15.2.3 Format Parameter Set

The contents of a Format Parameter Set shall be as shown in table 9.

Table 9 - Format Parameter Set (continued)

Offset| Size Description Value for Value for
(byte) Group Format 0| Group Format 1

FORMAT

0 1 Number of Group Formats

1 1 Group Format ID 0 1

2 1 Tape Format ID Set to all ZEROs

3 1 Tape Format ID Extension 16

4 15 Format Name DATA/DAT , (00), ..., (00)

19 5 (not used) Set 'to all ZEROs
TARE

24 4 (not used) Set to all ZEROs

28 1 (not used) Set to all ZEROs

29 1 (not used) Set to all ZEROs

30 1 Tape Number

31 15 Tape Name

46 1 (not used) Set to all ZEROs

47 3 Start Absolute Frame Number of

Lead-in Area
50 2 Number of Frames per Tape
(in 256 Frames)

52 4 (not)used) Set to all ZEROs
GRQUP

56 . Number of Bytes per Frame 5 760

58 1 Number of Data Frames per Group 28 45

59 Number of Leading Gap rrames 3

60 1 Number of Trailing Gap Frames

61 Location of System Data (00)

62 2 Length of System Data 4 736 Set to all ZEROs
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Table 9 - Format Parameter Set (concluded)

C3ECC
64 1 | C3 Type (00)
65 1 Number of Code Symbols 38 64
66 1 Number of Code Words 32 59
67 2 €3—tnit—tength 4244 4044
69 11 (not used) Set to all ZEROs
DIATE/TIME of TAPE CREATION
80 2 Year
82 1 Month
83 1 Day
84 1 Hour
85 1 Minute
86 1 Second
87 1 Time Zone
nfot used
88 38 (not used) Set all to ZEROs
CHECKSUM
126 2 Checksum
15.2.3.1 Format
15.2.3.1.1 Number of Group-Kormats
This field shall specify the number of group formats defined in this Header.
15.2.3.1.2 Group Format ID
This field shall §pecify the Group Format to which the Format Parameter Set applies.

15.2.3.1.3 Tlape Format ID

This field shall be set to all ZEROs, thereby indicating the tape layout specified in this International Standard.

15.2.3.1.4 Tape Format ID Extension

This field shall be set to 16.

15.2.3.1.5 Format Name

This field shall specify the following string.
DATA/DAT 0000000

These characters shall be coded according to the IRV of ISO/IEC 646.
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14.2.3.2 Tape
15.2.3.2.1 Tape number

This field shall specify the number of the current tape in a sequence of tapes. For Example: 0 = First tape; 1 =

Second tape, etc.

15.2.3.2.2 Tape name

This field shall contain the name assigned to this tape. The tape name shall be expressed by characters coded

according to the IRV of ISO/IEC 646 followed by NULL characters, where applicable.

15.2.3.2.3 Star{ Absolute Frame Number of System Area
This field shall[specify the Absolute Frame Number of the first frame of the System Area.

15.2.3.2.4 Number of Frames per Tape

This field shal| specify the length of the tape in units of 256 frames. It shall be set to~all ZEROs if the tape

length is unknown.
15.2.3.3 Group
15.2.3.3.1 Number of bytes per Frame

This field shall| specify the number of bytes of the G1 Sub-Groups, viz, 5(760.
15.2.3.3.2 Number of Data Frames per Group

This field shall specify the number of Data Frames in a group.

15.2.3.3.3 Nungber of Leading Gap Frames

This field shall specify the number of Leading Gap Frames.

15.2.3.3.4 Number of Trailing Gap Frames

This field shall specify the number of Trailing ‘Gap Frames.

15.2.3.3.5 Locgtion of system data

This field shall be set to all ZEROs, thus indicating the system data is inter-spaced at the end of each u

15.2.3.3.6 Length of System Data

This field shall either specify the number of bytes for Group Format 0, viz. 4736, or be set to all 7

Group Format 1.
15.2.3.4 C3 ECC
15.2.3.4.1 C3 Type

This field shall be set to all ZEROs, thus indicating the C3 ECC interleave method specitied by this In

Standard.

15.2.3.4.2 Number of code bytes

This field shall specify the number of code bytes per code vector.
15.2.3.4.3 Number of code words

This field shall specify the number of information words per code vector.
15.2.3.4.4 C3 unit length

This field shall specify the length of ECC unit in symbols.
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15.2.3.5 Date/Time of tape creation

The following fields shall specify the date and the time when the Header was recorded on the tape. All figures
shall be represented in BCD. If a figure is unknown the corresponding field shall be set to all ONEs.

15.2.3.5.1 Year

This field shall specify the year.
15.2.3.5.2 Month

This field shall specify the month.
15.2.3.5.3 Day

This field dhall specify the day.
15.2.3.5.4 Hour

This field ghall specify the hour.
15.2.3.5.5 Minute

This field ghall specify the minute.
15.2.3.5.6 $econd

This field ghall specify the second.
15.2.3.5.7 Time zone

The time difference from GMT shall be expressed in halvesof an hour.The most significant bit shall be the sign
bit.

Examples:
10010010........... -9
00011000........... +12
00001011........... +5,5
10001011........... -5,5

15.2.3.6 Checksum
15.2.3.6.1 Procedure

The two bjtes of the chécksum of a Format Parameter Set shall be computed as follows:

) shift byte No. 2 to the left by one bit position;

D) perform an Exclusive OR operation, bit-wise, on byte No. 1 and the shifted byt¢ No. 2;

) shift byte No. 3 to the left by one bit position;

d) perform an Exclusive OR operation, bit-wise, on the Result (byte No. 1 + byte No. 2) and
the shifted byte No. 3;

e) repeat until byte No. 126;

f) record the resulting bit pattern in bytes No. 127 and 128.

