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Information technology — 8 mm wide magnetic tape cartridge — Helical scan
recording — AIT-1 format

Section 1 - General

1
This
enabl

recor
interc

Inforn
interc

2
2.1
A tap

herein. The tape requirements shall be satisfied throughout the extentyof the tape.

2.2

A dri
recor

appemnding and overwriting are implemented.

A clai
th
th

In addglition a claim of conformance shall state

wh
re

th

2.3
A driy

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

be
frg

Sbuﬁc
nternational Standard specifies the physical and magnetic characteristics of an 8 mm wide_ma|
e physical interchange of such cartridges between drives. It also specifies the quality, 0f thd
ling method and the recorded format - called Advanced Intelligent Tape No. 1 (Al¥-1) - th
hange between drives by means of such magnetic tape cartridges.

nation interchange between systems also requires, at a minimum, agreement béetween the inter
hange code(s) and the specifications of the structure and labelling of the information on the interc
Conformance

Magnetic tape cartridge
e cartridge shall be in conformance with this International Standard-if it meets all the mandatory

Generating drive

e generating a magnetic tape cartridge for interchange-shall be in conformance with this Interr
lings on the tape meet the mandatory requirements-of this International Standard, and if eith

Im of conformance shall state which of the following optional features are implemented and which
e performing of a Read-After-Write check»and the recording of any necessary repeated frames;

b generation of ECC3 Frames.

ether or not one, or more,+egistered algorithm(s) are implemented within the system and are
ceived from the host priorsto-eollecting the data into Basic Groups, and

e registered identification humber(s) of the implemented compression algorithm(s).

Receiving drive
e receiving asmagnetic tape cartridge for interchange shall be in conformance with this Internation

able to-fecognise repeated frames, and to make available to the host, data and Separator Marl
mes;

gnetic tape cartrid
recorded signals
ereby allowing d:

change parties up
hanged cartridge.

requirements spec

ational Standard |
er or both metho

are not

able to compress

al Standantkif it is

s from only one o

b

able to recognise multiple representations of the same Basic Group, and to make availabl

to the host, dat:

Separator Marks from only one of these representations;

error correction;

nu

mber available to the host;

be able to make processed data available to the host.

In addition a claim of conformance shall state

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

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

be able to recognise processed data within an Entity, identify the algorithm used, and make its registered identific:
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— whether or not one or more de-compression algorithm(s) are implemented within the system, and are able to be applied to
compressed data prior to making such data available to the host;

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

3

Normative references

The following standards contarn provrsrons whrch through reference in this text constltute provrsrons of this International

Standard. A

, and parties to

agreements| based on this Internatronal Standard are encouraged to investigate the p053|b|I|ty of applying the most recent
editions of the standards indicated below. Members of IEC and ISO maintain registers of currently) valld International

Standards.
ISO/R 527 (pll parts), Plastics- Determination of tensile properties

ISO 1302:1992, Technical drawings Method of indicating surface texture.

ISO/IEC 11%76:1994, Information technology - Procedure for the registration of algoritiims for the lossless| compression

For the purpgoses of this International Standard the following definitions apply:

4.1
4.2
4.3
4.4
4.5
4.6
4.7

4.8

4.9

4.10
411
412
4.13

4.14

4.15
4.16
4.17

4.18
4.19
4.20

of data.

Defjinitions

Abgolute Frame Number (AFN):A sequence number, encodetin the Frame.
a.c) eraseA process of erasure utilizing magnetic fields of decaying intensity.
AcdessA read or write pass over a partition.

algorithm: A set of rules for transforming the logical representation of data.

Avdrage 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 20,0 mm of tragk, exclusive of

azimuth: The angular deviation~made by the mean flux transition line with a line normal to the ceptreline of the
recarded track.

badk surface:The surfacé of the tape opposite to the magnetic coating which is used to record data.
byte:An ordered set pf bits acted upon as a unit.

carfridge: A case-containing magnetic tape stored on twin hubs.

Channel bit;A bit after 8-10 transformation.

Cogleword:A word generated by a compression algorithm. The number of bits in a Codeword is varigble, and is not
spegified by this International Standard.

iven of the Bpproach, in
the forward direction of tape motlon of the Partition Boundary or of the Physical End of Tape.

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

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

flux transition position: That point which exhibits maximum free-space flux density normal to the tape surface.
flux transition spacing:The distance along a track between successive flux transitions.

Frame: A pair of adjacent tracks with azimuths of opposite polarity, in which the track with the positive azimuth
precedes that with the negative azimuth.
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4.21

4.22

4.23

4.24

Note 1
Note 2

4.25

Note -

4.26
4.27

4.28
4.29
4.30

4.31

4.32
4.33
4.34

4.35
4.36
4.37
4.38

Note -
Market
availal
deman

Housekeeping FrameA Frame which contains no user data and which is identified as such
Data Fields therein.

Logical Beginning of Tape (LBOT):The point along the length of the tape where a rec
interchange commences.

by the setting of tt

ording of data for

magnetic tape:A tape which will accept and retain the magnetic signals intended for input, output and stora

purposes on computers and associated equipment.
Master Standard Amplitude Calibration Tape: A pre-recorded tape on which the standard

signal amplitudes

on an a.c. erased tape.
- The tape includes recording at 1 428,6 ftpmm, 1 904,8 ftpmm, 2 857,1 ftpmm and 3 809,5 ftpmm.

- The Master Standard Amplitude Calibration Tape has been established by Sony Corporation of Japan.

Amplitude, Resolution, Overwrite and Signal-to-Noise ratio.

The Master Standard Reference Tape has been established by Sony Corporation of Japan.

commences.
Physical Beginning of Tape (PBOT)The point where thedeader tape is joined to the magneti
Physical End of Tape (PEOT)The point where the trailertape is joined to the magnetic tape.

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

pre-recording condition: The recording levels, above which a tape intended for interchange
have been recorded.

processingThe use of an algorithm to_transform host data into Codewords.

Processed RecordA sequenceof Codewords which results from the application of processin
Record.

record: Related data treated as a unit of information.
Reference FieldThe Typical Field of the Master Standard Reference Tape.
reprocessingThe use of an algorithm to transform Codewords into data as required by the hos

Secondary Stamdard Amplitude Calibration Tape:A tape pre-recorded as specified for thg
Amplitude Calibration Tape the outputs of which are related to those of the Master Standard
Tape by calibration factors.

Secondary,_Standard Amplitude Calibration Tapes can be ordered under Part No. SSCT-AIT-1 from Sony Corporation,
ng Div. 6-7-35 Kitashinagawa, Shinagawa-ku, Tokyo 141, Japan. In principle such Secondary Standard Amplitude

have been recorded In the tracks of positive and negative azimutumaside, recorded at a track gitch of 1o,

Master Standard Reference TapeA tape selected as the standard for the, Reference Recprding Field, Sign:

Memory In Cartridge (MIC): A chip within the case containing inforrmation on recordings made on the tape.
Partition Boundary: The point along the length of a magnetic tape at which a Partition ends gnd the next Partiti

C tape.

expressed in flux

shall not previous

processed dataA sequence of Codeiwords which results from the application of processing to data.

g to an Unprocess

[

Master Standard
Amplitude Calibrat

RIWE Raenpedia
CHdipeationill be

le until'the year 2006. However, by agreement between ISO and Sony Corporation, this period can be shortened tr k& utedaccount the

d for,such Secondary Standard Amplitude Calibration Tapes.

4.39 Secondary Standard Reference Tape tape the outputs of which are related to those of the Master Standare

Reference Tape by calibration factors.

Note - Secondary Standard Reference Tapes can be ordered under Part No. SSRT-AIT-1 from Sony Corporation, RME Compariy, Datkekitegl

Div., 6-7-35 Kitashinagawa, Shinagawa-ku, Tokyo 141, Japan. In principle such Secondary Standard Reference Tapes wilebentivV#ie year 2006.
However, by agreement between ISO and Sony Corporation, this period can be shortened or extended to take into accoudtfthesggmaacondary
Standard Reference Tapes.

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

4.40
4.41

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

Standard Reference Amplitude (SRA)The Average Signal Amplitude from the tracks of positive azimuth of

the Master Standard Amplitude Calibration Tape at a specified physical recording density.
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4.42 Tape Reference EdgeThe bottom edge of the tape when viewing the recording side of the tape, with the PEOT to
the observer's right.

4.43 Typical Field: In the plot of Average Signal Amplitude against the recording field at the physical recording density
of 2 857,1 ftpmm, the field that causes an Average Signal Amplitude equal to 90% of the maximum Average Signal
Amplitude.

4.44 Standard Reference CurrentThe current that produces the Reference Field.
4.45 Test Recording Current:The current used to record an SRA. It is 1,5 times the Standard Reference Current.
4.46 tragk: A diagonally positioned area on the tape along which a series of magnetic signals may be recorded.

4.47 unprocessed dataData which has not been subjected to processing.

4.48 Unprocessed RecordA record of unprocessed data, comprising an integral number of bytes:

5 Conventions and Notations
5.1 Representation of numbers

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

The setting pf a bit is denoted by ZERO or ONE.

Bit patternsjand numbers in binary notation are represented by strings ofdigits 0 and 1. Within such strings, X may be used to
indicate thaf the setting of a bit is not specified within the string.

Bit patterns fand numbers in binary notation are shown with the most\significant bit to the left and the least sigpiticiet bit t
right.

The most significant bit of an 8-bit byte is denoted by b8 and.the least significant by b1.

52 Narnes
The names pf basic elements, e.g. specific fields, are"given with a capital initial letter.

6 Acrpnyms

AEWP After Early Warning Point
AFN  Abgolute Frame Number
ATF  Autpmatic Tracking Finding
BAT  Blogk Access Table

ECC  Errgr Correcting Code
EOD End of Data

EWP  Eary Warning Point

GIT Group Information Table
LBOT Logjcal Begifnning of Tape
LSB Least Significant Byte
LF-ID Log|calkrame Identifier
MIC  Memoty in Cartridge

MSB  Most Significant Byte
MSRT Master Standard Reference Tape
PBOT Physical Beginning of Tape
PEOT Physical End of Tape
RAW Read-After-Write

SNR  Signal-to-Noise Ratio

msb Most significant bit
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7 Environment and safety

7.1 Test environment

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

temperature :23C+2°C
relative humidity 140 % to 60 %
conditioning period before testing : 24 h

7.2 Operating environment

Cartridges used for data interchange shall be capable of operating under the following conditions;”as measured within 1(
of the tape exit from the drum of the generating or receiving drive:

temperature :8Cto 45°C
relatiye humidity : 20 % to 80 %
wet bulb temperature . 2& max.

Therg shall be no deposit of moisture on or in the cartridge.
The gbove conditions include any temperature rise that may occur while operating the drive.
Condjtioning before operating:

If a chrtridge has been exposed during storage and/or transportation to a condition outside the above values, before t
cartriflge shall be conditioned in the operating environment for a.time at least equal to the period during which it h&as bee
of the operating environment, up to a maximum of 24 h.

Note - Rapid variations of temperature should be avoided.

7.3 Storage environment
The fpllowing conditions shall be observed during sterage

temperature "8 1o 32C
relatiye humidity :20 % to 60 %

The dtray magnetic field at any point on‘the tape shall not exceed 4000 A/m. There shall be no deposit{of moisture on or |
cartrifige.

7.4 Transportation
Recommended limits for theenvironment to which a cartridge may be subjected during transportation) and the precautic
be taken to minimize the possibility of damage, are provided in annex H.
7.5 Safety

The dartridge and.its components shall satisfy the requirements of Standard IEC 950. The cartridge gnd its components
not cpnstitute <any safety or health hazard when used in the intended manner, or through any foreseeable misuse
infornhation_proeessing system.

7.6 Flammability

The cartridge and 15 components shait be made from matertals, which ffignitedfrom a martch frame, do not continue to
in a still carbon dioxide atmosphere.
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Section 2 - Requirements for the case

8 Dimensional and mechanical characteristics of the case
8.1 General

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

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

Figure 2 is a perspective view of the cartridge seen from the bottom.

Figure 3 is a perspective view of Reference Planes X, Y and Z.

Figure 4 shows the front side with the lid closed.

Figure 5 shows the left side with the lid closed.

Figure 6 shows the top side with the lid closed.

Figure 7 shows the right side with the lid closed.

Figure 8 shows the rear side with the lid closed.

Figure 9 shows the bottom side, Datum and Support areas.

Figure 10 shows the bottom side with the lid removed.

Figure 11 shows an enlarged view of the Datum and Recognition holes.

Figure 12 shows the cross-sections through the light path holes, the Recegnition holes and the Write-inhibit hole.
Figure 13 shows details of the lid when closed, rotating and open.

Figure 14 shows the details of the lid release insertion channel.

Figure 15 shows the lid lock release requirements.

Figure 16 shows the reel lock release requirements.

Figure 17 shows the reel unlock force direction.

Figure 18 shows the lid release force direction.

Figure 19 shows the lid opening force direction.

Figure 20 shows the light path and light window.

Figure 21 shows the internal tape path and light-path.

Figure 22 shows the cartridge reel and a crogss-section of the cartridge reel.

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

Figure 25 shows the MIC requirements on an enlarged view of the rear side.

Figure 26 shows the MIC requiréments on an enlarged view of the bottom side.

The dimensjons are referred to three orthogonal Reference Planes X, Y and Z (see figure 3).
Plane X is perpendicular to Plane-Z and passes through the centres of the Datum holes A and B.
Plane Y is perpendicular to'Plane X and Plane Z and passes through the centre of Datum hole A.
Datum areap A, B and.Clie in Plane Z.

8.2 Overall dimension (figures 5 and 6)

The length ¢f the.case shall be

I1 =625 TIITE O, 3 T
The width of the case shall be
I, =95,0 mmt 0,2 mm
The distance from the top side of the case to Reference Plane Z shall be
l3=15,0 mmt 0,2 mm
The distance from the rear side to Plane X shall be
l,=47,35 mmt 0,15 mm

The distance from the right side to Plane Y shall be
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8.3

lg=13,0 mmt 0,1 mm

Holding areas

ISO/IEC 15780:1998 (E)

The holding areas shown shaded in figure 6 shall be the areas along which the cartridge shall be held down when inserte
the drive. The distance of the holding areas from Plane X shall be

lg = 12,0 mm max.

The width when measured from the edges of the case shall be

8.4

The d
consi

The d
distan

Therg

An ag

The ipnermost width of the channel shall be

Therg

The d

The h

I, =3,0 mm min.

