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I ntr oduction

This Internationgl Standard constitutes a further development of the magnetic tape cartridge specified in nternatipnal Standard
ISO/IEC 14833] A higher capacity is achieved by using a thinner, thus longer tape.
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INTERNATIONAL STANDARD

1 SO/IEC 18809: 2000(E)

I nfor mation technology — 8 mm wide magnetic tape cartridge for infor mation
interchange — Helical scan recording AIT-1 with MIC format

1

Section 1 - General

Scope

This International Standard specifies the physical and magnetic characteristics of an 8 mm wide magnetic tape cartridge

containing a
recorded sig
Cartridge (A
The System |}

This Internat
case.

Information i
interchange d

2 Con

21 Ma

A tape cartri
herein. Thet

2.2 G
A drive gen

emory chip to enable physical interchange of such cartridges between drives. It also specifiesit
als, the recording method and the recorded format - called Advanced Intelligent Tape No, &
T-1 with MIC) - thereby allowing data interchange between drives by means of such magnhetig
og isrecorded in the MIC.

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

nterchange between systems also requires, at a minimum, agreement between the interchange
ode(s) and the specifications of the structure and labelling of the information’on the interchanged

formance
netic tape cartridge

ge shall be in conformance with this International Standardif it meets all the mandatory requir
e requirements shall be satisfied throughout the extent‘ef the tape.

ating drive
ating a magnetic tape cartridge for interchange'shall be in conformance with this Internationg

he quality of the

vith Memory In
tape cartridges.

contained in the

parties upon the
cartridge.

ements specified

Standard if all

recordings oh the tape meet the mandatory requirements of this International Standard, and if either or oth methods of

appending
A claim of ¢
the perf

the gene

In addition a

whether
receiveg

the regis

2.3 Rec

A drive recei
to handle any

overwriting are implemented. In addition;-Such a drive shall be able to record the System Log ir
nformance shall state which of the following optional features are implemented and which are no
rming of a Read-After-Write check 'and the recording of any necessary repeated frames,

ration of ECC3 Frames.

claim of conformance shall state

or not one, or morg,fegistered algorithm(s) are implemented within the system and are able t
from the host prior {o collecting the datainto Basic Groups, and

tered identification number(s) of the implemented compression agorithm(s).

biving drive

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

the MIC.

D compress data

/ing @ magnetic tape cartridge for interchange shall be in conformance with this International Stamdard if it is able

frames;

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

Separator Marks from only one of these representations;

error correction;

number

In additi
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available to the host;

be able to make processed data available to the host.

on aclaim of conformance shall state

0 — All rights reserved

be able to recognise multiple representations of the same Basic Group, and to make available to the host, data and
be able to recognise an ECC3 frame, and ignore it if the system is not capable of using ECC3 check bytes in a process of

be able to recognise processed data within an Entity, identify the algorithm used, and make its registered identification
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— whether or not the system is capable of using ECC3 check bytesin a process of error correction;

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

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

3 Nor mative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of this
International Standard. For dated references, subsequent amendments to, or revisions of, any of these publications do not
apply. However,_parties to agreements based on this International Standard are encouraged to investigate the possibility of
applying the mgst recent editions of the normative documents indicated below. For undated references, the latest jedition of the
normeative document referred to applies. Members of 1SO and |EC maintain registers of currently valid Interrational Standards.

SO 527-3:1995 Plastics — Determination of tensile properties— Part 3: Test conditions for filnis and sheets.

1SO 1302:1992 Technical drawings — Method of indicating surface texture on drawings.

ISO/IEC 11576]1994 Information technology — Procedure for the registration ‘of “algorithms for the lossless
compression of data.

IEC 60950:1994 Safety of information technology equipment.

4 Terms and definitions

For the purposes of this International Standard, the following terms and definitions apply.

4.1  Absolyte Frame Number (AFN): A sequence number encoded in a Frame.

4.2 a.c. erase: A process of erasure utilizing magnetic fields ef\decaying intensity.

4.3 Accesg. A read or write pass over a partition.

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

45 ArealD: Anidentifier defining the area of the tape and specifying the types of Frame written.
46  Automatic Track Finding (ATF): The fiethod by which tracking is achieved.