In this procedure, the shift register is set initially to all ZEROs.
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AB|A7|AG|AS (A4 )A3|A2|A1 Byte No. 1

UlO]10]10[10]0]0 [0 [A8|A7[AB|AS|A4[|A3]|A2|A1
B8|87|B6B5[B4[B3[B2]B1] " “Byte No| 2
BEEEEEN c f
A/IABIASTA4TA3TAZ]AT ontentjo
0]0]0 0|00 |A8 B1
0 B8IB7IB6185|84|B3|B2 the store
Figure 62 - Checksum procedure
15.2.3.6.2 Summary of the checksum computation
n =1t 126 -
Byte No. n -
L »
—_—
———=3{ Shift by one bit
position up
iz — - Store
3
<
g \ Upper byte
| Shift by one bit No =126
posttiomup
Lower byte Yes
] ]
Upper byte Lower byte
Y Y
Byte 127 Byte 128

Figure 63 - Checksum summary
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The Master Reference shall consist of one Master Reference Group and of Spare Groups. All groups in the
Master Reference Area shall be written in Group Format 0.

The information data and the system data of a Master Reference Group are structured like the User Data and the
System data of a Basic Group, and processed in the same manner. The information data shall consist of 256 bytes
of Tape ID and a Partition Entry List which shall have at least one Partition Entry (see table 10) The system data
shall consist of a Group ID and of a Record ID List consisting only of a Terminator.

A Tape ID shall have the information related to the tape. A Partition Entry List is a list of Par

ition Entries

which shall
Numbers ar

have the information about each Partition. Partition Entries shall be listed so that
e in ascending order.

15.2.4.1 Ta

The first 296 information bytes of the Master Reference Group constitute the Tape ID. A Tape ID

e ID

Table 10 - Information Data of the Master Reference Group

Offset Size Description
(Byte)
0 256 Tape ID
256 -—- Partition Entry List

the informaltion related to the tape. The contents of a Tape“ID shall be as shown in table 11.

the Partition

shall contain
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Table 11 - Tape ID

Offset Size Description
(Byte)
0 1 Protection Byte
1 15 Password
16 1 Tape Number
1y 15 Tape Name
3p 1 Tape Flags (Deleted, Data Full)
3B 3 Start Absolute Frame Number of the Lead-in Anea
3p 2 Set to all ZEROs
3B 2 Number of Frames per Tape (in 256 frames)
4p 2 Set to all ZEROs
4 1 Number of Groups of the Master.Reference Area
43 1 Set to all ZEROs
44 2 Start Absolute Frame Number’ of First Partition Area
46 2 Set to all ZEROs
48 2 Set to all ZEROS
50 1 Set to all-ZEROs
51 3 Absolute Frame Number of the EOI Group
54 1 Set.to all ZEROs
55 1 Set to all ZEROs
56 8 Set to all ZEROs
64 63 TFape Comment
147 1 Number of Partitions
128 128 Set to all ZEROs
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15.2.4.1.1 Protection Byte

The conten

| NG P DU [ |
HUIC D InJUcpcnuct

t of a Protection Byte shall be as shown in figure 64. The protection provided by the

. B RN,

rom, and iakes precedence over, that provided by the Protection Byte.

b8 b7 b6 b5 b4 b3 b2 bl

P 0 O O|WJ]I]|A|R

"Password
protection
protection

"Read Pro

an externall system if the proper password is not provided or if b8 is set to ONE.

"Append

provided of if b8 is set to ONE.

“Initialize Protected" protects the information on the tape including the data in the Lead-in Ar
reformattedl (or re-initialized) or deleted if the proper password is not provided or if b8 is set to ON

"Write Pr
overwritter

15.2.4.1.2 Password

If bit b8 of
according
together w

. . . « 0 Not Read Protected

. 1 ReadProtected———
. + + 0 ———— Not Append Protected

. + ¢+ 1 —— Append Protected

. « 0 Not Initialize Protected

. . 1 Initialize Protected

. 0 Not Write Protécted

. 1 Write Protected

0 Password implemented

1 Password not implemented

Figure 64 - Tape Protection Byte

implemented", i.e. when bit b8 is set to ZERO, requifes a password match in order t
provided by bits bl to b4 when they are set to ONE! When bit b8 is set to ONE, no ov¢
s possible.

ected" protects the information on the tape including the data in the Lead-in Area from

1992 (E)

Write-Inhibit

b override the
rriding of this

being read by

rotected" protects the information onthe tape from being appended to if the proper ppssword is not

tected" protects theinformation on the tape including the data in the Lead-in Arg
if the proper password is not provided or if b8 is set to ONE.

the Protection Byte is set to ZERO, this field shall contain a password consisting of ch
o the IRV of ISO/IEC 646 followed by NULL characters, where applicable. This pa:
th the Protection Byte.

ba from being
(E.

a from being

racters coded
word is used

If bit b8 @

f ‘the Protection Byte is set to ONE, the content of this field is not specified by this

International

Standard, and shall be ignored in interchange.

15.2.4.1.3 Tape Number

This field shall specify the same number as that specified in the Tape Number field of the Format Parameter Set
(see 15.2.3.2.1).

15.2.4.1.4 Tape Name

This field shall specify the same name as that specified in the Tape Name field of the Format Parameter Set (see

15.2.3.2.2).
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*15.2.4.1.5 Tape Flags

The contents of a Tape Flag shall be as shown in figure 65.

When the Del

When the Dta
case, no more

15.2.4.1.6 Star]

This field shall
Lead-in Area.

15.2.4.1.7 Num|

This field shall
Parameter Set

15.2.4.1.8 Num|
This field shall
15.2.4.1.9 Start

This field shall specify the Absolute. Frame Number of the first frame of the Partition next to t

Reference.

b8 b7 b6 b5 b4 b3 b2 bl

Del OO} 0O] 0} 0] O |Dta
0 —— Tape not Full
1 ——— Tape Full
0 Not Deleted Tape
1

Deleted Tape

Figure 65 - Tape Flag

Bit, i.e.bit 8, is set to one, this shall mean that the whole tape has been-logically deleted.

Absolute Frame Number of System Area

per of Frames per Tape

see 15.2.3.2.4).

ber of groups of Master Reference

specify the number of groups of. @)Master Reference.