Cartridge insertion

artridge shall have asymmetrical features to prevent insertion into the drive in other than‘the co
5t of a channel, a recess and an incline.

hannel (figures 4 and 14) shall provide for an unobstructed path, when the lid is closed and locke
ce of the channel from Plane Y shall be

lg=79,6 mmt 0,2 mm
shall be a chamfer at the beginning of the channel defined by

lg=1,0 mm+ 0,1 mm
l16= 1,5 mm+ 0,1 mm

ditional chamfer further into the channel shall be defined hy.

l10=0,7 mm+ 0,1 mm
l17=1,9 mm+ 0,1 mm
l1g= 3,65 mmt 0,10 mm

l11= 1,0 mm min.
shall be a chamfer on the lid defined\by

l1,=1,2 mm+ 0,1 mm
l13=0,8 mm+ 0,1 mm
l14=1,2 mm+ 0,1 mm
l15=0,5 mm+ 0,1 mm

istance from the left.side of the case to the release pin shall be
l19=0,2 mmt 0,2 mm
eight of the insertion area shall be

l59=2,3 mm min.

+ 0,2 mm

rrect orientation. T

i, to unlockethe lid.

[5;=2,5mm

-0,0mm

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

l5»,=7,5 mm max.
lr5=11,0 mmt 0,2 mm
lo4=1,5mmt 0,1 mm

The depth of the recess shall be

lo5=1,5mm+ 0,1 mm

The incline (figure 13) is part of the lid structure. The distance of the incline from Plane X shall be
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+ 0,0 mm
log= 7,7 mm
-2,5mm
The angle of the incline shall be

a; =17,5°+4,0°

The incline shall end at its intersection with radiyiésee 8.13).

8.5

Window (figure 1)

OISO/IEC

A window
beyond the

8.6 Lod

The cartridg
mechanism

The distanc
g 3
The distanc
PR
The width o
307
The depth o
|31 7
The angle o
ay 7
8.7 Lah
A portion of
the size of t
The area us

The position

323
333
343
l171
The label a

ay be provided on the top side so that parts of the reels are visible. The window, if provided;
height of the cartridge.

ding grips (figures 5 and 7)
e shall have a recessed loading grip on the right and on the left side to allow handling by an a

b from Plane X to the centreline of the loading grip shall be
39,35 mmt 0,20 mm

b of the side edges of the loading grips from Plane Z and from the top side, respectively, shall be
1,5 mmx 0,1 mm

the indent shall be

5,0 mm+ 0,3 mm

f the indent shall be

2,0 mm+ 0,2 mm

f the indent shall be

90°+ 5°

el areas (figures 6 and 8)

the rear side of the cartridge and a portion of the top side of the cartridge may be used for labels
ne labels shall not interfere with*the operation or clearance requirements of the cartridge compons

ed for labels on the top side shall not extend beyond the inner edge of the holding areas Igefimiel. i
and dimensions of the-label area on the rear side shall be defined by

0,5 mm min.
1,5 mm ming
65,0 mm_max.

> 164
easishall not be recessed by more than 0,3 mm.

thall not extend

utomatic loading

Thadgortion
nt parts.

y

mareas and Datum holes

8.8 Dat

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

The centres

of Datum holes A and B shall lie in Plane X.

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

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

I35 = 68,0 mmt 0,1 mm

The distance from the centre of the circular Datum hole C to Plane Y (see figure 11) shall be


https://standardsiso.com/api/?name=578608f8ac646dabf89786f1dc9dc39d

OISO/IEC ISO/IEC 15780:1998 (E)

I36= 10,20 mmt 0,05 mm

The distance from the centre of Datum hole D to that of Datum hole C (see figure 9) shall be
I37=89,4 mmt 0,1 mm

The distance from the centres of Datum holes C and D to Plane X (see figure 10) shall be

I3g= 36,35 mmt 0,08 mm

The t-\inl nacaaoftha cacavuall n tha Mot Araac cha
T C oSOt Ca st varm i trrcDotoror cos— Sttt

l39=1,2 mm+ 0,1 mm

The diameter at the bottom of Datum hole A and Datum hole C shall be
l40= 2,6 mm min.

The depth of the holes shall be

l4>=4,0 mm min.

The Upper diameter of Datum holes A and C shall be
+ 0,05 mm
l44= 3,00 mm
- 0,00 mm
This diameter shall be maintained to a depth of
l41 = 1,5 mm min.
The Holes shall be tapered from this depth to the bottom of diatpgter
Therd shall be a chamfer around the outside of Datum:hole A and Datum hole C defined by
l43=0,3 mm max.
ag=45°%1°
The Width at the bottom of Datum holes Band D shalj,pe
The gepth of these holes shalllps
The dimensions at the top of thege\holes shall be
l45=3,5 mm+ 0,1 mm
+H0;05 mm
l46= 3,00 mm
<0,00 mm
ry = 1,7 mm-min.
This width shall\be maintained to a depth

Therg shall'be a chamfer around the outside of Datum holes B and D defigaihyas.

8 9 Sinnnrt arnac /'Fiﬂlllrr\ 9\

oOpP ot o g ot 7

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

The areas withit g of the edge of the cartridge shall be recessed from the Support areas.
l49= 0,5 mmt 0,1 mm
The position and dimensions of Support areas A and B shall be defined by

l47=10,0 mmt 0,1 mm (twice)
l4g=11,0 mmt 0,1 mm
lsp= 7,0 mmt 0,1 mm
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The distance of Support areas C and D from Plane X shall be

lg; = 30,0 mmt 0,1 mm

The dimensi

ons of Support areas C and D shall be defingg apd

lg5=5,5 mmt 0,1 mm
lg3= 64,5 mmt 0,2 mm

8.10 Recognition holes (figures 10, 11 and 12)

OISO/IEC

There shall

The position

|54
|55 3

|56
The position
lg1
Recognition
form. Its pog
l5g
142
l143
144
The depth o
|59
The depth b
lgo
Section E-H
punched ou

be three Recognition holes numbered 1 to 3 as shown in figure 11.

of the centre of Recognition hole 1 shall be defined by

43,35 mmt 0,15 mm
3,7 mmt 0,1 mm
2,3 mmt 0,1 mm

of the centre of Recognition hole 2 shall be definég,land
10,0 mmt 0,1 mm

holes 1 and 2 shall be circular, their diameter shall be 38 Opinmm. ‘Recognition hole 3 shall hav
ition and dimensions shall be defined by

74,3 mmt 0,1 mm
= 77,3 mmt 0,1 mm
= 41,15 mmt 0,10 mm
= 44,45 mmt 0,10 mm

f a closed Recognition hole below Plane Z (section E-E in figure 12) shall be
+0,3mm

1,2 mm
-0,1 mm

elow Plane Z of an open Recognition-héle shall be

5,0 mm min.

shows a Recognition hole~elesed by a plug. This plug shall withstand an applied force of 0,5
[

This International Standard preseribes the following states of these holes.

Recognition hole-~1'shall be closed
Recognitionhele 2 shall be open
Recognitign-hole 3 shall be open

8.11 Write-inhibit.Hole (figure 11)

The centre

bf the Write-inhibit hole shall be definedfyand

|57

P a square

N without being

- 64O
; -

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

The depth o

f a closed Write-inhibit hole below Plane Z shaljpe

The free space below an open Write-inhibit hole shallbeelow Plane Z.

When the Write-inhibit hole is open, recording on the tape is inhibited. When it is closed, recording is enabled.

The case may have a movable element allowing the Write-inhibit hole to be opened or closed. If present, this element shall be
such that the state of the Write-inhibit hole shall be visible (see figure 8 as an example). The Write-inhibit hole clbsare sha
constructed so as to withstand a force of 0,5 N. The force required to open or close the Write-inhibit hole shall be Hetween 1

and 15 N.

10
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8.12 Pre-positioning surfaces (figures 4 and 10)
These surfaces determine the position of the cartridge when it is inserted into the loading slot of the drive.
The distance of the surface on which the Tape Reference Edge rests from Plane Z (figure 4) shall be

+ 0,0 mm
lg2=2,4 mm
-0, mm

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

lgz= 1,0 mmt 0,1 mm
lgq4 = 69,0 mmt 0,2 mm

The gosition of the cartridge relative to Plane X shall be controlled by the pre-positioning surfaces defingd by
lg5 = 14,65 mmt 0,10 mm

The gngle of the chamfer at the edge of this surface shall be defined by
a,=45°¢ 1°

8.13| Cartridge lid (figures 6, 13 and 15)

The gartridge shall have a lid for protection of the tape during handling;~storage and transportation. The lid consists of
parts) the main part and an auxiliary part.

The main part rotates around an axis A (see figure 13) the position of which is fixed relative to the cage. Its locdt®n she
defingd by

l,7=10,55 mmt 0,10 mm
lg7=7,5mm+ 0,1 mm

The guxiliary part rotates around axis B the positionizof which is fixed relative to the main part of the lid and moves with
Wher the lid is in the closed position, the location ‘of axis B shall be defined by

legg= 7,0 mm+ 0,1 mm
lgo= 10,1 mm+ 0,1 mm

The rptation of the auxiliary part is controlled by a cam at each end so that it follows the path indicated in figure 13.
In theg open position, the front edge, of the auxiliary part shall be at a height
l79 = 14,8 mm min.

above Plane Z.

The dase shall allowd{or-proper clearance of the lid and auxiliary part defined by

+ 0,2 mm
l;1=1%5mm
-0,0 mm

4= 1,2 mm+ 0,1 mm

Wher tha lidic camnlatalhs anan naithar nart chall avtand bhavon
tHe-HES-CoHpretery-ope e RerpPatSHar-extenaueyeh

o8
D

lane-paralleHo-Rlane-Zlocated-above it at a height
l;3= 22,3 mm max.

When the lid is in its completely open position, its front edge shall have been rotated by an angle defined by

+1°
a5 = 85°
-2°

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

l74= 22,5 mm max.

The path of the top of the lid as it opens shall be defined by

11
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r2=

14,9 mm max.

The start point of the incline on the case that meets the lid (figure 6) shall be defined by

l;5= 8,4 mm max.

In the closed position of the lid, its height over Plane Z (figure 13) shall be

OISO/IEC

and its distq

1773

+ 0,0 mm
l;6=15,2 mm
- 0,5 mm
nce from Plane X shall be
+ 0,0 mm
15,3 mm
-0,3mm

In the close

l7g 3
The top fron
ry=

The design
pin located

| position of the lid, its inside shall provide a clearance for the tape defined by

13,15 mmt 0,10 mm
t of the lid shall be convex. The centre of the corresponding radius shall be'on axis A. This radius
14,7 mm max.

bf the locking mechanism is not specified by this International Standard except that it shall be ope
n the drive. In the closed and locked position of the lid, access\to the lid lock release shall be urn

shaded area (see figure 15) defined by

79 7
145
146
a5
a6
The release
byl,¢and

lgo 3
lg1 3
a6 =
The force re

The force re

2,0 mmt 0,1 mm
= 6,3 mnt 0,2 mm
= 1,2 mnt 0,1 mm
= 45°+ 1°
= 15°+ 1°

mechanism of the lid shall be actuated when the drive release pin is in the other shaded area o

8,2 mnt 0,2 mm
0,7 mnt 0,2 mm
15°+ 1°

quired to unlock the lid-locK shall not exceed 0,25 N in the direction shown in figure 18.

quired to open the did’shall not exceed 1,0 N in the direction shown in figure 19.

8.14 Caitridge reel lock (figures 10 and 16)

The reels s
specified by
operated by

The release

this Intérnational Standard except that it shall meet the requirements specified below so as
a release pin of the drive.

shall be

ratedeby a relea
obgireicted in

f figure 15 defined

hall be locked when the cartridge is removed from the tape drive. The design of the locking mechanism is not

being able to be

bfined as follows.

mechanism shall be accessed through a rectangular hole of the case (figure 10) which shall be d

its centreline shall be parallel to Plane Y at a distance

lgo=34,5 mmt 0,1 mm

lg3 =

its width

its top edge shall be parallel to Plane X at a distance

35,85 mmt 0,15 mm

shall be

lg4=4,0 mmx 0,1 mm

lgs =

12

its height shall be

6,5 mm min.
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The dimension of the release mechanism shall be defined by

The reels shall be locked when the operating face of the release pin is located at a distance from Plan
+2,0 mm
lgg = 39,0 mm
-0,0 mm
The reels shall be unlocked when the operating face of the release pin is located at a distance from Pla
+ 0,50 mm
lgg= 41,75 mm
- 0,00 mm
In this position there shall be a clearance between the locking mechanism and-the inside of the re
defingd by

The

+0,3mm
lgg= 3,2 mm

-0,2mm
lg7=4,0 mm+ 0,1 mm

a; =60,0°+1,0°

ISO/IEC 15780:1998 (E)

X defined by

lgp = 0,5 mm min.
in used to move the locking mechanism shall penetrate into the.gartridge over a distance of

lg1 = 7,8 mm max.

and the bottom edge of the slanted part of the pin shall penetrate over a distggogrof

Ther

The fi

8.15
The g

The ¢

The 0

8.16
The d

pctangular cavity of the locking mechanism shall bedefined by

lgo =4,0 mm+ 0,1 mm
r, = 0,3 mm max.

brce required to unlock the reel lock in the\direction shown in figure 17 shall not exceed 1,0 N.

Reel access holes (figure 10)
ase shall have two circular reel access holes which shall allow penetration of the drive spindles.
ositions of the access holes-shall be defined by

lg3 = 23,00 mmt 0,05 mm
lg4 = 11,40 mmt 0;05.-mm
lg5 = 46,2 mmtQ,1"mm

iameter of the-heles shall be
d, = 18;80 mmt 0,05 mm

Interface between the reels and the drive spindles
rive, spindles (see figures 22 and 23) shall engage the reels in the area defined by

ne X defined by

ar wall of the cart

l102= 5,4 mm+ 0,1 mm
l103= 4,4 mm+ 0,1 mm
l104= 0,6 mm max.

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

ds = 16,0 mm max.

+ 0,0 mm
dg=18,0 mm
-0,1 mm

+ 0,0 mm

13


https://standardsiso.com/api/?name=578608f8ac646dabf89786f1dc9dc39d

ISO/IEC 15780:1998 (E)

16,0 mm

-0, mm

The reel engagement hole shall have a chamfer defined by

l105= 2,4 mmt 0,1 mm

ag=15°+ 1°
The bottom of the reel on the outside edge shall have a chamfer defined by
| — 0.2 o o,
106[" U7z THITHICHS
ag445°+ 1°
The positior} and width of the slots with which the drive spindle will engage shall be defined by
+ 0,2 mm
l107FF 2,4 mm
-0,0 mm
aoF60°+1°
The teeth in[the reel engagement hole shall have a radius
rg =(0,2 mm max.
The deptH, 45 of the reel driving hole shall be effective at diamelter
l10gfF 9,4 mm min.
+ 0,08 mm
d; 946,50 mm
- 0,00 mm

When the cartridge is within the drive, the tape centre line shall‘be in a plane parallel to Plane Z at a distance

100
and the Sup

|1m

The penetrdtion of the reel drive spindle into the’reel shall be defined by

l111
l112
aq

When the cartridge is mounted.within the drive, so that the Support areas are at a digiérwes Plane Z, a force H

+ 0,2 N shal

8.17 Lig

A light path
exist from th
section D-D

= 7,05 mmt 0,10 mm
port areas of the reels shall be at a distance from Plane Z defined by

= 0,6 mnt 0,2 mm

= 7,5 mm max.
= 8,0 mm max.
= 60°+ 1°

| be exerted on thecartridge in the direction shown in figure 23.