47  Average Signal Amplitude: The average peak-to-peak value of the output signal from the read head at the
fundamental frequency of the specified physical recording density over a minimum of 20,0 mm of track{ exclusive of
missing pulses.

4.8 azimuth: The angular devidtion made by the mean flux transition line with a line normal to the centreline of the
recordef track.

49 back surface: The surface of the tape opposite to the magnetic coating which is used to record data.
410 Dbyte: An ordered-set of bits acted upon as a unit.

411 cartridge: Atcase containing magnetic tape stored on twin hubs.

4.12 Chanrjelbit A bit after 8-10 transformation.

413 Codeword: A word generated by a compression algorithm. 1he number of bits In a Codeword 1s variable, and is not
specified by this International Standard.

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

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

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

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

2 © ISO/IEC 2000 — All rights reserved
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420 Frame: A pair of adjacent tracks with azimuths of opposite polarity, in which the track with the positive azimuth
precedes that with the negative azimuth.

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

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

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

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

NOTE 1 - Theltape includes recording at 1 428,6 ftpmm, 1 904,8 ftpmm, 2 857,1 ftpmm and 3 809,5 ftpmm.

NOTE 2 - The|Master Standard Amplitude Calibration Tape has been established by Sony Corporation.

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

426 Memory In Cartridge (MIC): A chip within the case containing information about the cartridge and its
recordings.

4.27 Partition Boundary: The point along the length of a magnetic tape atwhich a Partition ends and the next Partition
comimences.

4.28 Phygical Beginning of Tape (PBOT): The point where the leader tape isjoined to the magnetic tgpe.
4.29 Phygical End of Tape (PEOT): The point where the trailes tape is joined to the magnetic tape.

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

431 preyrecording condition: The recording levelsi@ove which a tape intended for interchange shall not previously

432  prof Ng: The use of an algorithm to transfém host data into Codewords.
4.33 progessed data: A sequence of Codewards which results from the application of processing to data.
4.34 Progessed Record: A sequence of-Codewords which results from the application of processing tojan Unprocessed

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

gcondary Standard
Amplitude CaI bratlon Tapeswill be avallablefor apenod of 10 yearsfrom the publlcatlon of theflrst Edition of thls Int ational Standard.

t orati d adcount the demand
for such Secondary Standard Ampl |tude CaI i bratlon Tapes

4.38 Secondary Standard Reference Tape: A tape the outputs of which are related to those of the Master Standard
Reference Tape by calibration factors.

NOTE - Secondary Standard Reference Tapes can be ordered under Part No. SSRT-AIT-1 from Sony Corporation, RME Company, Data
Media Marketing Div., 6-7-35 Kitashinagawa, Shinagawa-ku, Tokyo 141, Japan. In principle such Secondary Standard Reference Tapes will
be available for a period of 10 years from the publication of the first Edition of this International Standard. However, by agreement between
ISO/IEC and Sony Corporation, this period can be shortened or extended to take into account the demand for such Secondary Standard
Reference Tapes.

It isintended that these be used for calibrating tertiary reference tapes for use in routine calibration.
4.39 Separator Mark: A record containing no user data, which is used to separate data.

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

© ISO/IEC 2000 — All rights reserved 3
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441

4.42

4.43
4.44
4.45
4.46
4.47

5
51

A measured val

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

the observer'sright.

Typical Field: In the plot of Average Signd 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.

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

unprocessed data: Datawhich has not been subjected to processing.

Unpr acced PRaocard: A _record-of ||npvnr~n¢-onr1 data _comprising-an infngr:ll numbar-of h-\’lfm
L FE-OHHRPY & FEHHRBEe—0-RYEs:

o7t

Convéntions and Notations

Repregentation of numbers

................

ue is rounded off to the least significant digit of the corresponding specified value. This implies that, for

example, a spegified value of 1,26 with a positive tolerance of +0,01 and a negative tolerance-of -0,02 alows a range of
measured value$ from 1,235 to 1,275.

The setting of a

Bit patterns and
indicate that the

Bit patterns and

right.

bit is denoted by ZERO or ONE.

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

The most significant bit of an 8-bit byte is denoted by b8 and the least-significant by b1l.