Absolute Frame Number of(the First Partition

14.2.4.1.10 Absolute Frame Number of the EOI Group

This field shall
15.2.4.1.11 Tay
This field shal

specify the-Absolute Frame Number of the first frame of the EOI group.

le Comment

contain an optional comment for this tape. The Tape Comment field shall consist of

coded according t0”the IRV of ISO/IEC 646 followed by NULL characters, where applicable.
15.2.4.1.12 Number of Partitions

Bit, i.e. bit 1 is set to ONE, this shall mean that an EOI reached. to’the end of the tape. In this
ew Partition can be added to the tape. Data appending in reserved ‘area of a Partition is

possible.

specify the Absolute Frame Number of the first framé of the first group of the Preample of the

specify the same number as that specified in“the Number of Frame per Tape field of the Format

he Master

characters

This field shall specify the number of Partitions on the tape, or the number of Partition Entries in the Partition
Entry List, excluding Partitions identified by (00) and (FF).

15.2.4.2 Partition Entry List

This field shall specify a list of Partition Entries which has information for the corresponding Partitions, in
ascending order of Partition Number (see table 12).

The Partition Entry List field shall be 128 bytes long, and a copy of the first 128 bytes of a Partition ID in a
Partition Reference of a Partition except some parameters (see 15.3.2.1).
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Table 12 - Partition Entry List

Offset Size Description
(Byte)
0 128 Partition Entry No. 1
128 128 Partition Entry No. 2
256 128 Partition Entry No. 3
—

15.2.4.3 Partition Entry
The contents of a Partition Entry shall be as shown in table 13.

Table 13 - Partition Entry

Relative Size Description
offset (Byte)
0 1 Partition Protection Byte
| 15 Partition Password
16 1 Partition Number
17 15 Partition Name
32 1 Partition Flags
38 3 Start Absolute Frame Number of the Partition
36 1 Set to all ZEROs
37 3 Number of Frames in the Partition
40 2 Set to all ZEROs
4p 1 Number of Groups in Partition Reference Area
43 1 Set to all ZEROs
44 2 Start Group Number of Partition Data
4 2 Start Second Group Number of Partition Data
48 4 Set to all ZEROs
52 2 Set to all ZEROs
54 10 Set to all ZEROs
64 63 Partition Comment
127 1 Set to A11 ZEROs
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15.2.4.3.1 Partition Protection Byte

The Protection Byte field shall specify the type of protection of the Partition referred to by the Partition Entry
(see figure 66). The protection provided by the Write-inhibit hole is independent from, and takes precedence
over, that provided by the Partition Protection Byte.

"Partition Pas
the protection
this protectior

"Read Protected" protects the information on the partition including the data in the partition lead-in

being read by

"Append Pror
}

not provided

"Initialize Prd
from being re
ONE.

"Write Protec|
being overwri

15.2.4.3.2 Par|

b8 b7 b6 b5 b4 b3 b2 bl

P{O[O|O|W|]I|A

Not Read Protected
Read Protected

Not Append Protected
Append Protected

Not Initialize Protected
Initialize Protected
Not Write Protected
Write Protected
Partition Password
implemented

Partition Password not
implemented

= Ol >

Figure 66 - Partition Protection Byte

kword implemented", i.e. when b8 is set to ZERO, requires a password match in order

is possible.

an external system if the proper password is not provided or if bit b8 is set to ONE.

- if bit b8 is set to ONE.

formatted (or ré-initialized) or deleted if the proper password is not provided or if bit

ten ifsthe proper password is not provided or if bit b8 is set to ONE.

Lition Password

ted" profeets the information on the partition including the data in the partition lead-in

o override

provided by bits bl to b4 where they are’set to ONE. When bit b8 is set to ONE, no overriding of

area from

cted" protects the information on the partition from being appended to if the proper password is

tected" protects the information on the partition including the data in the partition l¢ad-in area

b8 is set to

area from

If bit b8 of the Partition Protection Byte is set to ZERO this field shall contain a password consisting of
characters coded according to the IRV of ISO/IEC 646 followed by NULL characters, where applicable. This
password is used together with the Partition Protection Byte.

If bit b8 of the Partition Protection Byte is set to ONE, the content of this field is not specified by this
International Standard, and shall be ignored in interchange.

15.2.4.3.3 Partition Number

This field shall specify the same Partition Number as that specified by byte No. 2 of Pack Item No. 3 (see

9.43.1). Itist

he Partition Number of the Partition referred to by the Partition Entry.
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15.2.4.3.4 Partition Name

This field shall contain the name assigned to this Partition. The character of the Partition Name shall be coded
according to the IRV of ISO/IEC 646 and followed by NULL characters, where applicable.

15.2.4.3.5 Partition Flags

The content of the Partition Flag shall be as shown in figure 67.

b8 b7 b6 b5 b4 b3 b2 bl

Del O] O]O0O]O0O1 01 0O |[Dta

0 ———— Data not Full
1 ———— Data Full
Not Deleted
Deleted

- O

Figure 67 - Partition Flags

When the Del Bit, i.e. bit 8 is set to ONE, this shall mean that the whole Partition has been logically deleted.

When the Dta Bit, i.e. bit 1 is set to ONE, this shall mean an EQOP has reached the end of the Pafftition area. In
this case, np more data can be appended to the Partition.

15.2.4.3.6 Start Absolute Frame Number of the Partition

This field shall specify the Absolute Frame Number of the first frame of the Partition Preamble.
15.2.4.3.7 Number of Frames in the Partition

This field shall specify the number of frames inthe Partition.

15.2.4.3.8 Number of Groups in Partition Reference

This field shall specify the number of .gfoups in the Partition Reference.

15.2.4.3.9 Start Group Number of Partition Data

This field 1hall specify the Group Number of the first group in the Partition Data of the Partition [referred to by
this Partition Entry.

15.2.4.3.10|Start Second"Group Number of Partition Data

This field ghall specify the Second Group Number of the first group in Partition (see 15.7 for a des¢ription of the
use of Secqnd Group Numbers).

15.2.4.3.11|Partition Comment

This field shall contain an optional comment for the Partition. The Partition Comment shall consist of characters
coded according to the IRV of ISO/IEC 646 followed by NULL. characters, where applicable.

15.2.5 Postamble

The Postamble shall consist of 0 or more Amble Group.
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15.3 Partition

The Partition layout shall be as shown in figure 68.

C Group Number
2-101 ..

&~ Preamble Referen Postamble
&~ Partition Lead in Partition <€ Unused
Data
N EQOP
- Partition

Figure 68 - Partition Organization

15.3.1 Partition) Preamble
The Partition Pfeamble shall consist of 0 or more Amble Groups.

15.3.2 Partition| Reference
The Partition Reference shall consist of one Partition Reference Group and at least one Spare Groyp. These
groups shall be rritten in Group Format 0.