Nt path (figures 10, 12, 20 and 21)

shall beprovided for sensing the leader and trailer tapes. When the lid is open, an unobstructe
ed, o diameter light path hole to the outside of the cartridge via square windows in the light path |
in figure 12) and the light window in the cartridge lid.

OISO/IEC

=0,6N

d light path shall
ole (see cross-

The centre ofthe-ight-path-hote-shalt-be-definetsban

llﬁ

&l

u

= 8,35 mmt 0,10 mm

The diameter of the light path hole shall be

dw

l116
an

14

+0,3mm
=6,5mm

-0,0 mm
The light path hole shall have a chamfer defined by

= 0,5 mm max.
=45°+ 1°
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The position and size of the square window on each side of the light path hole shall be defined by

l117= 6,05 mmt 0,10 mm
+0,4mm
l118= 2,5 mm
-0,0 mm
wherel ;gis the length of the side of the square window.

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

l119= 12,5 mm min.
The gngle of the light path shall be
a;3=5,50°+0,25°
The gosition and size of the cartridge lid window shall be
l150= 3,8 mm+ 0,1 mm
+ 0,4 mm
l129=2,5mm
- 0,0 mm
l155= 6,05 mmt 0,10 mm
8.18| Position of the tape in the case (figure 21)
The tape shall run between two guide surfaces in a plane parallehto Pland;Xsdrain it.
l103=13,15 mmt 0,10 mm

The duide surfaces shall have a radiusgadnd shall be tangential, as shown in figure 21, to lines tangerftial to the reel huk
that gxtend to points outside the case.

re = 3,0 mm+ 0,1 mm
Thesg points shall be defined by

l104= 76,28 mmt 0,30 mm
l105= 27,15 mmt 0,20 mm
l106= 31,15 mmt 0,20 mm
l157=9,67 mmt 0,10 mm

8.19| Tape path zone
Wher the cartridge is.inserted into the drive, the tape is pulled outside the case by tape guides and is po longer ithcontac

the gtide surfaces~TFhe tape path zone (see figure 21) of the case is the zone in which the tape shall be able to move
This zone shall be,maintained for both sides of the case and shall be defipgddly ,, and

l10g=-23,0 mmt 0,1 mm
| 305 46,2 mmt 0,2 mm
k31 = 11,4 mmt 0,1 mm

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

l129=0,3 mm min.
l135= 0,3 mm min.

8.20 Tape access cavity (figure 10)

When the cartridge is inserted into the drive, tape guides in the drive pull the tape into the drive tape path. The-haceradii
centred on Datum holes A and B. The shape and dimensions of the access cavity for these tape guides shall bégdefinec
andlg,, and the following

r,=2,3 mmt 0,1 mm

The two radiirg are centred on the centres of the reel access holes.

15
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rg = 24,15 mmt 0,10 mm
l133= 3,85 mmt 0,10 mm
8.21 Tape access cavity clearance requirements (figure 24)
The case design shall provide clearance for drive tape threading mechanisms and shall be defined by

l134= 1,2 mm max.

+ 0,20 mm
=115 mm

- 0,00 mm

l135

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

l137]= 66,8 mm min.
l13g/F 10,0 mm min.
l130[= 66,8 mm min.
l140fF 1,2 mm max.
a4 F 49° max.

l141JF 14,8 mm min.
l150[= 13,0 mm min.
l170lF 4,0 mm max.

8.22 Requirements for the MIC

The MIC copsists of a memory chip built into the case which may contain the system log as well as user inforfnation. The MIC
is a feature pot specified by this International Standard, but its use,may be subject to future standardization. Howlever, in or

to ensure that the MIC, if present, can be accessed by the drive,-for all cartridges according to this Internatipnah8tandard t
requirements of 8.22.1 and 8.22.2 are mandatory.

8.22.1 Acgess holes (figures 25 and 26)
The cartridge shall have five holes for access to the MIC defined by

+ 0,0 mm
l165/F 67,2 mm

-0,2mm

+ 0,2 mm
l166fF 69,0 mm

-0,0 mm

+ 0,0 mm
l167F 70,0 mm

- 0,2(mm

+0,2 mm
l168F 71,8 mm

-0,0 mm

+ 0,0 mm
l160F 72,8'mMm

-0,2mm

F0,Zmm
l147= 74,6 mm

-0,0 mm

+ 0,0 mm
l14= 75,6 mm

-0,2mm

+ 0,2 mm
l149= 77,4 mm

-0,0 mm

+ 0,0 mm
l150= 78,4 mm

-0,2mm

16
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+ 0,2 mm
l151= 80,2 mm

-0,0mm

+ 0,2 mm
l150=5,1 mm

-0,0mm

+ 0,3 mm
l153= 1,4 mm

-0, mm

Therg shall be a chamfer around the outside of these holes defined by
l154= 0,4 mmt 0,1 mm
a,7=45°¢1°

Wher] the cartridge is inserted into the drive, the pin used to recognise the cartridge penétrates through| Recognitibe hole :
cavity shown shaded in cross-section N-N in figure 26 is required for this pin. This cavity shall be defingd y and

l157=5,0 mm min.
l15g= 1,5 mm max.
l160= 45,4 mm min.

8.22.2 Recognition recesses (figures 8 and 10)
The dartridge shall have two recesses on the rear side. These recesses are used to recognise the cartridge in a library
Theyshall be defined by

+ 0,0 mm
l161= 8,4 mm

-0,2 mm

+ 0,2 mm
l162= 6,0 mm

-0,0 mm

+0,2mm
l163=2,0 mm

-0,0 mm

+ 0,2 mm
l164= 2,0 mm

-0,1 mm

17
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Top side

Right side

Takeup reel
Auxiliary lid section\ Rear side
Lid //

Front side

Left sid
Recording surface of the magnetic tape el side

s6.017-A Bottom side

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

Bottom side

@ Recognition hole 3

Left side Datum hole D

Rear side

Datum hole B
Write-inhibit hole

Recognition hole 1

Recognition hole 2

Datum hole C

Front side

Right side

96-0178-A TOp side
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Figure 2 - Tape cartridge assembly, bottom view, lid closed

ISO/IEC 15780:1998 (E)

96-0179-A

Figure 3 - Reference Planes X, Y, Z
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Internal structure of the lid

96-0186-A

Lid centfiguration
when rotating

Figure 13 - Lid

Lid configuration
when the lid is open

25


https://standardsiso.com/api/?name=578608f8ac646dabf89786f1dc9dc39d

ISO/IEC 15780:1998 (E) OISO/IEC

Insertion area for the
release pin of the lid lock

Ig Tape

A i
roa 7 Oyl
ly ] A A
10 ly Ly Iy
112 113 »—< R | 119
» lig
Lid |
96-087-A Section G-G

Figure 14 - Lid release insertion channel
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Figure 17 - Direction of the force needed to unlock the reel lock

96-0191-A

Figure 1o - Direction of the force needed to unlock the lid lock
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9.1

Section 3 - Requirements for the unrecorded tape

Mechanical, physical and dimensional characteristics of the tape
Materials

ISO/IEC 15780:1998 (E)

The recordable area of the tape shall consist of a base material (oriented polyethylene terephthalate film or equivdlent) c
on one side with a strong yet flexible layer of evaporated metal material (or equivalent). The back surface may be coated.

There shall be a leader tape between the take-up hub and PBOT. There shall be a trailer tape between PEOT and the

hub.
ferron

The |
over
acryli
9.2

9.2.1

The I¢ngth of tape between PBOT and PEOT shall be in the range 9,0 m to 172,0 m.

9.2.2
The I

and tihe magnetic tape shall be perpendicular to the Tape Referencé Edge within 1°.

9.2.3
The |

The leader and trailer tapes shall consist of a translucent length of the same or equivalentbs
hagnetic coating or the back coating.

pader and trailer tapes shall each be attached to the magnetic tape by means of a length of spl
pbach such joint. The splicing tape shall consist of polyethylene terephthalate (or equivalent), coal
C (or equivalent) adhesive material.

Tape length

Length of magnetic tape

Length of leader and trailer tapes
bngth of the leader and trailer tapes shall be in the range 70 mmd{to 90 mm. The joints between th

Length of the splicing tapes
bngth of the splicing tapes shall be 13 mm max. It shall*extend for a distance of &3 smm over

se material withol

cing tape which e
ted on one side w

b leader ang trailer

the leader and

trailer| tapes.

9.3 Tape width

9.3.1 Width of magnetic, leader and trailer tapes

The width of the magnetic tape shall be 8,00,m@01 mm. The difference between the largest and smallest width shall no

exceed qum peak-to-peak.

The width of the leader tape and of the trailer tape shall be 8,08 @@2 mm.

Procgdure

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

b) Megasure the width frobr-gdge to edge with no tension applied to the tape using a calibrated microgcope, profile proje
or|equivalent having-an accuracy of at least2rb

c) Repeat the measurement to obtain tape widths at a minimum of five different positions along a nfinimum tape lengt
1.

The tape width'is the average of the widths measured.

9.3.2| ~Width and position of the splicing tape

The widii of the Splicing tape and IS position across the widih of the leader, rrailer and magnetic tapes shall betsich th

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

9.4

Discontinuities

Between PBOT and PEOT there shall be no discontinuities in the magnetic tape such as those produced by tape splic
perforations.
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9.5
9.5.1

Tape thickness
Thickness of the magnetic tape

The thickness of the magnetic tape at any point shall be in the rangs 657,3um.

9.5.2

Thickness of leader and trailer tape

The thickness of the leader and trailer tapes at any point shall be in the ange 27um.

9.5.3 Thickness of splicing tape

OISO/IEC

The thickne

9.6 Lon

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

Procedure

Allowalm
m chord. Th
m if measur

9.7 Cuy
The departy

Procedure:
a) Cutalh

b) Conditio
the test ¢

c) Lay the fape across two cylindrical guides that are placed horizontally with the centres 35 mm apart.

d) Attach a
e) Measursg

9.8 Co
The force re

4

[«

Procedure

a) Take at
125 mm

b) Using a
the plate
c) Fold the

test piec
separatic

5s of the splicing tape at any point shall ben2 ax.

gitudinal curvature

length of tape to unroll and assume its natural curvature on a flat smooth surface. Measure the d
e deviation shall not be greater than 3,8 mm. This deviation corresponds to thie minimum radius d
bd over an arc of a circle.

ping
re across the width of tape from a flat surface shall be 0,7 mm max:

0 mm: 10 mm length of tape.

n it for a minimum of 3 hours in the test environment by, hanging it so that the coated surface is f
nvironment.

0,3 g mass to each end of the tape.
the distance between the plane established by the edges of the tape and the maximum deviation

iting adhesion
quired to peel any part of the ceating from the tape base material shall be 0,1 N min.

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

as shown intfigure 27.

test piece over 180° adjacent to, and parallel with the scribed line. Attach the metal plate and th
b to the\jaws of a universal testing machine such that when the jaws are separated the tape is
n rate'to 254 mm/min.

eviation from a 1
f curvature of 33

eely exposed to

from the plane.

width of the tape

double-sided pressure sensitive tape, attach the test piece to a smooth metal plate, with the coated surface facinc

e free end of th
beeled. Set the jav

d) Note th

£ + Lialk, . £t EH £ +. % £ . [N + HP=N I F 2N H 1 o O
orecac vrnornralrty PQIL uraic vuatlily nrot DUPQIQLUD MMUTIT UTC JAOST TTTAtlTTIAL. 1T UTlo 1o TCoo UiAaltT v

11 Kathe tape

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

If the back surface of the tape is coated, repeat the procedure for the back coating.
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¢ 125 mm ) Pressure-sensitive

3-0120-A

Figure 27 - Measurement of the coating adhésion

9.9 Layer-to-layer adhesion
Therg shall be no tendency for the test piece to stick or for the coatifig to peel.

Procddure

nd the tape onto the tube at a tension of 1,1 N.

re the wound test piece in a temperature of 463CC and a relative humidity of 80 % for 4 h.

rements shall be made in agcordance with ISO/R 527. The length of the test piece shall be 20
tape test piece shall be 50 mm. The length of the trailer tape test piece shall be 50 mm. The
tensile tests shall be 100 mm/min - ISO/R 527, Rate D.

Breaking strength
reaking strength-.of the tape shall be 8 N min.

Procgdure
Load [the test Qiece until the breaking point is reached. The force required to reach that point is the breg

9.10.2 Vield strength

WA b [
N

ach one end of a test piece of magnetic tape of 1 m length to the surface of a glass tube of 36 min in diameter.

D mm. The length
ate of elongation

king strength.

The yieldstrength is the force required to produce a 5 % elongation of the tape.

The yield strength shall be 4 N min.

9.11 Residual elongation
The residual elongation, expressed as a percentage of the original length, shall be less than 0,04 %.

Procedure
a) Measure the initial length of a test piece of approximately 1 m with a maximum applied force of 0,20
b) Apply an additional force per total cross-sectional area of 20,5 Rifora period of 10 minutes.

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

N.
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9.12 Electrical resistance of the recording surface
The electrical resistance of any square area of the recording surface shalbmax.

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

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

c) Apply the¢ force necessary to produce a tension of 5 N/tareach end of the test piece.

d) Apply a fl.c. voltage of 7 ¥ 1 V across the electrodes and measure the resulting current flow. From. this value, determine
the electfical resistance.

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

When mpunting the test piece ensure that no conducting paths exist between the electredes except that thirough the coating
under tesgt.

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

; !
Figure.28 - Measurement of electrical resistance
9.13 Tape winding

The magnefic surface of the tape shall face outward from the cartridge and reels.
9.14 Light transmittance 0f the tape

The light tr:[::smittance ofithe magnetic tape shall be 5 % max.

The light tr

smittance,of the leader and trailer tapes shall be 60 % min.

The method forsmeasuring light transmittance is given in annex A.

10 Magretic Tecording characternstics
The magnetic recording characteristics shall be defined by the testing requirements given below.