52

The names of b

6

Names

Acronyms

AEWP After Harly Warning Point

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

7
7.1

Absolute Frame Number
Automgtic Tracking Finding
Block Access Table

Error Qorrecting Code
End of |Data

Early Warning Point
Group |nformation Table
Logical Beginningof Tape
Logical End of Tape

Least Significant-Byte
Logical Frame Identifier
Memony\in.Cartridge

ic elements, e.g. specific fields, are given with'a'capital initial letter.

numbers in binary notation are represented by strings of digits 0 and-1-“Within such strings, X may be used to
setting of abit is not specified within the string.

Cant bit to the

Most Significant Byte

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

Most significant bit

Environment and safety
Test environment

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

© ISO/IEC 2000 — All rights reserved
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relative humidity
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:23°C+2°C
: 40 % to 60 %

conditioning period before testing : 24 h min.

7.2

Operating environment

Cartridges used for data interchange shall be capable of operating under the following conditions, as measured within 10 mm

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

relative humidity :20%1t0 80 %

wet bulb temperature : 26 °C max.

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

The above cgnditions include any temperature rise that may occur while operating the drive.
Conditioning|before operating:

If a cartridgg has been exposed during storage and/or transportation to a condition outside the above values
cartridge shall be conditioned in the operating environment for atime at least equal to the period during whic

of the operati
NOTE - Rapid
7.3 Stor
The followin

temperature
relative humi

The stray ma
cartridge.

7.4 Tral

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

be taken to N

75 Safd

The cartridgg
not constitut
information

7.6 Flan

The cartridgg
adtill carbon

g environment, up to a maximum of 24 h.
variations of temperature should be avoided.
age environment
[y conditions shall be observed during storage
:5°Cto 32°C
dity : 20 % to 60 %
pnetic field at any point on the tape shall not exceed 4008 A/m. There shall be no deposit of mois

nsportation

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

ty
and its components shall satisfy-the requirements of Standard |EC 60950. The cartridge and its g
b any safety or health hazard.when used in the intended manner, or through any foreseeab
rocessing system.

nmability
and its components:shall be made from materials, which if ignited from a match flame, do not co
dioxide atmosphete.

, before use the
N it has been out

ture on or in the

e precautions to

omponents shall
e misuse in an

htinue to burnin
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Section 2 - Requirementsfor the case

8 Dimensional and mechanical characteristics of the case

8.1 General

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

Figure 1 is a perspective view of the cartridge seen from the top.
Figure 2 is a perspective view of the cartridge seen from the bottom.
Figure 3 is a perspective view of Reference Planes X, Y and Z.
Figure4 shows the front Sde with theTid closed.
Figure5 shows the | eft 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.
Figure9 shows the bottom side, Datum and Support areas.
Figure 10 shows the bottom side with the lid removed.
Figure 11 shows an enlarged view of the Datum and Recogpnition holes.
Figure 12 shows the cross-sections through the light path holes, the Recognition keles and the Write-inhibjt hole.
Figure 13 shows details of the lid when closed, rotating and open.
Figure 14 shows the details of the lid release insertion channel.
Figure 15 showsthe lid lock release requirements.
Figure 16 shows the reel lock release requirements.
Figure 17 shows the reel unlock force direction.
Figure 18 showsthe lid release force direction.
Figure 19 shows the lid opening force direction.
Figure 20 shows the light path and light window.
Figure 21 shows the internal tape path and light path.
Figure 22 shows the cartridge reel and a cross-section of-the cartridge reel.
Figure 23 shows a cross-section of the interface of the cartridge reel with the drive spindle.
Figure 24 shows the tape access cavity clearance.
Figure 25 shows the Access Holes of the MICon the rear side.
Figure 26 shows the Access Holes of theiM1C on the bottom side.
The dimensionslare referred to three orthogenal Reference Planes X, Y and Z (seefigure 3).
Plane X is perpgndicular to Plane Z andyasses through the centres of the Datum holes A and B.
Plane Y is perpgndicular to Plane X (and Plane Z and passes through the centre of Datum hole A.
Datum areas A, B and Cliein Rlane Z.
8.2  Overall dimension(figures5 and 6)
The length of the case shall’be
I; = 62|5mm=+ 0,3 mm

The width of the case shall be
l,=950mm=0,2mm

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

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

The distance from the right side to Plane Y shall be

lg=13,0mm=0,1 mm

6 © ISO/IEC 2000 — All rights reserved
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Holding areas

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

lg =

12,0 mm max.