The information data and the system data of a Partition\Reference Group are structured like the User [Data and
the System Datg of a Basic Group and processed in the' same manner.

The informatiof data shall consist of a 256-byte Partition ID and at least one Group Entry List. The system data
shall consist of| a Group 1D and a Record D List consisting only of a Terminator. An example is shown in

table 21.
Table 14 - Partition Reference

Offset Size Description
(Byte)
0 256 Partition ID
256 - Group—Entrytist

15.3.2.1 Partition ID
The first 256 bytes of a Partition Reference shall be a Partition ID. A Partition ID shall contain the information
related to the Partition. See table 15.
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Table 15 - Partition ID

Offset Size Description
Address (Byte)
0 1 Partition Protection Byte
1 15 Partition Password
16 1 Partition Number
17 15 Partition Name
32 1 Partition Flags
33 3 Start Absolute Frame Number of the Partition
34 1 Set to all ZEROs
37 3 Number of Frames in the Partition
4( 2 Set to all ZEROs
42 1 Number of Groups in Partition«Reference Area
43 1 Set to all ZEROs
44 2 Start Group Number of Partition Data
46 2 Start Second Group Number of Partition Data
44 4 Set to all1.ZEROs
52 2 Group Number of‘‘the EOP Group
54 10 Set to'all ZEROs
64 63 Partition Comment
127 1 Number of Group Entry Lists
12§ 16 Group Entry List Descriptor No. 1
144 16 Group Entry List Descriptor No. 2
16( 16 Group Entry List Descriptor No. 3
24( 16 Group Entry List Descriptor No. 8

15.3.2.1.1 Partition Protection Byte
This field shall be set as the corresponding field of the Partition Entry (see 15.2.4.3.1).
15.3.2.1.2 Partition Password

This field shall specify the same password as that of the corresponding field of the Partition Entry (see
15.2.4.3.2).

15.3.2.1.3 Partition Number
This field shall specify the same number as that of the corresponding field of the Partition Entry (see 15.2.4.3.3).
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15.3.2.1.4 Partition Name

This field shall specify the same name as that of the corresponding field of the Partition Entry (see 15.2.4.3.4).

15.3.2.1.5 Partition Flags

The bits of this field shall be set as those of the corresponding field of the Partition Entry (see 15.2.4.3.5).

15.3.2.1.6 Start Absolute Frame Number of the Partition

This field shall specify the same number as that specified in the corresponding field of the Partition Entry (see

15.2.4.3.6).

15.3.2.1.7 Nunlber of Frames in the Partition

This field shall
15.2.4.3.7).

15.3.2.1.8 Number of Groups in Partition Reference Area

This field shall
15.2.4.3.8).

15.3.2.1.9 Start

This field shal
15.2.4.3.9).

15.3.2.1.10 Sta

This field shall
15.2.4.3.10).

15.3.2.1.11 Grgup Number of the EOP Group

This field shall
15.3.2.1.12 Par

This field shall specify the same contepts as that of the corresponding field of the Partition F

15.2.4.3.11).

15.3.2.1.13 Number of Group Enfry"Lists

This field shall
15.3.2.2 Group

A Group Entry
Data. A Grou

specify the same number as that specified in the corresponding field of the Partition

specify the same number as that specified in the corresponding field_of the Partition

Group Number of Partition Data Area

specify the same number as that specified in the corresponding field of the Partition

't Second Group Number of Partition Data Area

specify the same number as that specified in“the corresponding field of the Partition

specify the Group Number of the EOP Group.

tition Comment

specify the number of Group Entry Lists in this Partition Reference.
Entry List{Descriptor

/ List-Descriptor shall contain a summary of the contents and status of the groups in thg
p_Entry List Descriptor shall contain information related to each Group Entry List.

Entry (see

Entry (see

Entry (see

Entry (see

Entry (see

Partition
For each

Group Entry List-there-shall-be-a-set-ef-Group-Entry-List Deseriptors{see-tabl
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Size Description
(Byte)
i Record Type
1 Group Format ID
1 Set to ail ZEROs
3 Pointer to the List
2 Spare Group Sets
2 Normal Group Sets
2 Start Group Number of the List
4 Set to all ZEROs

15.3.2.2.1 Record Type

The Record Type field shall specify the type of the Group Eatry List. Table 17 shows the chjaracteristics of
records depending on the type of the Group Entry List.

Table 17 - Record Type

Value Type Characteristics of records

(01) Type A Direct-addressed record. Fixed-length System Datd Area

(02) Type B Sequential-addressed record. Fixed or variable lgngth
System Data Area.

(03) Type C Update-in-place addressed records. Fixed or varigble
length System Data Area. Can be accessed as both |se-
quential and direct access data.

15.3.2.2.2 Group’Format ID

The Group Format ID field (see 9.4.3.3, 14.1 and [14.2) shall specify the group format of groups specified by a

Group Entry List.
15.3.2.2.3 Pointer to the List

This field shall specify the starting address of the corresponding Group Entry List. The address is an Offset

Address (see annex M).

15.3.2.2.4 Spare Group Sets

This field shall specify the number of Spare Groups in a set of consecutive Spare Groups. If Spare Groups are
not used, this field shall be set to 0 (see figure 69).
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15.3.2.2.5 Normal Group Sets

This field shall specify the number of Normal Groups in a set of consecutive Normal Groups between sets of

ettt Ll 44

IS 1)

Spare Groups. If Spare Groups are not used, i.e. when the Spare Group Sets field is set to 0 the content of this
field shall be ignored.

Spare Groups Normal Groups

A: Copsecutive Spare Groups

B: Co

15.3.2.2.6 Start

This field shall gpecify the Group Number of the first group described in the corresponding Group Entry

15.3.2.3 Group ]

The contents of
List shall corres
included conseg
terminated by o
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A

hsecutive Normal Groups

Figure 69 - Spare Group Sets and Normal'Group Sets
Group Number of the List

Entry List

a Group Entry List shall be as shown(in table 18. The first Group Entry of the first Gro
pond to the first group of the Partition Reference area. The following groups until EOH
utively in the same or in a subsequent Group Entry List. The Group Entry List
ne byte set to all ONEs.