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

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

tape condition . a.c. erased to a level of less than 0,1 % of the Average Signal Amplitude at
2 857,1 ftpmm.
) +0,01 mm
diameter of the scanner 140,00 mm
- 0,00 mm
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D % and 140 % of

D % and 130 % of

OISO/IEC
rotation speed of the scanner : 4 800,0 85 rpm
tape speed : 20,63 mm¥9),30 mm/s
test tracks : Positive azimuth
read gap length :0,20m + 0,05pum
recording current : Test Recording Current
recorgee-rack-width —H-—d-Hh
tape Lnsion : 0,050 M0,005 N
measured at the input of the scanner
write gap length :0,2Am + 0,05um
read head track width : 8n to 15um
read head setting during a : the read head shall cover the whole width of the-recorded track
read pass
read putput level : taken at the appropriate fundamental frequency
10.1| Typical Field
The Tlypical Field shall be between 80 % and 112 % of the Recording-Field.
Tracdability to the Reference Field is provided by the calibration“factor supplied with each Secondary Standard Refer
Tape
10.2| Signal Amplitude
The Average Signal Amplitude at the physical recording density of 3 809,5 ftpmm shall be between 9
for the Master Standard Reference Tape.
The Average Signal Amplitude at the physicaluecording density of 1 428,6 ftpmm shall be between 9
for the Master Standard Reference Tape.

Tracs
suppl
10.3

The r
densi

Trace
Seco

10.4

Over
densi

ability to the Average Signal Amplitude of the Master Standard Reference Tape is provided by
ed with each Secondary Standard Reference Tape.
Resolution

htio of the Average Signal-Amplitude at the physical recording density of 3 809,5 ftpmm to that at
by of 1 428,6 ftpmm shall be between 85 % and 120 % of the same ratio for the Master Standard H

ability to the resolution for the Master Standard Reference Tape is provided by the calibration fag
ndary Standard ‘Reference Tape.
Overwrite

vrite isthe ratio of the Average Signal amplitude of the residual of a low density recording after g
ly tolthe Average Signal Amplitude of the original low density recording.

the calibration fac

the physical recor
peference Tape.

tors supplied with

verwriting at a hig

Trac
each

nhilif\ll to the overnurite ratio for the Master Standard Reference. Tnlr_\n is rr_\rn\/irlnrl h\JI the calibratio

Secondary Standard Reference Tape.

Procedure

factors supplied

a.c. erase the tape. Record at the physical density of 1 142,9 ftpmm and measure the Average Signal Amplitude. Overw
the physical recording density of 5 714,3 ftpmm and measure the Average Signal Amplitude of the residual 1 142,9 ftp

signal

I. Repeat for the Secondary Standard Reference Tape.
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Requirement

. Residual Average Signal Amplitude at 1 142,9 ftpmm after overwriting
The ratio =

Average Signal Amplitude of the original recording at 1 142,9 ftpmm

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

10.5 Ease of erasure

OISO/IEC

When a tap
steady eras
density. The
shall be ma

10.6 Tay
10.6.1 Mis

A missing p
half the Ave

10.6.2 Mis

A missing p
missing puls

A missing p

The missing
tracks.

10.7 Sig

e has been recorded at 1 142,9 ftpmm with the Test Recording Current and then passed thro

ng field of 320 000 A/m, any remaining signal shall not exceed 2 % of the Standard Reference A
erasing field shall be reasonably uniform, for example, the field in the middle of a solenoid. Th

le with a band pass filter passing at least the first three harmonics.

e quality

5ing pulses

iIse is a loss of read signal amplitude. A missing pulse exists when the basé-te-peak read signal i
rage Signal Amplitude for the recording density of 1 428,6 ftpmm on the Same tape.

5ing pulse zone

Lilse zone shall commence with a missing pulse and ends whenva length of 1 mm of track has be
e zone continues for a distance exceeding 1 mm, a new missing pulse zone commences.

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

pulse zone rate shall be less than 1 in ¥ fubOtransitions and applies to both positive and negat

nal-to-Noise Ratio (SNR) characteristic

The Signal-{o-Noise Ratio is the average rms read signatamplitude divided by the average integrated rms noi

expressed i

SNR =20

Requiremer

The SNR fo
Tape (SNRy

Traceability

11 Fon

N decibels.

Average rms read signal amplitude B

log
Average integrated rms noisé amplitude

t

I the tape under test(ShfRq shall be better than -2 dB relative to the SNR for the Master Standa
sr7) When measured-according to the procedure defined in annex B.

to the SNR,sg7is’provided by the calibration factor supplied with each Secondary Standard Refer

Section 4 - Requirements for an interchanged tape

mat

igh a longitudinal
mplitude for that
is measurement

5 400%0, or less,

en measured. If a

ve azimuth

se amplitude, and

rd Reference

bnce Tape.

111 Ge

1
Icral

The smallest collection of data supported by the format is a record. A record is the smallest distinct set of data bedes suppli
e.g. from a host, for processing and recording by a tape drive system, and the smallest distinct set of data to be pgad from ta
reprocessed and made available, e.g. to a host, by a tape drive system. Two types of record are supported, namely Processe
Records and Unprocessed Records.

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

indicate the

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

Entities and Separator Marks are collected into groups. An index within each group describes that group's contents. A series of
transformations, namely randomizing, interleaving, blocking, the generation and inclusion of two Reed-Solomon error
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correcting codes, and the translation of bytes to Channel bits, is applied to each group prior to recording. A third R
Solomon error correcting code may be applied to the group; in this case, the resulting bytes are transformed and recort
the frames that follow the group on the tape.

Each group is recorded on a group of tracks. The part of each track in which the user data, Separator Marks and assc
information are recorded is called the Main Data Zone of the track. Additional information about the contents of the group,
location of the track(s) and the contents of the track(s) is recorded in the Headers of the Recorded Data Blocks in the 1D
of the Main Data Zone.

and d
itself
the ta

11.2

The d
numb
8017

The
tape

Data

operations on the data received from e no OmpuUter, mciading the
orrecting codes, but excluding processing, are described. Then the method of recording onche

ill be described. However, because of the inherent characteristics of this format, where reguired
pe layout will also be made in the course of the description of the operations on the data:

Basic Groups

er allocated consecutively starting with 0. In each Basic Group the bytes are ‘identified by a run
D2.

tructure of Basic Group No. 0 is not specified by this International Standard. The data for this gr
bystem. It is recorded as the Vendor Group, (see annex K).

and Separator Marks received from the host computer shall be{grouped in Basic Groups, follow

starting with Basic Group No. 1. These Basic Groups shall be structured as follows.

Note -
those
mendg

Byte No.

n this International Standard, there are two types of Separator Marks which are referred to as Separator 1 an2l Sepagsait

use of error detec
tape and the tape
, advance eferenc

ata to be recorded shall be grouped in Basic Groups of980dytes. Each Basic Group shall be identified by a running

hing number from

bup is generated b

ng Basic Group N

her standards, e.g.

hich define an interface between a tape drive and a host computer;dse the terms "file mark" and "set mark" tpadatootb|&&s. It is recom-

d that Separator 1 be equated to file mark and Separator 2 be equated to set mark.

l«— 4

l—80] 753 .
1 1,2,3, . ! |
jo-—» Lo .. 801752—p! !
| [ 01792 —
| |
|
N Block Groyp
Entities ——=~-» 4—— Acces Information
Table Tabl¢
|

A

801 792 bytes

-§155-A

Figure 29 - Structure of a Basic Group

Data constituting Entities shall progress into the Basic Group from left to right (as seen in figure 29). At the samertime a
of the Basic Group, called the Block Access Table (BAT), shall progress from right to left. The Group Information Tal

(GIT)

shall occupy the last 40 bytes of the Basic Group.

11.2.1 Entity
11.2.1.1 Content

An Entity comprises an Entity Header and a Record sequence. The Entity Header shall be 8 bytes in length. It shall prece
Record Sequence.

All Processed Records in an Entity shall be the result of applying the same processing algorithm to Unprocessed Reco

equal

length. All Unprocessed Records in an Entity shall be of equal length.
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An Entity may span Basic Groups, provided that all of the Entity Header and the first 8 bits of the Record Sequence are within
the same Basic Group.

In the case where an Entity spans Basic Groups, the parts thereof, within each Basic Group, are known as partial Entities. A
partial Entity is either a start part, a middle part or a last part of the whole Entity - see 11.2.3.1.2, 11.2.3.1.3sp¥étmiadca

Entity, there shall be at most one Record in the total set of partial Entities which are the middle part(s) (if any)amaflast p

that Entity.

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

11.2.1.2 Entity Header

Byte No. 1 |s the first byte in the Entity Header, and Byte No. 8 is the last byte in the Entity Header, (e’ is| adjagent to th
Record Sequence. The Entity Header shall have the following layout:

Byte No. 1 This byte shall be set to 0000 1000, specifying the number of bytes of the Entity’Header, viz.|8.
Byte No. 2 This byte shall be set as follows:

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

- the value in the range 2 to 254 corresponding to the registeredidentifier according to ISQ/IEC 11576 of
the processing algorithm applied to the record,

- the value 255, if the processing algorithm is not registefred.
This byte shall not be set to the value 0.

Bytes No. 3|to 5 shall specify in binary notation the length in bytes of the Record before transformation, if arjy (see 11.2.1.1,
2nd paragraph). This length shall not equal 0. Byfe No. 3 shall be the MSB, Byte No. 5 shall be the LSB.

Bytes No. 6[to 8 shall specify in binary notation the numberof Records in the Entity. This number shall not equal 0. Byte No.
6 shall be the MSB, Byte No. 8 the LSB.

11.2.2 Group Information Table
The Group Information Table shall have the follawing layout.
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Table 1 - Group Information Table

Byte Positions| Length in Name of the field
bytes

801 753 1 Set to all ZEROs
801 754

to 3 Group Number
801 756
801 757

to 4 Record Count
801 760
801 761

to 4 Separator 1 Count
801 764
801 765

to 4 Separator 2 Count
801 768
801 769 1 Set to alkZEROs
801 770

to 3 Group* Number of the Previoys
801 772 Record
801 773 1 Set to all ZEROs
801774

to 3 Group Number of the Previoys
801 776 Separator 1
801 777 1 Set to all ZEROs
801 778

to 3 Group Number of the Previoys
801 780 Separator 2
801 781 2 Block Access Table Count
801782
801 783 2 Count of Records in the Curreft
801 784 Basic Group
801 785 2 Count of Separators 1 in the
801 786 Current Basic Group
801 787 2 Count of Separators 2 in the
801 788 Current Basic Group
801 789

to 4 Set to all ZEROs
801 792

Within each field of table 1 the most-significant byte shall be in the lowest-numbered byte position and the least-signific
byte shall be in the highest-numbered byte position.

11.2.2.1 Group Number field
This field shall be a 3-byte field. It shall specify in binary notation the running number of the current Basic Group.
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11.2.2.2 Record Count field

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

11.2.2.3 Separator 1 Count field

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

OISO/IEC

11.2.2.4 Sgparator 2 Count field

This field shall be a 4-byte field. It shall specify in binary notation the number of Separators 2 written” si
including th@se in the current Basic Group.

11.2.2.5 Grnoup Number of the Previous Record field

This field s

Il be a 3-byte field. It shall specify in binary notation the running number of the highest-numbered

Group in which a Separator Mark, an Access Point or the beginning of an Unprocessed Record occurred.

Group exist

11.2.2.6 Gr
This field sh
contains thg
11.2.2.7 Gr

This field sh
contains thsg

5, this field shall be set to all ZEROs.

pup Number of the Previous Separator 1 field

all be a 3-byte field. It shall specify in binary notation the running aumber of the previous Basi
last written Separator 1. If no such Basic Group exists, this field,shall be set to all ZEROs.

pup Number of the Previous Separator 2 field

all be a 3-byte field. It shall specify in binary notation thexrunning number of the previous Basi
last written Separator 2. If no such Basic Group exists, ‘this field shall be set to all ZEROs.

11.2.2.8 BI
This field s

ck Access Table Count field

nce the LBOT

preidous Bas
If no such Basic

C Group which

C Group which

Il be a 2-byte field. It shall specify in binary notation the number of entries in the Block Access Taldendthis i
the same ag the number of records or partial records in the‘group.

11.2.2.9 Cqunt of Records in the Current Basic Group:field
This field shall be a 2-byte field. It shall specify in_binary notation the sum of the following:

the num

the sum
in the BA

the valu
start par

the num

11.2.2.10 @
This field sk

the number of Separator Mark entries in the-BAT of the current Basic Group

er of Records in the Entities@fithe current Basic Group

pf the numbers in Bytes No! 6 to No. 8 of the Entity Headers of all Entities for which there is an er
T of the current Basic(Group,

which is 1 less than the number in Bytes No. 6 to No. 8 of the Entity Header of the Entity for \
of Entity entrydnthe BAT of the current Basic Group, if such an entry exists,

er of Total Count of Entity entries in the BAT of the current Basic Group.

ount ofsSeparators 1 field
all’be‘a 2-byte field. It shall specify in binary notation the number of Separators 1 written in th

tire Entity entry

vhich there is a

P current Basic

Group.

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

Group.

11.2.3 Block Access Table (BAT)

The BAT shall contain one or more entries for each Entity and each Separator Mark of the Basic Group. Entities not entirely
contained in the Basic Group shall also be identified by one or more entries. The first entry shall be written immediately befo

the Group Information Table, in byte positions 801 749 to 801 752. Each entry shall be a 4-byte field, structured as shown in
figure 30. The 1st byte shall be in the lowest-numbered byte position and the 4th byte shall be in the highest-numbered byte

position.
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Entry of the Block Access Table

Flag Byte

Count

1st byte

2nd byte

(MSB)

3rd byte

4th byte
(LSB)

Depehding on the setting of the Flag Byte, the 3-byte Count field shall express in binary notationha n
2241 |as specified below. This International Standard specifies the 14 settings of the Flag Byte:listed in

Figure-S0—="Btock Actcess Tabie

are prohibited by this International Standard.

The most significant bit of the Flag Byte (see table 2), the After Early Warning Point bit,ns-indicated as i
meaning of the entry is concerned. It shall be set as follows:

— bdfore EWP it shall be set to ZERO;

— after EWP it shall be set to ONE in the current entry and all following BAT, entries of the current B

BAT entries of all following Basic Groups.