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

l,=

8.4

3,0 mm min.

Cartridgeinsertion

The cartridgF shall have aqllmmptrir*,ql features ta prevent insertion inta the drive in other than the correct arientation. These

consist of ac
The channel
distance of th
lg =
There shall b,
lg =
|16 7
An additional
10
177
183

nannel, arecess and an incline.

figures 4 and 14) shall provide for an unobstructed path, when the lid is closed and locked;.fo un
e channel from PlaneY shall be

79,6 mm £+ 0,2 mm
b a chamfer at the beginning of the channel defined by

1,0 mm =+ 0,1 mm
1,5mm+ 0,1 mm

chamfer further into the channel shall be defined by

0,7 mm+ 0,1 mm
1,9mm+ 0,1 mm
3,65 mm+ 0,10 mm

The innermost width of the channel shall be

|11 7
There shall b
127
137
147
l15 7
The distance

l19 7

1,0 mm min.

b a chamfer on the lid defined by
1,2mm+ 0,1 mm
0,8 mm £ 0,1 mm
1,2mm+ 0,2 mm
0,5mm= 0,1 mm
from the left side©f the case to the release pin shall be

0,2 mm £ 0;22mm

The height of| the insertion area shall be

P

2,3 mm min.

a-o
O, Z TTIT

l51 =25 mm

-0,0mm

ock thelid. The

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

lop =

7,5 mm max.

lo3=11,0 mm=+ 0,2 mm
loy=15mm=0,1mm

The depth of

the recess shall be

los=15mm=0,1mm

© ISO/IEC 2000 — All rights reserved
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Theincline (figure 13) is part of the lid structure. The distance of the incline from Plane X shall be

|26 = 7,

+0,0mm
7 mm
-25mm

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

The incline shal

85

A window may
beyond the heig

8.6 L oadi

The cartridge
mechanism.

The distance frg
lg=3
The distance of

The width of theg indent shall be

l3g=5
The depth of the

l3=2
The angle of the

a, = 9(
8.7 L abel

A portion of the
the size of the I3

| end at its intersection with radius r; (see 8.13).

Window (figure 1)

be provid | not extend

t of the cartridge.

garips(figures5and 7)

all have a recessed loading grip on the right and on the left side to allow handling-by an automatic loading

m Plane X to the centreline of the loading grip shall be
D,35 mm + 0,20 mm
the side edges of the loading grips from Plane Z and from the top side,-respectively, shall be

5 mm £ 0,1 mm

0 mm + 0,3 mm
indent shall be
0 mm £ 0,2 mm

indent shall be

0+50

areas (figures 6 and 8)

rear side of the cartridge and a portion of the top side of the cartridge may be used for labels. The portion and
bels shall not interfereith the operation or clearance requirements of the cartridge component parts.

The areaused f

r labels on the top Side shall not extend beyond the inner edge of the holding areas defined by I gnd |

The position angl dimensions-of.the label area on the rear side shall be defined by

I35, = 0j5 mm min.
l33 = 15 mminiin.

I3, = 65,0.mm max.

171> l164
The label areas shall not be recessed by more than 0,3 mm.

8.8 Datum areas and Datum holes

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

The centres of Datum holes A and B shall liein Plane X.
The centre of the circular Datum hole A shall be at the intersection of Planes X and Y (see figure 10).
The distance from the centre of Datum hole B to Plane Y (see figure 9) shall be

I35 =68,0 mm+ 0,1 mm

© ISO/IEC 2000 — All

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

|3 = 10,20 mm + 0,05 mm

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

l37=89,4mm+ 0,1 mm

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

The thickness of the case wall in the Datum areas shall be
|39 TA2-FArR==0- -

The diameter|

|40 7
The depth of

|42 3

I SO/IEC 18809:2000(E)

at the bottom of Datum hole A and Datum hole C shall be
2,6 mmmin.

the holes shall be

4,0 mm min.