Table 18 - Group Entry List

Size Description
(Byte)

- Group Entry (variable length)

List.

up Entry
shall be
shall be

- Group Entry (variable length)

3
.

1 11111111

15.3.2.3.1 Group Entry for Type A

The Type A Group Entry consists of either 1 or 2 Flag Bytes, followed by count values which occupy 0, 2 or 4
bytes (see figure 70). The presence of these count values depends upon the values specified in the Flag Bytes.
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Flag Bytes

o
Value New Group Number (MSB)
0 to 4 Bytes New Group Number (LSB)

Extended Leading Gap Frame
Extended Trailing Gap Frame

Figure 70 - Type A Group Entry

The format| of the first Flag Byte for Type A Group Entries shall be as shown in figure #1,"and the |format of the
second Flag Byte for Type A Group Entries shall be as shown in figure 72.

b8 b7 b6 b5 b4 b3 b2 bl

0 0|| O |GE GS EX
. . . . 0 — Second Flag Byte is not present.
. . . * 1 ——Second Flag Byteis present.
- 0 0 O Good Group
«- 0 1 O Unused Spare ‘Group
-1 0 1 Used Spare)Group
1 1 0 Defective Group
« 1 1 1 Defective Spare Group

0 No-Extended Gap Frames
1 Extended Gap Frames present

Figure\71 - First Flag Byte for Type A

Bit b1 of the First Flag Byte shall specify the number of Flag Bytes:

- if set to ONE, both-Flag Bytes are present;

- If set to ZERQ, ‘only the first Flag Byte is present and the group to which the Group Entry refers is a
Normal Group or a Spare Group.

Bits b2, b3jand b4.0of the first Flag Byte shall specify the status of the group:

- {f set.téo 000 (Good Group) or to 010 (Unused Spare Group) no New Group Number is s

the Defective Group which this Used Spare Group replaces;

- if set to 110 (Defective Group) or 111 (Defective Spare Group) the New Group Number shall specify
the Group Number of the group which replaces this Defective Group or Defective Spare Group.

Bit b5 of the first Flag Byte shall specify whether or not Extended Gap Frames are present:

- if set to ONE, Extended Gap Frames are present. The number of Extended Leading Gap Frames shall
be specified by the first and that of Extended Trailing Gap Frames by the second byte following the
New Group Number bytes (if present);

- if set to ZERO, no Extended Gap Frames are present. The next Group Entry or a byte set to all
ONE:s shall follow the New Group Number (if present).
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Bits b6, b7 and b8 shall be set to ZERO.

b8 b7 b6 b5 b4 b3 b2 bl

A 10O O0O]JO0 O0O}O0 O

0 This Group is a Norma! Group or a Spare Group.
0 1 This Group is an Amble Group.
0 This Group is in Partition Reference.

Figure 72 - Second Flag Byte for Type A

Bits bl to b6 of the second FFlag Byte shall be set to ZERO.
Bits b7 and b8|shall specify the location and the status of the group:

- if set to 00, the group is a Normal Group or a Spare Group in the Partition Data;

- if set to 01, the group is an Amble Group;

- if set to 10, the group is a Normal Group or a Spare Group in the Partition Reference.
15.3.2.3.2 Groyp Entry for Type B

The Type B Gfoup Entries shall consist of either 1 or 2 Flag Bytes{ followed by count values which o¢cupy 0 to
12 bytes (see figure 73). The presence of these count values depends upon the values specified in the Flag Bytes.

Number of Sets of Invalid Frames
Flag| Bytes
Valup Extended Leading Gap Frames
0 to| 12 Bytes Extended Trailing Gap Frames

Consecutive Separator twos Count

Record Count (MSB)
Record Count (LSB)

Separator 1 Count (MSB)
Separator 1 Count (LSB)

Separator 2 Count (MSE)
Separator 2 Count (LSB)

Separator 3 Count (MSB)
Separator 3 Count (LSB)

Figure 73 - Type B Group Entry

20


https://iecnorm.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

ISO/MEC 11321:1992 (E)

The format of the first Flag Byte for Type B Group Entries shall be as shown in figure 74 and that of the second
Flag Byte for Type B Group Entries in figure 75.

b8 b7 b6 b5 b4 b3 b2 bl

R FS |GE GS EX
. . . . . . . 0 — Second Flag Byte is not present.
. . . . . . . 1 —— Second Flag Byte is present.
«+ o <+« +« 0 0 0 ——— Nolnvalid Frames
. y . « 0 0 1 — Sets of Invalid Frames present
. ’ « 0 No Extended Gap Frames
. y + 1 Extended Gap Frames present
. . 0 No consecutive Separator twos
. . 1 Consecutive Separator twos present
0 No record Count
0 1 1-byte Record Count
1 ( 2-byte Record Count

Bit 1 of the first Flag Byte shall specify the number of Flag:Bytes present:

Bits b2, b3

Bits bS5 of

Bit b6 of

Figure 74 - First Flag Byte for'Type B

if set to ONE, both Flag Bytes present;

if set to ZERO, only the First Flag Byte is present and the group to which the Group E
Normal Group or a Spare Group with;no Separator Marks.

and b4 of the first Flag Byte shall specify the status of the group:

if set to 000, there are no Invalid Frames;

the first Flag Byte shall specify whether or not Extended Gap Frames are present:

if set to ONE, Extended Gap Frames are present; the number of Extended Leading G
of Extended Trailing Gap Frames shall be specified by the two bytes which follow the )
of InvalidFrames (if present);

if settovZERO, Extended Gap Frames are not present.

the first Flag Byte shall specify if sequences of consecutive Separator twos exist in

ntry refers is a

if set to 001, the first coant*value shall specify the number of sets of Invalid Frames within the group.

ap Frames and
Number of Sets

the group (see

figure 76).

if set to ONE, one or more sequences of consecutive Separator twos are present;

if set to ZERO, no sequence of consecutive Separator twos is present.