11.2.3.% Entire Entity

Table 2 - Settings of the Flag.Bytes

Setting Entry

0000 0001 Entire Entity

0000 0010 Start Part of Entity

0000 00142 Middle Part of Entity
Before 0000 0100 Last Part of Entity
EWP 0000 0101 Total Count of Entity

0000 0110 Separator Mark

0000 0111 Skip

1000 0001 Entire Entity

1000 0010 Start Part of Entity

1000 0011 Middle Part of Entity
After 1000 0100 Last Part of Entity
EWP 1000 0101 Total Count of Entity

1000 0110 Separator Mark

1000 0111 Skip

imber not greater
table 2. Other set

hdiffereas tdwefar

asic Group and in

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

11.2.3.2 Start Part of Entity

This entry relates to an Entity and shall specify that the Entity starts in the current Basic Group and ends in a sulsequent
Group. The Count field shall specify the number of bytes in the partial Entity which is in the current Basic Group.

11.2.3.3 Middle Part of Entity

This entry relates to an Entity and shall specify that the Entity starts in a previous Basic Group and ends in a subsequent
Group. The Count field shall specify the number of bytes in the partial Entity which is in the current Basic Group.
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11.2.3.4 Last Part of Entity

This entry relates to an Entity and shall specify that the Entity starts in a previous Basic Group and ends in the current Basi
Group. The Count field shall specify the number of bytes in the partial Entity which is in the current Basic Group. This entry
shall be immediately followed in the BAT of the current Basic Group by an entry for Total Count of Entity.

11.2.3.5 Total Count of Entity

Total Count of Entity shall follow the Last Part of Entity entry. This entry relates to the same Entity as that of the élymediat
preceding entry for Last Part of Entity. The Count field shall specify the total number of bytes in the Entity.

OISO/IEC

11.2.3.6 Se

parator Mark Entity

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

11.2.3.7 SKip

There shall pe a Skip entry as the last entry of the Block Access Table of each Basic Group:“\This entry indi¢ates that the last
byte of userldata in the current Basic Group has been reached. The Count field shall specify the remaining number of bytes in
the Basic Gfoup. Thus the minimum number that can be specified by the Count field shall’be the total numbeér of bytes of the
Group Information Table and of the Block Access Table.

11.2.3.8 Cqunt fields

The sum of|the numbers specified in the Count fields of those of the types_of entry in the following list which are present in

the Block A
and Last P4

11.2.3.9 V4

ccess Table shall be 801 792. The list comprises: Skip, Entire Entity, Start Part of Entity, MiddIg
rt of Entity.

lid sequences of entries of the Block Access Table

b Part of Entity

The valid s@¢quences of entries are specified by table 3, in whichistates and actions are described within r¢ctangles, and the

entries (as ¢

Table 3 sho
entries are i

esignated by the setting of the Flag Byte) are described within ellipses.

Vs only those entries which are valid as the nextentry to be encountered in each state or after ea
nvalid.

h de&tron. All ot
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Table 3 - Valid sequences of entries in the Block Access Table

Start first group

—

—p» STart part
of Entity
Start spanned

Entity

Separator Mark

Move to next
group

Middle part
of Entity

Last part
of Entity

Continue End
spanned Entity spanned Entity

Total count
of Entity

Move tonext group
<4+— if any else exit

A

Item complete

96-0244-A

11.3| Sub-Groups
11.3.1 “G1 Sub-Group

When a Basic Group has been completed, it shall be split into 18 G1 Sub-Groups of 44 544 bytes numbered from 1 to 44
Each G1Sub-Group shall have a running number in the range 1 to 18.

Byte No. - 1,2...44 544 1,2...44 544 1,2...44 544 1,2...44 544 1,2...44 544
1"G1 2YG 1 3'G1 4G1 |7 18th G 1
44 544 bytep 44 544 bytep 44 544 bytep 44 544 bytep 44 544 bytep

~0000D0000O00D0ODbDOO 801792bytesl DODODDODOODODDO

Figure 31 - G1 Sub-Groups
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11.3.2 G2 Sub-Group - Randomizing

The odd numbered bytes of each G1 Sub-Group shall be submitted to an Exclusive OR operation together with a sequence of
bits which is the output of the shift register shown in figure 32. The even numbered bytes of each G1 Sub-Group shall be
submitted to an Exclusive OR operation together with a sequence of bits which is the output of the shift register shown in
figure 32.

o0 o0 0O 0O O O 0O O O O O O 0 1  Presetvalue

4«
é
Bit clock
Input data Output
95-0089-A
Figure 32 - Shift register
1 2 3 I 44 544 G1 Sub-Group
2 1
4 3
6 5
1 1
1 1
1 1
1 1
1 1
1 1
i i
44 544 44 543
randomizing rand(}'iﬂng
A A
D2 DI
D4 D3
D6 D5
72272 Bytes 22272 Bytes
i i
1 1
' ! Odd
Even 1 ! G2 Sub-Group
G2 Sub-Group 1 1
D44 543
v D44 544 v
96-0147-A

Figure 33 - G2 Sub-Groups

For each byte the least significant bit, i.e. bit b1shall be input first. The logical operators are Exclusive ORs.

The G1 Sub-Group is thereby transformed into two G2 Sub-Groups: the Even G2 Sub-Group and the Odd G2 Sub-Group,
each comprising 22 272 bytes.

Forn=1, 2, ..., 22 272, the bytes, bf the G1 Sub-Group shall be allocated and numbered as follows:
- the Even G2 Sub-Group comprises bytgg D
- the Odd G2 Sub-Group comprises bytgs,)
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In each G2 Sub-Group, the sequence of the bytes is the same as in the G1 Sub-Group.

11.3.3 G3 Sub-Group

The bytes of each G2 Sub-Group shall be placed as follows into a G3 Sub-group. The G3 Sub-group shall be an array c
cells each containing 128 bytes. The 22 272 data bytes of each G2 Sub-Group shall be placed in the 192 cells from cell N
to cell No. 208. Each cell shall contain two sets of data bytes of 64 bytes and 52 bytes, respectively, followed by 12 byt
C1 ECC bytes computed over the 116 data bytes of the cell. The C1 bytes shall be computed as specified in annex G.

Once the 192 cells are all filled as indicated, C2 ECC bytes shall be computed over these 192 cells and the correspondi
bytes|are entered in cells No. 1 to 16 and cells No. 209 to 224. The C2 bytes shall be computed as spefified in annex G.

This ¢peration shall be performed for the Even G2 Sub-Group and for the Odd G2 Sub-Group.

Each|[64-byte set contained in each cell constitutes a Block. These Blocks have Block Numbers,in the range 0 to 447.
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8 Blocks
Cell No. 1 - i
CellNo. 3 % ) .
\‘ y
Cell No. 17 ——F A
Qe)
'\09
&
N
O
4
n 8 56
AN
. C
~NN\
(N
Cell No. 209 -
v
o° =
|
°
Q“Q Cell No. 221 Cell No. 212 Cell No. 224
«v% < Al T 1cel
1 1 Block
% 12 (1 hytes T YserDataArea
64 data bytes 52 data bytes

[0 C2 Data Area
[l C1 DataArea

96-0148-A

Figure 34 - G3 Sub - Group
11.4 Data Block

Each 64-byte of a Block shall be transformed into a 72-byte Data Block by the addition of a Header of 8 bytes preceding the
64 bytes of the block. The structure of the Header shall be as shown in figure 35.
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b8 b7 b6 b5 b4 b3 b2 b1l

ID1 Data Block Number ( DBN )

ID2 | DBN ID information

ID3 ID information

ID 4 ID information

D5 ID information

ID 6 ID information

ID7 ID Parity

ID 8 ID Parity

Figure 35 - Structure of the Data Block Header

Thesg ID bytes shall contain the following ID Information.

— Data Block Number
- Raw Format ID

- Ldgical Frame ID

— Partition ID

- ArgalD

— Paqsition

— Giloup Count

— Separator 1 Count
— Separator 2 Count
- Record Count

— Absolute Frame Number

- 1D
11.4.
11.4.

This pumber is a 9-bit number. It is.represented by the 8 bits of byte ID1 and by bit b8 of byte ID2 as t

Parity
| ID information
|.1 Data Block Number (DBN)

The vjalue of this number shall bé in‘the range 0 to 477.

11.4.

.2 Raw Format ID

This 8-bit field shall be set-as follows.

Bits J and 2 shall'be set to 00 to indicate that number of bytes per block is 64.
Bits 3 and 4 shall’be set to 00 to indicate that number of Data Blocks per track is 448.

Bits 5
Bits 7

11.4.

and 6 shall be set to 00 to indicate that the Frame Size is 44 544 bytes.
and 8 shall be set to 00 to indicate that track pitch is 1100

| .37 kogical Frame ID (LFID)

This &-bitfield-shal-be-asfellows

he msb of this nun

Bit b8 This bit shall be set to ONE, if the Frame is the last of the Basic Group, else it shall be set to ZERO.

Bit b7 This bit shall be set to ONE if the Frame is an ECC Frame, else it shall be set to ZERO.

Bit b6 to bl These bits shall be set to all ZEROs, if the Frame is an Amble Frame, else they shall express in bi
notation the ordinal numberof the Data Frame, far=1 to 20.

11.4.1.4 Partition ID
This 8-bit field shall specify in binary notation the ordinal number of the partition in the range 0 to 255.
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11.4.1.5 AreaID

This 4-bit field shall specify the current area on the tape and thereby indicate the type of the current Frame. Otheagrettings
those specified in figure 36 are prohibited by this International Standard.

Bit Position Definition

b7| b6| b5 b4

O | O O | O| Device Area

0 [0 | 0| 1] Reference Area
0| 0| 1| O] SystemArea

O |1 (0| O] DataArea
0|1 ]| 0| 1] EOD Area

0 1 1 1

Optional Device Area

Figure 36 - Area ID

11.4.1.6 Rgpeat
This 3-bit figld shall specify the number of instances of a Basic Group.

000 shall indicate that there is only one instance of the Basic Group.
001 shdll indicate that there are 2 instances of the Basic Group.
010 shdll indicate that there are 3 instances of the Basic Group.
011 shdll indicate that there are 4 instances of the Basic Group:.
100 shdll indicate that there are 5 instances of the Basic Group,
101 shdll indicate that there are 6 instances of the Basic Group.
110 shdll indicate that there are 7 instances of the Basic_ Group.
111 shdll indicate that there are 8 instances of the Basic/Group.

11.4.1.7 Pgqsition

This 3-bit field shall specify the ordinal position-0f-the current recorded instance of this Basic Group in|a sequence of
contiguous fecorded instances of this Basic Group.

Bit Position Definition
b3 | b2} bl

ONO 0 | The first instance of the Group.
Q| 0 1 | The 2nd instance of the Group.
0|1 0 | The 3rd instance of the Group.
0 1 1 | The 4th instance of the Group.
110 0 | The 5th instance of the Group.
1] 0 1 | The 6th instance of the Group.
111 0 | The 7th instance of the Group.
1)1 1 | The 8th instance of the Group.

Figure 37 - Position field

11.4.1.8 Group Count

This 24-bit field shall specify the number of user data groups that have been written following the Vendor Group of the current
partition, starting with 1 and including the current group. The Vendor Group shall have a group count of 0. When Repeat is
employed, the Group Count shall remain constant for each instance of a group.

11.4.1.9 Separator 1 Count

This 32-bit field shall specify the number of Separators 1 written since the beginning of the partition up to and including the
current group. The first Separator 1 in the partition shall have a count of 1.
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11.4.1.10 Separator 2 Count

This 32-bit field shall specify the number of Separators 2 that have been written since the beginning of the partitiod, up to
including the current group. The first Separator 2 in the partition shall have a count of 1.

11.4.1.11 Record Count

This 32-bit field shall specify the Record Count recorded in the Group Information Table. The number of completed recc
contained in the group shall be exactly the number of Record End Flags set in the Block Access Table of the Basic G
Separators 1 and Separators 2 shall be counted as records for the entry.

780:1998 (E)

11.4.

This 1
have
(see

11.4.
The |

Calcu

A prin
The |

Hs=

11.4.]

The 4
of 7 [
Block

.12 Absolute Frame Number (AFN)

P4-bit field shall specify the Absolute Frame Number of the current Frame. The first Frame'.ofthg
an Absolute Frame Number of 1. Any discontinuous or repeated numbers shall only oceur in an
18.1), except in Intermediate Frames (see 16.5.5).

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

lation in a GF @ shall be defined by:
GX)=x8+x++x3+x2+ 1

nitive elementr in GF (2) is 00000010

D parity bytes shall satisfy:
HsxVs=0

P Recording of.the ID Information in the Data Block Headers
48 Data Blocks which are one-to-one related to the 448 Blocks of a G3 Sub-Group shall be arra

5 1 to./xThe same layout is repeated in each sequence of 7 Data Blocks.

b Reference Area
Amble Frame seqL

nged into 64 sequ

ata Blocks) The ID Information is laid out within the Headers of these 7 Data Blocks as specified in figure 38 for D

55


https://standardsiso.com/api/?name=578608f8ac646dabf89786f1dc9dc39d

ISO/IEC 15780:1998 (E) OISO/IEC
Data ID1 Data Block Number
Block 1
bit 8 Data Block Number (msb)
ID 2 bit 7 - bit 4| ArealID
bit 3 - bit 1| Set to ZEROs
B3 SettoZEROs
ID 4 Set to ZEROs
ID5 Set to ZEROs
ID 6 Raw Format ID
ID7 ID Parity
ID 8 ID Parity
DATA 64 bytes of Data
Data ID1 Data Block Number
Block 2
bit 8 Data Block Number, (msb)
ID 2 bit 7 - bit4| AreaID
bit 3 - bit 1| Setto ZEROs
ID3 Separator X €ount (LSB)
ID 4 Separatorl Count
ID5 Sepatator 1 Count
ID 6 Separator 1 Count ( MSB)
ID7 ID Parity
ID 8 ID Parity
DATA 64 bytes of Data
Data ID1 Data Block Number
Block 3
bit 8 Data Block Number (msb)
D2 bit 7 - bit 4| ArealID
bit 3 - bit 1| Setto ZEROs
ID3 Separator 2 Count (LSB)
ID 4 Separator 2 Count
ID5 Separator 2 Count
ID6 Separator 2 Count ( MSB)
D7 IDParity
ID 8 ID Parity
DATA 64 bytes of Data
Figure 38 - Allocation of ID Information
..... continued
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Data ID1 Data Block Number
Block 4
bit 8 Data Block Number (msb)
ID 2 bit 7 - bit4| AreaID
bit 3 - bit 1| Setto ZEROs
B3 Reeort-Cotnt-(ESB)
ID4 Record Count
ID5 Record Count
ID6 Record Count ( MSB)
ID7 ID Parity
ID 8 ID Parity
DATA 64 bytes of Data
Data ID1 Data Block Number
Block 5
bit 8 Data Block Number (msb)
ID 2 bit 7 - bit4| ArealID
bit 3 - bit 1| Setto.ZEROs
ID3 Partition ID
ID 4 Group Count (LSB)
ID5 Group Count
ID 6 Group Count ( MSB)
ID7 ID Parity
ID 8 ID Parity
DATA 64 bytes of Data
Data D1 Data Block Number
Block 6
bit 8 Data Block Number (msb)
ID 2 bit 7 - bit4| AreaID
bit 3 - bit 1| Repeats
ID3 LFID
ID 4 AFN (LSB)
ID5 AFN
ID 6 AFN (MSB)
D7 tDParity
ID 8 ID Parity
DATA 64 bytes of Data

Figure 38 - Allocation of ID Information

... continued

57


https://standardsiso.com/api/?name=578608f8ac646dabf89786f1dc9dc39d

ISO/IEC 15780:1998 (E)

12 Me
The method

a ONE is
a ZERO

12.1  Phy

The nomina
values are @

12.2 Lon

The long-te
0,2 % of the

12.3  Shq

The short-tg
be within 0,

12.5 Bit
When meag

12.4 Rate of change

The above refined short4erm average bit cell length shall not change at a rate greater than 0,05 % per bit cell.
shift
ured aecording to annexXB {142+ 0Ag1 11/ (Ag100+ Ago1o Shall be less than 0,05.