The upper digmeter of Datum holes A and C shall be

|44:
This diamete

|41 7

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

1,5 mmmin.

The holes shall be tapered from this depth to the bottom of diameten .

There snall b
437
ag 3
The width at
The depth of

The dimensig

|45 7
|46 7

r=

b a chamfer around the outside of Datum hole ACand Datum hole C defined by
0,3 mm max.
45° +1°
the bottom of Datum holes B and\B shall be | 4,
these holes shall be I 4.
ns at the top of these holes shall be
3,5mm=0,1mm
+ 0;,05\mm

3,00 mm
~.0,00 mm

1,7 mm min.

This width st

) HI (Y CDR |
dl UCITidTiaricu anUC}JUII41.

There shall be a chamfer around the outside of Datum holes B and D defined by |45 and a,.

8.9  Support areas (figure9)

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

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

l49=0,5mMm= 0,1 mm

The position

© ISO/IEC 200

and dimensions of Support areas A and B shall be defined by
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l,7=10,0 mm = 0,1 mm (twice)
l4=1L,0mMm+ 0,1 mm
lgg=7,0mm=0,1mm

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

ls; =30,0mm £ 0,1 mm

The dimensions

of Support areas C and D shall be defined by | ,; and

lgp=55mm= 0,1 mm
ls3=64,5mm+0,2mm

8.10 Recoghition holes (figures 10, 11 and 12)

There shall bet
The position of
l5q =4
lg5 =3
The position of

lg1 =1

ree Recognition holes numbered 1 to 3 as shown in figure 11.
he centre of Recognition hole 1 shall be defined by

8,35 mm + 0,15 mm
7 mm=+ 0,1 mm
3 mm+ 0,1 mm

he centre of Recognition hole 2 shall be defined by |5, and

D,0 mm + 0,1 mm

Recognition holles 1 and 2 shall be circular, their diameter shall be 3,0 mm++ 0,1 mm. Recognition hole 3 shall

form. Its positio
|58: 7‘
l142=
Il43 =4
1144 =4
The depth of ag

The depth beloy

Section E-E shq
punched out.

This Internation

h and dimensions shall be defined by

1,3 mm+ 0,1 mm

T7,3mm= 0,1 mm

11,15 mm £+ 0,10 mm
14.45 mm £ 0,10 mm

|osed Recognition hole below Plane Z (section E-E in figure 12) shall be

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

0 mm min.

ws a Recognition hole closed by a plug. This plug shall withstand an applied force of 0,5N

bl Standard prescribes the following states of these holes.

baola 1l chall bha ol acad

nave a square

without being

Recogniti

811 Write

THorcT— ST T Crosco

Recognition hole 2 shall be open
Recognition hole 3 shall be open

inhibit hole (figure 11)

The centre of the Write-inhibit hole shall be defined by |5, and

|57 =6,

The diameter of

4mm+ 0,1 mm

the hole shall be 3,0 mm £ 0,1 mm.

The depth of a closed Write-inhibit hole below Plane Z shall be Igg.

The free space below an open Write-inhibit hole shall be | g, below Plane Z.

10
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When the Write-inhibit hole is open, recording on the tape isinhibited. 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 closure shall be
constructed so as to withstand aforce of 0,5 N. The force required to open or close the Write-inhibit hole shall be between 1 N
and 15 N.

8.12 Pre-positioning surfaces (figures 4 and 10)
These surfaces determine the position of the cartridge when it isinserted into the loading slot of the drive.