Bits b7 and b8 of the first Flag Byte shall specify the number of bytes of the Record Count that follows the
Consecutive Separator twos Count (if present).
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b8 b7

b6 b5

b4 b3 b2 bl

SS

0
0
1

0 — No Separator 1 Count

1 — 1-byte Separator 1 Count

0 — 2-byte Separator 1 Count
No Separator 2 Count
1-byte Separator 2 Count

=IO O -
Ol=0o -

2-byte Separator 2 Count
No Separator 3 Count

1-byte Separator 3 Count
2-byte Separator 3 Count

This group is a Normal Group or a Spare Group

This group is an Amble Group

Bits b1 and b2
present):

if set
if set]
if set

Bits b3 and b4

This group is in the Partition Reference

Figure 75 - Second Flag Byte for Type B

bf the second Flag Byte shall specify the Separator 1 Count that may follow the Record

to 00, there is no Separator 1 Count;
to 01 the Separator 1 Count is specified by 1 byte;
to 10 the Separator 1 Count is specified by.2 bytes.

of the second Flag Byte shall specifythe Separator 2 Count that may follow the Se

Count (if preseft):

if set
if set
if set

Bits bS and b6
Count (if prese

if set
if set
if set

Bits b7 and b8

to 00, there is no Separator 2 Count;
to 01 the Separator 2 Count\is specified by 1 byte;
to 10 the Separator 2 Count is specified by 2 bytes.

of the second Flag:Byte shall specify the Separator 3 Count that may follow the Se
ht):

to 00, theresis;no Separator 3 Count;
to 01 the-Separator 3 Count is specified by 1 byte;
to 10.the-Separator 3 Count is specified by 2 bytes.

Count (if

parator 1

parator 2

bf dhe“second Flag Byte shall specify the part of the Partition to which the group belongs[

if set

if set

to 00, the group is a Normal Group or a Spare Group in the Partition;

to 01, the group is an Amble Group;

if set to 10, the group is a Normal Group or a Spare Group in the Partition Reference.

The field Consecutive Separator 2 Count of the Type B Group Entry, if present, shall have the format shown in

figure 76.
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b8 b7 b6 b5 b4 b3 b2 bl
SF3+ SF3 SF2

Number of occurrences of two consecutive Separator twos
0—0
1 —1
0 —2

(3
.

00—
1 —— more than 6

e oe o
oq o0 o
od o0 o
o o0 o

e OOO
= pee = OO

Number of occurrences of three consecutive Separator twos

e OOO

e = OO

=0 OO
N

o
3

more than 6

~ Number of occurrences.of more than three consecutive
Separator twos
0

1

2

more than*2

-0 0
= OO

Figure 76 - Consecutive Separator twos Count

15.3.2.3.3 Group Entry for Type C

The Type € Group Entry shall consist ofi'either 1 or 2 Flag Bytes followed by count values which |occupies 0 to
13 bytes (sge figure 77). The presence of these count values or not depends upon the values specifi¢d in the Flag
Bytes. :
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Flag Bytes

New Group Number (MSB)
New Group Number (LSB)

Value
0 to 13 Bytes

Extended Leading Gap Frames
Extended Trailing Gap Frames

The format of|the first Flag Byte shall be asshown in figure 78, the format for the second Flag Byte
shown in figute 79. The format of the Se¢pdrator twos Count shall be the same as specified for Typeg

Entries (see figure 76).

Record Count (MSB)
Record Count (LSB)

Separator 1 Count (MSB)
Separator 2 Count (LSB)

Separator 2 Count. (MSB)
Separator 2 Count (LSB)

Separator:3 Count (MSB)
Separator 3 Count (LSB)

Figure 77 - Pype C Group Entry

shall be as
B Group
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b8 b7 b6 b5 b4 b3 b2 bl

R FS |GE GS EX
. . . . . . * 0 — Second Flag Byte is not present.
. . < e . . * 1 —— Second Flag Byte is present.
¢+ + « 0 0 O Good Group
. . . - 0 1 O Unused Spare Group
+ + <+« =+« 1 0 O Continuation Spare Group
. ———1 08—} —————— Used Spare-Group
. . . + 1 1 0 ———— Defective Group
. . . 1 1 1 —— Defective Spare Group
. . «+ 0 No Extended Gap Frames
. . - 1 Extended Gap Frames present
. . 0 No Consecutive Separator twos
1 Count of Consecutive Separator twes

0 O No record Count
0 1 1-byte Record Count
1 0 2-byte Record Count

Figure 78 - First Flags Byte for Type C

Bit bl of the first Flag Byte shall specify the number of Flag:Bytes present:
- |if set to ONE, both Flag Bytes present;

- [if set to ZERO, only the first Flag Byte is'present and the group to which the Group Eptry refers is a
Normal Group or a Spare Group withyno Separator Marks.

Bits b2, b3 and b4 of the first Flag Byte shallyspecify the status of the group:
- [if set to 000 (Good Group), or;010 (Unused Spare Group) no New Group Number is specified;

- [if set to 100 (Continuation’ Spare Group), the New Group Number shall specify an approximation of
the number of unused.bytes in the group, in units of 1 024 bytes;

- |if set to 101 (Used-Spare Group), the New Group Number shall specify the Second Group Number of
the Defective Group which this Spare Group replaces;

- |if set to 110 (Defective Group) or 111 (Defective Spare Group), the New Group Numbe¢r shall specify
the Group’ Number of the group which replaces this group.

Bit b5 of the(first Flag Byte shall indicate if the group has Extended Gap Frames:

- if set to ONE, the number of Extended l.eading Gap Frames and the number of Extended Trailing
Gap Frames are specified by the two bytes following the New Group Number (if present);

- if set to ZERO, no Extended Gap Frames are present.
Bit b6 of the first Flag Byte shall specify if consecutive Separator twos exist in the group:

- if set to ONE, consecutive Separator twos are present;
- if set to ZERO, no consecutive Separator twos are present.