Data ID1 Data Block Number
Block 7
bit 8 Data Block Number (msb)
ID 2 bit 7 - bit 4| AreaID
bit 3 - bit 1| Position

ID 4 AFN (LSB)

ID5 AFN

ID 6 AFN ( MSB)

ID7 ID Parity

ID 8 ID Parity

DATA 64 bytes of Data

Figure 38 - Allocation of ID Information (concluded)

thod of recording
of recording shall be

represented by a flux transition at the centre of a bit cell;
s represented by the absence of a flux transition in the’bit cell.

sical recording density

maximum physical recording density is 5 7143 ftpmm. The resulting nominal bit cell length isnd.
erived from the track length (see 13.7) divided by the number of bits per track.

g-term average bit cell length

m average bit cell length for each(track shall be measured over 64 Recorded Main Data Blocks.
nominal bit cell length.

rt-term average bit cell length

B5 % of the long-term-average bit cell length for the preceding track of the same azimuth.

12.6 Readsignal amplitude

The Average Signal Amplitude of an interchanged cartridge shall be

- at 11429 ftpmm, 1 428,6 ftpmm, 1 904,8 ftpmm, 2 857,1 ftpmm and 3 809,5 ftpmm : between 80 % and 140 % of the
respective nominal recorded levels (see C.1).

12.7

Maximum recorded levels

OISO/IEC

THese

It shall be within

rm average bit cell length;-referred to a particular bit cell, shall be the average of the preceding 4@ khaiells.

Recorded signals shall be erasable by overwriting. The Maximum Allowable Recorded Levels specified in C.2 of annex C

shall not be
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13 Track geometry

13.1 Track configuration

The helical track pattern is formed by the relationship between the direction of tape motion and the axis of rotatiorobf a pe
heads, one of which has a positive azimuth angle and the other a negative azimuth angle. The direction of recording is
from the Tape Reference Edge. The track configuration is shown in figure 39.

Positive azimuth track Negative azimuth track .

Bagaaation
THpe-Hottott

Va RN
Tape Reference Edge

Positive azimuth angle Negative azimuth angle

96-0176-A

: Tape width

: Ideal tape centreline
: Track angle

: Track length

: Track pitch

: Track width

T ocw>

Figure 39 - Track configuration (view on recording surface)

13.2| Average track pitch

The gverage track pitch, taken over any group of 30 consecutive tracks, shall bgni* 020um. The track [pitch at a non-
seamless append poimt (see16:5:6-2) Stattmot e inctuded i thisaverage:

13.3 Variations of the track pitch

The change of track pitch between successive track pitches shall not exceed 2,0 %, excluding the effect of an appe
operation (see 16.5.6).

13.4 Track width
The nominal track width is 11,00m.

The measured track width shall be 11,60+ 1,50um.

This requirement shall not apply at a non-seamless append point.
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13.5 Track angle

The nomina

| angle of each track with respect to the Tape Reference Edge shall be 4,895 0°.

13.6  Track edge straightness

The leading
13.7

edge of each track shall be straight when measured according to annex F.

Track length

The length of each track shall be 60,170 mm £ 0,050 mm.

OISO/IEC

13.8 Azi
The positive

The negativ

14 Re

Each 8-bit b
byte the 10-

141 Re

A Recorded
Sync field o

a) 010001d
b) 1100010

Pattern a) s

used when there is no preceding pattern, and hence no value . ofQ'. See annex D for the order of recording.

In a track of
Group. In th
Blocks form
recorded in

14.2 Ma
These block

15 For
15.1 Tral

Each track §
ATF Zones
azimuth trad

muth angles
azimuth angle shall be 25°0'0" + 0°15’0"

e azimuth angle shall be -25°0'0" £ 0°15'0".

corded patterns

yte of the Main Data Blocks shall be represented on the tape by a 10-bit pattera. Annex D specif
bit pattern to be recorded. The bits of the 10-bit pattern are called Channehbits.

orded Data Block

Data Block shall consist of 730 Channel bits representing the 72 8=bit bytes of a Main Data Blog
10 Channel bits with one of the following patterns:

001
001
hall be used for Q' = -1, DC =0, Q = 1; pattern b) for Q' = 1, DC =0, Q = 1 (see annex D). Eithe

positive azimuth, the Recorded Data Blocks shall represent the Main Data Blocks formed from th
e track of negative azimuth of the same Frame, the Recorded Main Data Blocks shall represe
ed from the corresponding Odd G3 Sub-Group. Within each track, the Recorded Main Data
the sequence of their Block Numbers,

gin blocks

s shall have a length of 730_CGhannel bits consisting of the repeated Channel bit pattern 1100 110

mat of a track
ck capacity

hall consists oftwe’ Margin Zones, three ATF Zones and two Main Data Zones which are shown
consist of spacér Blocks and ATF Blocks which are different between a positive azimuth track
k.

ies for each 8-bit

k preceded by a

r pattern may be

e Even G3 Sub-
Nt the Main Data
Blocks shall be

D...or 0011 0011

n tables 4 and 5.
and a negative
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Table 4 : Format of a track (Negative azimuth track)

Zone Contents Number of Blocks

Margin Zone 1 Margin Blocks 4 4
Spacer Blocks 1

ATF Zone 1 ATF C Blocks 2
SpacerBlocks 2

Main Data Zone 1 Recorded Main Data Blocks 224
Spacer Blocks 1

ATF Zone 2 ATF C Blocks 2 h71
Spacer Blocks 2

Main Data Zone 2 Recorded Main Data Blocks 224
Spacer Blocks 1

ATF Zone 3 ATF C Blocks 2
Spacer Blocks 2

Margin Zone 2 Margin Blocks 4

Table 5 : Format of a track.(Positive azimuth track)
Zone Contents Number of Blocks

Margin Zone 1 Margin Blocks 4 4
ATF A Blocks 2

ATF Zone 1 ATF B Blocks 2
Spacer Blocks 1

Main Data Zone 1 Recorded Main Data Blocks 224
ATF A Blocks 2

ATF Zone 2 ATF B Blocks 2 k71
Spacer Blocks 1

Maif Data Zone 2 Recorded Main Data Blocks 224
ATF A Blocks 2

ATF Zone 3 ATF B Blocks 2
Spacer Blocks 1

Margin Zone 2 Margin Blocks 4

15.2 Positioning accuracy

The centre of the 236-th Block of a track shall be at a distance of 4,460 0y021 mm from the Tape Reference Edge. The
centre of the 236-th Block on the centre line of the track is the midpoint between the first bit of the 234-th Block dnd tha
the 239-th block. In addition the centres of the 236-th Blocks of any pair of adjacent tracks shall not differ by more than
pm. This is equivalent to 0,5 Block along the track at the centre of the track.
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15.3 Tracking scheme

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

Each ATF Zone shall comprise Spacer Blocks and ATF Blocks.

OISO/IEC

Spacer Blocks shall have a length of 730 Channel bits consisting of the repeated Channel bit pattern 1010101010. Spacer
Blocks shall be recorded with a positive azimuth on positive azimuth tracks, and with a negative azimuth on negative azimuth

tracks.

ATF Blocks
shall be rec

ATF Blocks
in figure 40.

shall have a length of 730 Channel bits consisting of the repeated Channel bit pattern 1000010
prded with a positive azimuth.

ATF-B Blocks on track, ATF-C blocks on track-1 and ATF-A Blocks on track-2 shall,be ‘recorded i

Head Direction

A

DO0. ATF Blocks

are designated as ATF-A, ATF-B and ATF-C for the purpose of illustrating the phase rélationshigs among tracks

h phase.

T TN CTU A R,
SPACER I ATF- B '-. ATF-B ' ‘ATF-A ™ ATF-A,]

\‘xxxx“xxxxkxﬁuﬁu T T

SPACER } SPACER ‘4 ATF- c%-.,-.ﬂ ATF-C w§ SPACER

R "-.L'""'-.“""'-.L\"-."‘ ""-:"'-:'"-..\\

SPACERJ%, ATF-B s ATF-B I ATF-A T%ATF-A

x\kx\ﬁxxx\\ SRR R

SPACER-} SPACER .,H\TF Cu.ﬁ\/iTF C4} SPACER
S

1
T T, G N o
SPACER/J* ATF-B % ATF-B % ATF- A_"«"-..,ATF A
TR TR o e e e e,

97-0009-A

Tape Direction

Figure 40, - Allocation of ATF and Spacer Blocks

16 Layout of a Single Data Space tape

A magnetic
is specified

The layout ¢

— the Devi
- the Refe
— the Systg
- the Data
- the EOD

n this clause, that of-@ Partitioned tape in clause 17.
f the Single Data\Space tape consists of six areas:

e Area
'ence Area
bm Area
Area

Area

tape shall be recorded as-a Single Data Space tape or as a Partitioned tape. The layout of a Single Data Space tap

— the Optional Device Area
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Pos. Pos. Vendor \ Vend Recorded\ Recorded
. System \System ‘endor ecorde
Device \ Reference \ = Tol. S}i’srt::rlnble Y Log yPostamble Tol. Group \ Group \ Data Data
Area Area Band Band Preamble Group Group
No.1 No.2 No. 1 No.2
DEVICE | REFERENCE SYSTEM DATA
< <4+—r < > <
870 mm 264 72 | 180 | |
4+ 10 mm frames frames ‘ ﬁmnes‘ frames
PBOT] LBOT
Last Optional
Recorded AmFble E?\D Device
Data Group rames g Area
OPTIONAL
DATA _ ‘EOD P DEVICE _
12 300 600 mm
frames | frames
min. min. + 10 mip

96-0151-A

16.1| Device Area

Figure 41 - Layout of a Single Data Space tape

PEOT

This area shall be the first area on the magnetic tape and shall extend from PBOT to LBOT. It shall pot be used for wr
data for interchange. Its length, measured parallel to the Tape Reference Edge, from PBOT to the first bit of the fif'st bloc
the filst recorded track of the Reference Area, shall be 87@& mdnmm. It shall consist of three zones : a spin-up zone, a test

zone jand a guard zone.

The flrst zone of the Device Area is a spin-up zone. It is the part of the tape which is wrapped around the drum when the

is loafled into the drive.

The gpin-up zone shall-be followed by a test zone available for read/write purposes. The contents of these two zones a

specified by this International Standard.

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

16.2| Reference Area

This grea ‘shall consist of the Frames with AFN = 001 to 264, of which the flrst starts at LBOT and hjas an Absolute Fr

Frames is not specmed by thls Internat|onal Standard and shaII be |gnored in mterchange

16.3 Position Tolerance Band No. 1

g. The content of

This band shall have a nominal length equivalent to 24 Frames, with AFN = 265 to 288. It is used to accommodate
positioning tolerances when updating the System Log. Discontinuities and repetitions of the Absolute Frame Numbers
occur in this band. The recorded signals may be ill-defined in this band. The content of these Frames is not specified b

International Standard and shall be ignored in interchange.

16.4 System Area

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

Vendor Group Preamble.
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16.4.1 System Preamble
The System Preamble shall consist of 72 frames, having the Absolute Frame Numbers 289 to 360.

16.4.2 System Log

The System Log shall consist of 180 Frames, having the Absolute Frame Numbers 361 to 540. Each Frame in the System Log
shall contain Volume Information and Partition Information as shown in figure 42. In each partition of the tape, 48 bytes are
allocated to Partition Information. The Partition Information of each partition shall be recorded in the System Log of Partitio

0.

Partition O Information 48 Bytes

Partition 1 Information 48 Bytes
O O

| O | O 1 12 288 Bytes, 44 544 Bytgs
O O

Partition 255 Information | 48 Bytes

Volume Information 72 Byt

System Log Vendor Data Type Number 2 Byte

System Log Vendor Data 32 182 Byte

Figure 42 - System Log

16.4.2.1 PgQrtition Information

Previous Groups Written 4 Bytds
Total Groups Written 4 Bytep
Reserved 1 Byte
Previous Groups Read 3 Bytgs
Total Groups Read 4 Bytgs
Reserved 1 Byte
Total Rewritten\Frames 3 Bytds
Reserved 1 Byte
Total 3rddECC Count 3 Bytep
Access Count 4 Bytep
Update Replace Count 4 Byt¢s
Previous Rewritten Frames 2 Bytges
Previous 3rd ECC Count 2 Bytgs
Reserved 1 Byte
Load Count 3 Byteq
Reserved 1 Byte
Last Valid Absolute Frame Number 3 Bytgs
Flag BYte | BIUL | Prevent Wrie T Byt

Bit 2 | Prevent Read

Bit 3 | Prevent Write Retry

Bit 4 | Prevent Read Retry|

Bit5 |Setto ZERO

Bit6 |Setto ZERO

Bit 7 | Setto ZERO

Bit 8 [ Partition is Opened
Maximum Absolute Frame Number 3 Bytgs
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Figure 43 - Partition Information

16.4.2.1.1 Previous Groups Written

780:1998 (E)

This field shall specify the number of Basic Groups physically written to the partition since the last update of the Sgstem Al

16.4.2.1.2 Total Groups Written

This field shall specify the total number of Basic Groups physically written to the partition since the first
written.

time the pastio

16.4.112.1.3
This fije
16.4.]

This
partiti

Previous Groups Read
Id shall specify the number of Basic Groups physically read from the partition since the last-tpdd

p.1.4 Total Groups Read

ield shall specify the total number of Basic Groups physically read from the tape\ partition si
pon was written. This number shall not include any read operation which is part of a'Read-After-Wr,
accurhulates over the life of the tape but shall be zeroed by a format pass.