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

lgo F 2,4 mm T
-0,1mm
The position pf the cartridge relative to Plane Y shall be controlled by the pre-positioning surfaces defined by
lez ¥ L,OmMm=0,1 mm
lgg 3 69,0 mm+ 0,2 mm
The position pf the cartridge relative to Plane X shall be controlled by the pre-positioning, surfaces defined by
lgs F 14,65 mm + 0,10 mm
The angle of the chamfer at the edge of this surface shall be defined by
a,945°+1°
8.13 Caryridgelid (figures 6, 13 and 15)
The cartridge shall have a lid for protection of the tape during, handling, storage and transportation. The lid consists of two
parts, the m:]n part and an auxiliary part.
The main paft rotates around an axis A (see figure 13);the position of which is fixed relative to the case. Its |ocation shall be
defined by
l>7 § 0,55 mm+ 0,10 mm
lg7 F 7,5mm= 0,1 mm
The auxiliary part rotates around axis B_the position of which is fixed relative to the main part of the lid anfl moves with it.
When the lid|isin the closed positien,\the location of axis B shall be defined by
lgg ¥ 7,0 MM+ 0,1 mm
lgg F 10,1 mm =+ O;L\mim
Therotation pf the auxiliary part is controlled by a cam at each end so that it follows the path indicated in figure 13.
In the open ppsition,ithe front edge of the auxiliary part shall be at a height
|70 14,8 mm min
above Plane Z.
The case shall alow for proper clearance of the lid and auxiliary part defined by
+ 0,2 mm
l71 =11,5 mm
-0,0mm

l25=1,2mm= 0,1 mm

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

l;3 = 22,3 mm max.

© ISO/IEC 2000 — All rights reserved
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When the lid isin its completely open position, its front edge shall have been rotated by an angle defined by

ag = 85°

+1°

20

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

height

l74 = 22,5 mm max.

The path of the top of the lid asit opens shall be defined by

r, = 14,9 mm max.

The start point gFHthe-Hethe-er-the-casethatrmeetsthe- Hefigare-6y-shaH-be-definedby
l75 = 84 mm max.
In the closed pogition of thelid, its height over Plane Z (figure 13) shall be
+0,0 mm
l7g = 1$,2 mm
-0,5mm
and its distance from Plane X shall be
+0,0 mm
l77=1%,3 mm
-0,3mm
In the closed pofition of thelid, itsinside shall provide a clearance for the tape defined by
l;g = 18,15 mm+ 0,10 mm
The top front of|the lid shall be convex. The centre of the corresponding.radius shall be on axis A. This radius sha|l be
ry =147 mm max.
The design of the locking mechanism is not specified by thisInternational Standard except that it shall be operatefl by a release
pin located in the drive. In the closed and locked position-of the lid, access to the lid lock release shall be unobgtructed in the
shaded area (seg figure 15) defined by
l79=2)0mm+0,1 mm
l145= 6,3 MM+ 0,2 mm
l146 = 1.2 mMm= 0,1 mm
a=4°+1°
ag=16"+1°
The release meghanism of the lid shall be actuated when the drive release pin is in the other shaded area of figure 15 defined
by |, and
lgo =82 mm +£0,2’mm
lg; = 0)7 mm+ 0,2 mm
ag =192 R 1°

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

8.14 Cartridgered lock (figures 10 and 16)

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

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

its centreline shall be parallel to Plane Y at a distance

lgp=34,5mMm= 0,1 mm

12

© ISO/IEC 2000 — All

rights reserved


https://iecnorm.com/api/?name=6d20bb6d4d284305758ec1f587fb04fa

lgz =
its width

lgq =
t shall be

its heigh

I SO/IEC 18809:2000(E)

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

35,85 mm £ 0,15 mm
shall be

4,0mm=0,1 mm

lgs = 6,5 mm min.

The dimension of the release mechanism shall be defined by

+ ﬂ,’-l mm

lg6 3

lg7
a, 3

Thereels sha

lgg 3

Thereels sha

lgg 3

In this positi
defined by
lgo 7
The pin used
lg1 7
and the botto

The rectangu
lgo 3
r4 =

Theforce reg

8.15 Red
The case shal

3,2mm
-0,2mm

4,0 mm+ 0,1 mm
60,0° +1,0°

| be locked when the operating face of the release pin islocated at a distance from Plane X defing
+2,0mm

39,0 mm
-0,0mm

| be unlocked when the operating face of the release pin islocated at"a distance from Plane X defi
+ 0,50 mm

41,75 mm
- 0,00 mm

pn there shall be a clearance between the locking meechanism and the inside of the rear wall

0,5 mm min.