Bit b7 and b8 of the first Flag Byte shall specify the number of bytes used in the Separator twos Count, if
present.
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b8 b7 b6 b5 b4 b3 b2 bl

SS F S

*+ + « 0 0 — No Separator 1 Count
. . + 0 1 — 1-byte Separator 1 Count
10— 2-byte Separator 1 Count

—~——-———— No Separator 2 Count
1-byte Separator 2 Count

O O .
OO -

2-byte Separator 2 Count
No Separator 3 Count

0of O
. - 0 1 1-byte Separator 3 Count
1 O

2-byte Separator 3 Count

This group is a Normal Group or a Spare Group

This group is an Amble Group

Bits bl and b2
Bits b3 and b4
Bits b5 and b6
Bits b7 and b8

- if set
- if set
- if set

15.3.3 Partition

This group is in Partition Reference

Figure 79 - Second Flag Byte for Type C

f the second Flag Byte shall specify the number of bytes in-the Separator 1 Count.
f the second Flag Byte shall specify the number of bytes\in the Separator 2 Count.
f the second Flag Byte shall specify the number of bytes in the Separator 3 Count.
f the second Flag Byte shall specify the status and/or the location of the group:

to 00, the group is a Normal Group or a Spare Group in the Partition Data;
to 01, the group is an Amble Group;
to 10, the group is a Normal Group.or an Amble Group in the Partition Reference.

Postamble

The Partition Pgstamble shall consist of zere~or more Amble Groups.

15.3.4 Partition

The Partition [

Data

Groups, Spare (sroups and Amble’ Groups.

In order to faci
other marks are

itate updaté-in-place, the overwrite of a file or set of records in a sequential file struc
defined.\These are the Continuation Mark and the Continuation Mark Pointer. The Con|

Mark is used tq indicate the start of data which has been continued from a non-contiguous record

current group

pata shall contain{user data. Within- the Partition Data there are three types of grouyps: Data

fure, two
inuation
ithin the

aldifferent group, and to indicate the end of information contained in the previous cgntiguous

record. The Continuation Mark Pointer is used to indicate that the current set of records is continued following
the Continuation Mark (usually in a Spare Group) referred to by this Continuation Mark Pointer. The
continuation of the set of records ends at the first unused record or mark (a Separator or a Continuation Mark).
The Continuation Mark and the Continuation Mark Pointer are used together to allow a unit of data to replace

an older unit of

data that is of smaller size.

15.3.4.1 Data Groups

Data Groups shall be Normal Groups which contain the user data written in the Partition Data. The contents of
Data Groups affect the running counts in Pack Items No. 4 and No. 7.

15.3.4.2 Amble

Groups

This International Standard does not limit the number and the position of Amble Groups in a Partition Data.
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15.3.4.3 Spare Groups

The contents of Spare Groups do not affect the running counts in Pack Items No. 4 and No. 7.

15.3.4.4 Last Group of the Partition Data

The last group of the Partition Data can be a Data Group, an Amble Group or a Spare Group.

1992 (E)

If the group is written in Group Format 0, it shall be followed by at least 1 Extended Trailing Gap Frame.

If the group is written in Group Format 1, it shall be followed by at least 2 Extended Trailing Gap Frames.

15.3.5 End

An EOP (
Frames or
the last gr

the last gro
An EOP in

The Partitipn Initialization Count of the EOP shall be set to "i-1" where "i"\is‘the Partition Initial
of the grou

15.3.6 Unu

An Unused
recorded in

Partition is

The Partiti

n
of the grout)s of the Partition Data.
In the Pack

154 EOI
The EOI (

an unform3

area of the

In all areas

group and

nd of Partition) area shall consist of-an Ambie Group that either has at least three
s preceded by at least three Extended Leading Gap Frames. This Amble Group shall b
ip of Partition Data augmented by 1.

Hicates the end of Partition Data.

ps before EOP in the current Partition.

jed Area

formation. The Unused Area sets aside room forlappending to the Partition Data A
continued from the end of an Unused Area or EOP.

Initialization Count of the Unused Area shall be different from the Partition Initial

Items of the Unused Area only the following data must always be valid:

]

]

Bytes No. 1 and No. 8 in all Pack dtems;
Absolute Frame Number in Pa¢k Item No. 1;
nitialization Count in Pack\Jtem No. 2;

Partition Number in Pack“ltem No. 3;

Partition Initialization \€ount in Pack Item No. 3.

End of Information) shall indicate the end of the formatted part of the tape, and may b

last Partition on the tape.

from the first group of Load/unload Area up to the EOI Group, excluding the EOI

up of the Partition Data. The Group Number of this group shall be equal to the Grouy

Leading Gap
e placed after
p Number of

jzation Count

Area can be continued from an EOP. It consists of groups or frames and is not assumed to contain

rea. The next

jzation Count

e followed by

tted part.An EOI shall consist on an Amble Group placed after the last Partition or after the unused

Group, every

Tame shatl fiave the same mitiatization Cournt.

The Initialization Count of EOI shall be set to "i-1", where "i" is an Initialization Count of groups before EOL

The Initialization Count of groups after EOI shall be different from that of the groups and frames in the area
before EOL

15.5 Repeated Groups

In Group Format 1, a Normal Group may be repeated any number of times. If, within the same Partition, two or
more groups have the same Group Number, the group with the lower Absolute Frame Numbers shall be the
original group and the other copies of it.

In the Gro

up Entry List there shall be only one single entry for all cccurrences of the group.
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If between any two occurrences of a group there exist 1 to 45 frames associated with, or being part of, a group
having a different Group Number from that of the repeated group, then these frames are Invalid Frames and
recorded as such in the Group Entry List.

15.6 Repeated Frames within a Normal Group

In Group Format 1, within a Normal Group a frame can be repeated. The maximum number of Intermediate
Frames between a frame and its copy shall be 44 frames. If within the same group two frames have the same
Frame Number, the frame with the lower Absolute Frame Number shall be the original frame and the other the
copy of it.

The sequence fonsisting of the original frame, the Intermediate Frames (up to 44) and the copy of-the original
frame can be rppeated any number of times.

If between any|two occurrences of a frame there exist 1 to 44 frames having a Group Number different| from that
of the repeated frame, then these frames are Invalid Frames and recorded as such in the Group Entry Llist.

15.7 Relocatidn of Defective Groups

If a Good Grqup written in Group Format 0 is declared defective, its content shall’ be relocated info a Spare
Group. The criteria according to which a Good Group is declared defective are-application-dependent [and, thus,
not specified by this International Standard.