16.4.2.1.5

This field shall be the total number of Frames of the partition that have been ‘rewritten since the partit
shall
shall
life off

16.4.1
This

Total Rewritten Frames

not include any Frames which are written between the original Framg and its rewrite. The numbg
the tape but shall be zeroed by a format pass.

p.1.6 Total 3rd ECC Count
eld shall specify the number of Basic Groups which have“been physically read and data has not

te of the System A

ce the first time
te check. The nun

on was firdt writtel

be incremented by 1 each time a Frame is repeated following error deteetion by the Read-After-Write process. This

r accumulates ove

been recovered w

requifing the use of C3 correction since the first time the partition was written. The number accumulates over the life of

tape $hall be zeroed by a format pass.
16.4.2.1.7
If used, this field shall specify the number of accesses to the partition. This field shall be set to all ZER(
16.4.2.1.8 Update Replace Count

If used, this field shall specify the numberof-write operations to the partition. This field shall be set to al
16.4.2.1.9

Access Count

Previous Rewritten Frames

s if not used.

ZERQO=ei not

This field shall specify the numberof Frames of the partition that have been rewritten since the last upgate of the &ystem

It shgll be incremented by 1 each’time a Frame is repeated following error detection by the Read-Af
counf shall not include any Frames which are written between the original Frame and its rewrite.

16.4.2.1.10 Previous\3rd ECC Count

This field shall specify the number of Basic Groups which have been physically read and data has not
requifing the use.0f{C3 correction since the last update of the System area.

16.4.2.1.11
This field,shall specify the number of times the tape has been loaded since the first time the tape wag

Load Count

ter-Write process.

been recovered w

written. One load
5e and later unthre

consistof threading the tape around the drum of the drive mechanism, positioning the tape ready for u
the tape—Fhe-number-accumttates-overthetife-of the-tape-but-shattbezereedby-a-format-pass—Thi
the System Log of
16.4.2.1.12 Last Valid Absolute Frame Number

This field shall specify the Absolute Frame Number of the last Frame containing valid data. The first F
Area shall have an Absolute Frame Number of 1.

16.4.2.1.13 Flag Byte

Bit1  Prevent Write

If this bit is set to ONE then write operation for the partition is inhibited.

Bit2 Prevent Read
If this bit is set to ONE then read operation for the partition is inhibited.

Partition O of a partitioned tape.

ield shall ba Resel

rame of the Refer:
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Bit 3

Prevent Write Retry

If this bit is set to ONE then write-retry operation for the partition is inhibited.

Bit 4

Prevent Read Retry

If this bit is set to ONE then read-retry operation for the partition is inhibited.

Bits 5to 7

These bits are set to ZERO.

Bit 8 Par

ition is Opened

OISO/IEC

This bit sha
operations i

16.4.2.1.14
This field sh
16.4.2.1.15
Reserved F
16.4.2.2 V(g
The Volume

16.4.2.2.1
Bit 1
partition cou

Bit 2
Device Ared

Bits 3 and 4
Other settin
16.4.2.2.2

This is the Iast valid partition number on the tape.

16.4.2.2.3
This is a bit
If this bit is 3

| be set to ONE before a read and/or a write operation within the partition. This bit shall be setcto
N the partition have been performed.

Maximum Absolute Frame Number
all specify the Absolute Frame Number of the last Frame of the last EOD Area.

Reserved Field
elds shall be set to all ZEROs.

lume Information
Information shall contain the information about the volume.

Flags

If this bit is set to ONE then the volume shall be proceSsed as AIT-1 native mode. If set
nt shall be limited to 2.

If this bit is set to ONE then load/unload shall be done at the PBOT. If set to ZERO and thersg
, then load/unload shall be done at the Optional Device Area.

js of bits 3 and 4 are prohibited by this International Standard.

Last Partition Number

Device Area Map
allocation map of the Optional-Device Area. There are 256 bits in the 32 bytes. A bit is assigned

These two bits shall both be set to ZERO, indicating the presence of System Log information.

ZERD when al

to ZERO then

is an Optional

o each partiti

et to ONE then the partition.contains an Optional Device Area.
Reserved 6 Bytes Set to all ZERO
Flags 1 Byte Bit1 | AIT Native Flag
Bit2 |Load/Unload at PBOT
Bit3 | System Log Location
Bit 4
Bit5 |SettoZERO
Bit6 |Setto ZERO
Bit7 |Setto ZERO
Bit8 |Setto ZERO
Last Partition Number | 1 Byte Last Partition Number of the cartridgd
Device Area Map 32 Bytes| 256 bits of Device Area allocation mgp
Reserved 32 Bytes| Setto all ZEROs

Figure 44 - Volume Information

16.4.2.3 System Log Vendor Data Type Number
This number shall be represented by two bytes.
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When set to the value 0, the System Log Vendor Data shall be all ZEROs.
When set to the value 1, the System Log Vendor Data shall contain vendor-unique information.
Other values of this number are prohibited by this International Standard.

16.4.3 System Postamble
The System Postamble shall consist of 24 Frames, having the Absolute Frame Numbers 541 to 564.

780:1998 (E)

Note - It is recommended that the continuum comprising the System Preamble, System Log and System Postamble be writit@mousaraation when
the System Log is updated.

16.4.4
This
Intern
16.4.

The
Prean
by thi

16.5

This area shall consist of the Vendor Group and one or more Recorded Data*Groups.

16.5.

A Ve
Stand
andr

In addlition none or either or both of two further operations|, namely ECC3 and Repeated Frames may b

No u
within

16.5.2

Each
apply|
Numbh

In ad
unred
repet

16.5.

The H
ECCH]
follow

L Position Tolerance Band No. 2

pand shall have a nominal length equivalent to 24 Frames. The content of these Frames i
ational Standard and shall be ignored in interchange.

b Vendor Group Preamble

endor Group Preamble shall consist of 72 Frames having the Absolute Frame Numbers 589 to
hble shall immediately precede the Vendor Group and be contiguous with it. The)content of these
5 International Standard and shall be ignored in interchange.

Data Area

| Vendor Group

hdor Group is the recorded instance of Basic Group No. 0{the content of which is not specifie
ard. The Vendor Group is formed from the bytes of that Basic Group by applying the operations
pcording the resulting Frames. The first of these Framesishall have the Absolute Frame Number 6

recorded space or physical discontinuity or seam or Absolute Frame Number discontinuity of
a Vendor Group.

P Recorded Data Group

Recorded Data Group is a recorded:ifstance of a Basic Group, and is formed from the data sent
ng the operations described in clause 11 and recording the resulting Frames in the sequence
ers.

dition, none or either or b6th "of two further operations may be applied. These are ECC3 and
orded space or physical\discontinuity or seam or Absolute Frame Number discontinuity or Abj
tion may occur within & Recorded Data Group.

B ECC3

Error Correction“Code 3 has the capability of correcting any two tracks which are bad in a Recd
data is deftived from the 18 G1 Sub-Groups of the Basic Group to form a 19th and a 20th G1
ing Reed-Solomon code:

GF(#) (20, 18, 3)

The g

»]

not specified by

560. The Vendor C
Frames is not spe

H by this Internatic
described in claus
61.

e applied.

repetition may ot

from a host compl
of their Logical F

Repeated Frame:
solute Frame Nun

rded Data Group.
Sub-Group. It use

al€ulation on GF8 shall be defined by the following polynomial:

GX)=x8+x4+x3+x2+1  a=(00000010)

The interleave depth of ECC3 shall be one frame, the ECC bytes shall satisfy

HrxVRrR=0

The generator polynomial shall be

j=1
GR (X) = u (x—a')
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0l 1 1 1

HrR=1

19 ol8 l7 16 ..

[Dnx2+ix22272+ 0+ 0x 44544 ]

Eh)n x2+jx 22272+ 1+ QOx 44544
L] Ll

1 1
a? ala

1%

OISO/IEC

n=0,1,2,..,2227%
i=0,1

[Dnx2+ix22272+ 0+ 1x 44544

0

O
Dnx 2 +ix 22272+ 1+ 1x 4454
U il

VR - I:Dn X 2+ix%x 22272+ 0+ 2x 4454%

nx2+ix22272+ 1+ 2x 44544E|
(D24 i x 220720 0+ 3¢ 44544
U [l
[Dnx2+ix22272+ 1+ 3« 44544 ]

%)n X2+ %x 22272+ 0+ 4x 4454%

[Dnx2+ix22272+ 1+ 4x 44544 ]

%Dn X 2+ i x 22272+ 0+ 5x 44544D

[Dnx2+ix 22272+ 1+ 5« 4abdd]
O

ajn X 2+ix 22272+ 0+ 6% 445445

|:]3n><2+i><22272+ 1+ 6x 4454%
U \ U
0 : 0

|:Pn x 240 x 22272+ O+ 19x 4454['

%;)n X2+ 0% 22272+ 1+ 19x 44541

D, = User data,byte number
P, = Parity.byte number
Q,, = Parjty byte number

16.5.4 Multiple Recorded'Instances

Each Basic|Group,.ether than Basic Group No. 0, may be recorded in a sequence of contiguous instances. The maximum
number of guch instances shall be 8. Within a sequence of Recorded Data Groups which are derived from the same Basic
Group the vialues of Logical Frame ID, Position and Absolute Frame Number will be different. There will alsq be differences

in th |lueb-efthePRaritvbvites-computed—fremthese—Fherermav-alse-be-differenrces—intherumberof-Red
In the values-et+the—ratit Hem—thesSe—rRere—ha eHHereReesHme—-hRtHhpes

Y P ytCoCoTTTpTtC T

Recorded Data Group in such a sequence.

16.5.5 Repeated Frames

Y croUTiIoT

Repeated Frames per

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

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

Discontinuities or repeated Absolute Frame Numbers shall not occur.

16.5.6 Appending and overwriting

When new data is appended to data already recorded on tape, or existing data is overwritten by new data, the point at
recorfling may start shall be referenced to the last Frame (Frame A in figure 46) of a Recorded~Data Group. If Mult
Recofded Instances of the last group exist, the relevant Recorded Data Group is the last in the sequance. If Repeated |
have peen recorded, the relevant Frame is the last repetition of the last Frame. The smallest unit.6f appending or isverwril
a Regorded Data Group.

Note - After overwriting commences, all data between the current recording point and PEOT is logically inaccessible.
The rples for appending and overwriting are identical. For simplicity, the following description refers only to appending.

Data may be appended to the tape by either the seamless or non-seamless methods. An appending operation may be d
as sepmless only if the appended tracks are placed so as to form a continuous Sequence with the prevfous tracks. No tra
be pArtially overwritten to the point of being unreadable nor shall any gaps be’left between tracks.

1 Frame nmrAmble Frames
m> 1
A B C
Frame numbers——» n n+2 nt3+m

96-0152-A

Figure 45 - Appending rules

The Frames up to, and_including, Frame A on figure 45 contain information which is to be retained. The append starts
Amble Frames at Frame.B and the information at Frame C.

16.5.6.1 Seamless@ppending rules

Rule [L.There.ghall be one Frame between Frame A and Frame B, i.e. if Frame A has an Absolute Frame Numben(AFN)
then Frame.B.Shall have an AFNref2.

Rule P¢<The Frame written between Frames A and B shall be contiguous with Frame A, i.e. no unrecorded space betwe

and Bispermitteth-hroris-any-giscontintity-orrepetittorof-AFNS-Rroris-any-physicat-diseontindity—Hre-&Group Number of i
Frame shall be greater than that of Frame A, unless this Frame is an Amble Frame, in which case its Group Number sk
equal to that of Frame A. The content of this Frame shall be ignored.

Rule 3. There shall be a minimum of one Amble Frame between Frames B and C, i.e. if Frame B has amAFENhah
Frame C shall have an AFN of4 minimum. No unrecorded space, physical discontinuity, or AFN discontinuity or repetitior
is allowed between Frames B and C.

Rule 4.The position of the first track of Frame B (AFN#2), as measured along the length of the tape at the point shown ir
figure 46, shall be at a distancexof 257,8um * 42,9um from the first track of the Frame with AFNn=1.
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Frame A

A

Frame
AFN=n+2

Frame

FN=n AFN=n+1

AL

OISO/IEC

N

4,460 mm £ 0,021 mm

16.5.6.2 Nd

Rule 1.The
unrecorded
be ill-define

Rule 2. Disd
has an AFN

Frame B

Rule 3. Amb
Other Fram

Rule 4.Ther
Frame C sh
repetition sh

16.6 EO

all Framgs have an AFN greater tharand

Tape Reference Edge

96-0153-A
Figure 46 - Tolerance on seamless appending

n-seamless appending rules

distance between Frame A and Frame B shall.ke sufficient for a minimum of 1 and a maximum o
space shall be permitted between Frame A and Frame B. One or more Frames between Frame A
1, e.g., as a result of partial overwriting at‘an append point.

ontinuities and repetitions of AFN afepermitted between Frame A and Frame B, provided that,
of,

has an AFN @of+2 minimum‘andh+12 maximum.

le Frames between Frame A and Frame B shall have a value of Group Number which is equal to
bs between Frame A-and Frame B shall have a value of Group Number which is greater than that

e shall be a minimum of 29 Frames between Frames B and C, i.e. if Frame B has amAENOk n+1
pll have an ARN pf+30 minimum. No unrecorded space, physical discontinuity or seam or AFN dig
all be allowegd between Frames B and C.

D Area

The Data Allea shall be followed by an EOD Area.

11 Frames. No
and Frame B ma

where Frame A

that of Frame A.
of Frame A.

P, then
continuity or

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

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

interchange
16.7

Optional Device Area

The EOD Area may be followed by an Optional Device Area which extends up to PEOT. The contents of this Optional Device
Area are not defined for interchange.
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Early Warning Point - EWP

For a new or bulk-erased tape the position of the EWP is calculated by the drive writing the tape. The calculation shall et
that the EWP is not less than 5 258 mm before PEOT. Until data is recorded beyond the calculated EWP no indication

position is recorded on the tape. When data is first recorded beyond the calculated EWP, the setting of the AEWP bit ch:
from ZERO to ONE in the last Basic Group which is completely or partially recorded before that point. This changeover t

denot

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

For a tape containing data which is being overwritten, if the point at which overwriting commenced is before the EWF

defin

comp
subse

For a
overw
in all

16.9
Initial

also uised at other times). The procedure ensures that there shall be noJunrecorded space between

Vend
Toler
Band

If an
Syste
Note -

Data G
Group.

the tape. The calculation shall ensure that the EWP is not less than 5 258 mm before PEQT
d this calculated EWP, the setting of the AEWP bit changes from ZERO to ONE in theJlast
etely or partially recorded before that point. This changeover then denotes the position of the
quently read.

tape containing data which is being overwritten, if the AEWP bit changes from ZERO to ONE prio
riting commenced, the position of the EWP shall be denoted by that changeoyer, i.e. the AEWP
Dverwriting groups.

Initialization
zation is a procedure which shall be carried out before the first use of atape cartridge for recordi

br Group. The extent from LBOT to the end of the Vendor Group.shall be written as a continuum
hnce Bands No. 1 and No. 2 shall have each a nominal number of Frames of 24. The Frames i
No. 1 shall have their Area ID set to the Reference Area ID:

initialization pass is performed on a recorded tape, it will destroy all data thereon, including t
m Log(s).

roup. The Reference Area, System Area and Vendor Greup can be recorded at a time immediately prior to the re@fity

by the drive curre
When data is rec
Basic Group whicl
EWP when the ta

I to the point at wh
bit shall be set to

Ng useragele (it m
LBOT and the en
in which the Posi
h the Position Tole

he history data in

The tape layout is such that a separate initialization pass-on a new or bulk-erased tape is not necessary pdordinghef e first Recorded

fiRefctirded Data
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17

Layout of partitioned tape

The layout of a partitioned tape be as shown in figure 47.

OISO/IEC

Pos. Pos. Vendor \ Vendor \ Recorded\ Recorded
Device Reference Tol. S}stcm bl Systf(r)r; Sys;,f)r;iambl o Tol. Group Group Data Data
Area Area Band \ ' "eambie Band Preamble Group Group
No.1 No.2 No. 1 No.2
DEVICE | REFERENCE SYSTEM DATA
< <> < pt———————————— B
870 mm 264 72 180 24
+ 10 mml frames frames frames frames
PBOT [ BOT
Partition No. 0 __ Partition No. 1 Partition No. 2
Last ;
Ambl EOD Optional
Record¢d Hl-lrafnes Area Device
Data Gijoup Area
Partition No. 2 o Partition No. n
»
96-0154-A
Figure 47 Layout of a partitioned tape
17.1 Overall magnetic tape layout
The layout gf a partitioned tape shall consist of the Device Area followed by partitions from PBOT to PEOT.
17.1.1 Partition
17.1.1.1 System Log
The conten{ of the System Log Area is not specified by this International Standard and shall be ignored in
16.4.2).
17.1.1.2 ViftuakEnd Of Tape (VEOT)
The VEOT

interchange (see

y. This reference

point is intended for use in a manner |dent|cal W|th that of PEOT on a Slngle Data Space tape i.e. no recordlng shall occur

within partiti

on 0 beyond VEOT, except during initialization.

The space between VEOT and the Partition Boundary shall contain Housekeeping Frames which are identical with those of the
EOD Area of the other partitions.

17.1.1.3 Early Warning Point - EWP

The position of the EWP for the last partition is the same as for a Single Data Space Tape. Within an empty partition the
position of the EWP is calculated by the drive writing the tape. The calculation shall ensure that the EWP is not le89than 1 0

Frames before VEOT. Until data is recorded beyond the calculated EWP no indication of its position is recorded on the tape.
When data is first recorded beyond the calculated EWP, the setting of the AEWP bit changes from ZERO to ONE in the last
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Basic Group which is completely or partially recorded before that point. This changeover then denotes the position of the |
when the tape is subsequently read.

For a partition containing data which is being overwritten, if the point at which overwriting commenced is before the EWF
defined prior to the commencement of overwriting, a new position of the EWP is calculated by the drive currently writing
tape. The calculation shall ensure that the EWP is not less than 1 000 Frames before VEOT. When data is recorded beyo
calculated EWP, the setting of the AEWP bit changes from ZERO to ONE in the last Basic Group which is completely
partially recorded before that point. This changeover then denotes the position of the EWP when the tape is subsequently

For P@artition I containing data which 1S Delng OVerwriten, i the AEWP DIt changes from ZERO 10 ONE prior to the point
whicH overwriting commenced, the position of the EWP is denoted by that changeover, i.e. the AEWP'|bit is set to ONE il
overwriting groups in this partition.

17.1.1.4 EOD Area

The [pata Area shall be followed by an EOD Area. The position of the EOD Area for the last partitiof is the same as f
Singl¢ Data Space Tape.

It shgll consist of Housekeeping Frames, and shall start after the last Amble Frame-in the sequence pf Amble Frames
follows the last Recorded Data Group. If the length of tape between the last Amble Frame and VEOT is greater than, or
to, 34Q0 Frames, the EOD Area shall consist of at least 300 Frames. If the dength of tape between th¢ last Amble Fram
VEOT is less than 300 Frames, the length of the EOD Area shall be equakto‘that length.

17.1.1.50Optional Device Area

The Qptional Device Area is the same as specified for a Single Data Space Tape (see 16.7).

17.2] LBOT

The UBOT is the Partition Boundary. The first Frame after this point shall have the Absolute Frame Nunjber of one.

17.3| Empty Partition

An empty partition shall contain

- a Reference Area

- a pystem Area

— a Data Area, comprising a Vendor Group-and at least 12 Amble Frames

— a minimum of 300 Frames identical with those of the EOD Area of the partition.

The VYendor Group Preamble, the-Data Area and the following Housekeeping Frames shall form a contjnuum which exten
the Hartition Boundary and in~which no unrecorded space, physical discontinuity or seam or Absolute Frame Nun
discoptinuity or repetition is permitted.

17.4( Initialization of partitioned tapes

Wher a new or bulk-erased tape is to be used as a Partitioned tape, the recording or Recorded Data Groups start

partition, the otherds empty. In order to define the position of the partition boundary, to ensure that the empty parti
conforms to the\requirements, and to assist in efficient management of the tape position it is convenient to perforn
initialization pass prior to the first recording. Such initialization should write, as a continuum, empty |Partitions as defir
above.

If an [nitialization pass is performed on a recorded tape, it may destroy all data thereon, including hisfory data inrthe Sy
Log(s).

18 Housekeeping Frames

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

There are two types of Housekeeping Frames, namely Amble Frames and System Amble Frames.

18.1 Amble Frames
Amble Frames shall be permitted only in the Data Area. Their Logical Frame Number shall be 0.
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Amble Frames shall not be permitted within a Recorded Data Group, except within a run of Intermediate Frames, and are not
permitted before the Vendor Group.

An Amble Frame shall be preceded either by another Amble Frame or by the last Frame of a Recorded Data Group, except at
an append point.

The content of these Frames is not specified by this International Standard and shall be ignored in interchange.
18.2 System Amble Frames

System AmpteFramesshattberecordedwithimthe—SystenmArea;ther Absotute FrameNumbersmtherange 289 to 360 and
541 to 564.

The contentl of these Frames is not specified by this International Standard and shall be ignored in interchang

D
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Annex A

(normative)

Measurement of light transmittance

A.1 | Introduction

The fpllowing description outlines the general principle of the measuring equipment and measuring|method to be apj
when|measuring the light transmittance of tape.

For the purpose of this International Standard "light transmittance" is defined by convention as the rglationship betweel
reading obtained from the measuring equipment with the test piece inserted and the reading obtaingd when no test pi
present. The transmittance value is expressed as the percentage ratio of the tworéadings.

A.2 | Description of the measuring equipment
The gquipment shall consist of

- the radiation source;

— the radiation receiver;
— the measuring mask;

— the optical path;

— the measuring circuitry.
A.2.1 Radiation source

An infra-red light-emitting diode (LED) with the following parameters shall be used:

wavelength at peak emission : 850 arB0.nm
half-power bandwidth + 50 nm

A.2.4 Radiation receiver
A flat|silicon photo diode shall berused. It shall be operated in the short circuit mode.

A.2.3 Measuring mask

The measuring mask shall-have a thickness of 2 mm and a circular aperture of diessuetethat the area ig 80 % to 100 %
of thel active area of thé-photo diode.

The dqurface of theqnask shall be matt black.
The test pieceshall be held firmly against the mask to cover the aperture and to ensure that no ambient light leaks past.

A.2.4 Ogptical path (figure A.1)
The dptical path shall be perpendicular to the mask. The distance from the emitting surface of the LED o the mask shall k

d
L=
2tana

mm

whered is in mm andx is the angle where the relative intensity of the LED is equal to, or greater than, 95% of the maximt
intensity of the optical axis.

A.2.5 Finish
The whole assembly shall be enclosed in a matt black case.

A.2.6 Measuring circuitry (figure A.2)
The components of the measuring circuitry are
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E

R

LED

Di

A

Rro, Rf1
S

\Y,

: regulated power supply with variable output voltage
: current-limiting resistor

: light-emitting diode

: silicon photo diode

: operational amplifier

: feedback resistors

: gain switch

: voltmeter

OISO/IEC

The forward
Di is operati
The output
\VE
where:
I is the sho
The output
Rip andRs1 s
Ry

Rfl

A3 Me
Set switd

With no {est piece mounted vary the supply voltage of-E until voltmeter V reads full scale (100 %).

current of the LED, and consequently its radiation power, can be varied by means of the powebs
ng in the short circuit mode.

oltage of the operational amplifier is given by

Ik X Ry

rt-circuit current of Di.
oltage is therefore a linear function of the light intensity.

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

1

" 20

hsuring method
h S to position 0.

Lipply E.

0.

I now represents

— Mount aeader or trailer tape on the mask. The.reading of the voltmeter shall be in the range 60 % to 100
— Mount atest piece of magnetic tape on the mask. Set switch S to position 1. Full deflection of the voltmete
a light transmittance of 5 %.
Silicon photo
Tape .
P \ diode
-7 d
._._..<_:.:._._._._._._.2'(.1 __________ e Optical
LED -~ axis
< L >
- Mask
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R
fo 0
R 198
— o —{ 1 —o
R
Sf1
LED -
- —»
XZ Di A Py
— —} _>
E 72 +
1 A

93-0124-A

Figure A.2 - Measuring circujtry.
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Unless othe

B.1
B.2

B.3 Mes
initial read

a.c.

Reg

average of § measured values. Thi§ise

Measure th

above. Eacly sweep yields one measured value. Compute the average of 100 measured validgg, This is

B.4 Med
running. Ea

B.5 Con

n

N

tape

B.6  Req
Noise Ratio

B.7
The Signal-

Rep

Annex B

(normative)

Measurement of Signal-to-Noise Ratio

Fwise stated, the test conditions are those defined in clause 10 of this International Standard-
erase the tape to be tested.

ord the tape at 2 857,1 ftpmm. The associated recording frequency is dgnoted

ead contact with the tape. Take the measurements for 1 ms. Each sweep yields one measured

e total rms noise level at frequefycyheref, is 2 MHz smaller thar,. Again take measurements fo

isure the rms read channel noise level at frequefmyl ms as indBy3, without a tape loaded but with
Ch sweep yields one measured value. Compute the average‘ef 8 measured vaIuNgm',l;his is

S
npute the Signal-to-Noise Ratio for this pass, 201?'151E dB,

tape

- N2

amp -

\IZ

total
hall be less than 0,7.

eat B3 to B5 for at least 10.passes. Take the average of the 10 Signal-to-Noise Ratios to determ
for the tap&SN Ffape).

eat B.1 to B.6 for the_Secondary Standard Reference Tape, 8NRygrT-
o-Noise Ratio.characteristiGNR, .- SNR)srT dB.

OISO/IEC

isure the rms signal amplitude by gating the sweep of the spectrum analyzer./Begin the measur¢gments 1 ms after

alue. Compute the

I 1 ms as

the motors

ine the Signal-to-
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Annex C

(normative)

780:1998 (E)

Method for determining the nominal and the maximum allowable recorded levels (pre-recording

condition)

The fi

Cl

C.1.1
Note

C.1.7
low v

C.1.3
Ther

C.14
3 809

C.2

C.2.1
outpu
C.2.4

The
3809

C.2.3

C.3

As a
itisn
for th
428,6
recor

Note -
at the

bllowing tests shall be carried out under the conditions defined in clause 10 of this Internationah.St

Method for determining the Nominal Recorded Level

Read the section of the Secondary Standard Amplitude Calibration Tape that has been reco
the read output and apply the appropriate calibration factor.

a.c. erase the Secondary Standard Reference Tape and record at 3 809/5 ftpmm, increasing
hlue until the output on read equals, after applying the appropriate calibration-factor, the value not

a.c. erase the interchange tape and record at 3 809,5 ftpmm with theZCurrent determined in C.1
bad output from this tape is the Nominal Recorded Level for the physical recording density of 3 80

Repeat C.1.1 to C.1.3 for the physical recording densitieS.of 1 428,6 ftpmm, 1 904,8 ftpmn
,5 ftpmm.

Method for determining the Maximum Allowable Recorded Level

a.c. erase the Secondary Standard Reference Tape and record at 3 809,5 ftpmm, increasing t
t on read equals, after applying the appropriate-€alibration factor, 120 % of the value noted in C.1

a.c. erase the interchange tape and record at 3 809,5 ftpmm with the current determined in C.2

ead output from this tape is the Maximum Allowable Recorded Level for the physical 1
,5 ftpmm.

Repeat C.2.1 and C.2.2 for the physical recording densities of 1 428,6 ftpmm, 1 904,8 ftpmm a

Limits for the recorded levels
history of excessive recording levels can impair the operation of the recording system used in thi
b levels used wher/recording a tape for interchange. These levels are, for each of the physical
ftpmm, 1 904;8ftpmm, 2 857,1 ftpmm and 3 809,5 ftpmm, the Maximum Allowable Recorded L
jing density\

hysjeal fecording densities of 1 428,6 ftpmm, 1 904,8 ftpmm, 2 857,1 ftpmm and 3 809,5 ftpmm.

andard.

rded at 3 809,5 ft

the write current f
bd in C.1.1.

2.
0,5 ftpmm.
n, 2 857,1 ftpmm

he write current ur
1.

1.

ecording density

hd 2 857,1 ftpmm.

5 International Star

pcessary to prescribhe/imits for the recording levels to which the tape has been subjected since the last butiderasu

recording densitie
evel for that physi

t is recommended that a tape to be used for interchange should not have been previously recorded at levelsitsigtmmihalfRecorded Levels
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All 10-bit pafterns are either balanced to d.c. level of zero or have a d.c. imbalance of 6:4 or 4:6,

Each 10-bit| pattern is accompanied by an indicator Q which instructs the translator whieh of the two altqg
should be se¢lected for the next 10-bit pattern in order to maintain the lowest d.c. level.

Qo
Q
D.3

80

Annex D

(normative)

Representation of 8-bit bytes by 10-bit patterns

Thel magnetic recording system chosen requires that the d.c. level of the recorded signals bevmaintait

is the d.c. information of the previous pattern.

is the d.c. information of the current pattern.

The left-hand column indicates the hexadecimal notation of the 8-bitlbyte for ease of search.

OISO/IEC

e right.

ed near zero.

rnative patterns
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