The Group Status field in the Main ID and in the Group ID of the Defective Group shall identify it as a
Defective Groyp and its New Group Number shall contain the Group Number of the Used Spare Group into
which its contgnt has been transferred. To ensure readability of theyNew Group Number in the Defective Group,
it shall be written repeatedly in the User Data Area of the ‘Defective Group. The MSB of the New Group
Number shall he written at all even byte positions and LSB at“all odd byte positions.

The Used Spafe Group shall contain the User Data for:the original Good Group found defective. The System
Data of the Used Spare Group shall be changed to contain the System Data of the original Good Group with the
following exceTtions in the Group ID List:

- the [Group Status shall be changed to Used Spare Group;

- the New Group Number shall be'changed to the Second Group Number of the original group.

The Group Nymber, the Second Group Number and the Not Normal Group Flag of the Used Spare |Group, as
well as its Pac‘j Items shall remain unchanged.

The Group Status and the New_Group Number(s) of the Defective Group and of the Used Spare Groyp shall be
recorded in thg Group Entry List, except in the case of a Master Reference Group.

15.8 Appending

In Group Format 0, a'group can be appended after any other group in the Partition Data. Once a group has been
appended, any.data which was previously written further down the current Partition becomeJ logically
inaccessible and shall be marked as Unused Area.

In Group Format 1, a new group can only be appended to the end of the current Partition Data.

In either Group Format, when appending to the end of the Partition Data, the old EOP is overwritten with the
new data and a new EOP is written after the new data.

A group can be written after any other group on the tape.

Data may be appended to the tape by either the seamless or non-seamless methods. An append operation may be
described as seamless only if the appended: tracks are placed as if they were written in a continuous sequence. No
tracks are partially overwritten to a point of being un-readable nor are any gaps left between tracks. The drive’s
servo system will not, therefore, encounter a discontinuity between the existing tracks and the appended tracks
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during reading.To achieve a seamless append, the tolerances described in figure 81 and the rules in 15.8.1.1 shali
apply. To achieve a non-seamless append the rules in 15.8.1.2 shall apply.

The frames up to and including frame A in figures 80, 81 and 82 contain information which is to be retained.
Frame A shall be the last Data Frame of the group, as identified by the final occurrence of the frame with the
corresponding Frame Number. When information is appended, the append starts with Extended Gap Frames at
frame B and the information at frame C.

15.8.1 Seamless appending

15.8.1.1 Rules for seamless appending

Rule 1. Exfactly 1 frame shall exist between frame A and frame B, i.e. if frame A has an Absolute llrame Number
of n, then [frame B has an Absolute Frame Number of n+2.

Rule 2. The frame written between frames A and B shall be contiguous with frame A{ji.e. no unfecorded space
between A and B is permitted, nor is any discontinuity or repetition of Absolute)Frame Number, nor is any
physical discontinuity or seam. This frame shall be a Gap Frame. This frame shall ' not be a frame|of an EOP or
an EOI Gyoup.

Rule 3. Al minimum of 2 frames shall exist between frames B and C, i@€\\if frame B has an Apbsolute Frame
Number of n+2, then frame C shall have an Absolute Frame Number ‘of)n+5 minimum. No unnecorded space,
physical discontinuity or seam or Absolute Frame Number discontindity or repetition is allowed between frames
B and C.

1 frame m+1 frames
\ mz21

Absolute Frame — n n+2 n+4+m

Nl I
INUIIIUCT

Figure 80 - Seamless appending rules

15.8.1.2 Tolerances for seamless appending

The position of the first track of frame B (AFN = n+2), as measured along the length of the tape at the point
shown in figure 81, shall be at a distance of x = 244,5 ym % 40,0 pm from the first track of the frame with
AFN = n+1. This tolerance shall be met for contiguous location under continuous operation as well as for
seamless appending.
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Frame A Frame Frame B
AFN =n AFN =n+1 AFN = n+2

N\ \
NN \

(AW N\

Tapg Reference Edge /

P

X

Figure 81 - Tolerance for seamless appending

15.8.2 Non-seanjless appending

15.8.2.1 Rules fllr non-seamless appending

Rule 1. A mini
has an Absolute]l Frame Number of n, then frame B\has an Absolute Frame Number of n+2 minimum
maximum.

um of 1 and a maximum of 2 frames-shall exist between frame A and frame B, i.e. if|frame A

and n+3

Rule 2. The spdce between frame A and frame B shall be occupied by‘a set of frames, i.e. no unrecorded space

between frames|A and B is permitted. These frames shall not be a frame of an EOP or an EOI Group.

Rule 3. A minimum of 29 frames.shall exist between frames B and C, i.e. if frame B has an Absolut:zj Frame

Number of n, then frame C shall_bave an Absolute Frame Number of n+30 minimum. No unrecord

space,

physical discontjnuity or seam_or’Absolute Frame Number discontinuity or repetition is allowed betweg¢n frames

B and C.
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m frames
m 229

101

\\

\\\\N\\\\\\y
BEE e

n+p+m+p

n+ p+ 1
Figure 82 - Non-seamless appending

Absolute Frame —

Numbegr
The process of overwrite consists in writing a new Main Zone (see 13.1) over the previous Main Zone of a track.

15.9 Overpwrite (figure 83)
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7/

Non-gv
track

A\ A\ A\
\/\/\/\1{\ X\ /\

¢ AV N\
F frst trac
an overwrlite

Overlapped Track Last track of
track width Pitch an overwrite

Figure 83 - Track configuration after overwrite

15.9.1 Overla track width

The track widt
in 11.1.3.

in portions of the track where the following track overlaps the current track shall be a;

15.9.2 Non-overrlapped track width

K following

5 specified

The track width in portions of the track”where the following track does not overlap the current track shall be

between 15,81 jum and 22,74 pm.

15.9.3 Rules far overwrite

Rule 1. The ¢verwrite shatlstart either within the Extended Leading Gap Frame, if present, or )
Leading Gap Frames. The latest point at which the overwrite may start is the negative azimuth trg
Leading Gap Hrame with Frame Number -1.

Rule 2. All bidcks of the Main Zone of at least 58 consecutive tracks shall be overwritten, whereby no A

within the
ick of the

A\TF Block

shall be erased.

Rule 3. The overwrite shall end with either track of the Trailing Gap Frame or any of the Extended Trailing Gap

Frames, if present.
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