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

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

ar cavity of the locking mechanism shall be defined by

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

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

access hales (figure 10)
| have two circular reel access holes which shall allow penetration of the drive spindles.

ned by

of the cartridge

The positiong

of.the access holes shall be defined by

lgz = 23,00 mm + 0,05 mm
lgq = 11,40 mm + 0,05 mm
lg5 = 46,2 mm+ 0,1 mm

The diameter of the holes shall be
d, = 18,80 mm = 0,05 mm

8.16 Interface between thereelsand the drive spindles

The drive spindles (see figures 22 and 23) shall engage the reelsin the area defined by
l102 =54 mm+ 0,1 mm
l103 =44 mm+ 0,1 mm

© ISO/IEC 2000 — All rights reserved
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l104 = 0,6 mm max.

d;=10
dg= 16

de =18

d, = 16

+ 0,08 mm
,00 mm
- 0,00 mm

,0 mm max.

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

+0,0mm
,0mm
-0, mm

The reel engage

l105 =
ag =15

Mment hole shall have a chamfer defined by

A4 mm+ 0,1 mm
Oilo

The bottom of the reel on the outside edge shall have a chamfer defined by

1106 =
ag =45

,2 Mm max.
o + 10

The position angl width of the dlots with which the drive spindle will engage shall be.defined by

107 =
=6
The teeth in the
rg =0,
The depth of the
1108 =

ds =6,

+0,2mm
4 mm
-0,0mm
0°+1°
reel engagement hole shall have aradius
P Mm mak.
reel driving hole within diameter d, shall be
,4 mm min.
+ 0,08 mm

50 mm
- 0,00 mm

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

l100 =
and the Support
120 =
The penetration

7,05 mm =+ 0,10 mm

areas of the reglsshall be at a distance from Plane Z defined by
,6 mm £ 0,2’'mm

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

l111 =

1.54mMm max.

l115 = 8,0 mm max.
a;=60°+£1°

When the cartridge is mounted within the drive, so that the Support areas are at a distance 11, from Plane Z, aforce F= 0,6 N
+ 0,2 N shall be exerted on the cartridge in the direction shown in figure 23.

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

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

section D-D in figure 12) and the light window in the cartridge lid.

14 © ISO/IEC 2000 — All rights reserved
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The centre of the light path hole shall be defined by |5, and

llﬁ

=8,35mm+ 0,20 mm

The diameter of the light path hole shall be

dio

The light pat

l116
app
The position

llﬂ

118

wherel,gis

The hole sha

l119
The angle of
a3
The position

l120
l121

lHZ

8.18 Pos

The tape shal

123

The guide su
that extend td

re=
These points
124
l125

126
157

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

h hole shall have a chamfer defined by
= 0,5 mm max.
=45°+1°

pnd size of the square window on each side of the light path hole shall be defined by
= 6,05 mm £ 0,10 mm
+0,4 mm
= 2,5 mm
-0,0mm
the length of the side of the square window.
| be deep enough to alow penetration of alight emitter over a distance of
= 12,5 mmmin.
the light path shall be
= 5,50° + 0,25°
pnd size of the cartridge lid window shall be
= 3,8 mm+ 0,1 mm
+ 0,4 mm
= 2,5mm
-0,0mm

= 6,05 mm+ 0,10 mm

|

= 13,15 mm + 0,10 mm

ion of thetapein the case (figure 21)

run between two guide surfaces in a plane parallel to Plane X and |55 fromit.

[faces shall have aradius of rg and shall be tangential, as shown in figure 21, to lines tangential
points outside:the case.

3,0 mm £ 0)2 mm

shall'be defined by
= 76.28 mm + 0.30 mm

to the reel hubs

=27,15mm+ 0,20 mm
=31,15mm+ 0,20 mm
=9,67 mm+ 0,20 mm

8.19 Tapepath zone

When the cartridge is inserted into the drive, the tape is pulled outside the case by tape guides and is no longer in contact with
the guide surfaces. The tape path zone (see figure 21) of the case is the zone in which the tape shall be able to move freely.
This zone shall be maintained for both sides of the case and shall be defined by 1,5, to 1,57 and

128
l130
131

© ISO/IEC 200
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The clearance between the tape and the guides shall be defined by

l1959 = 0,3 mm min.
l13> = 0,3 mm min.

8.20 Tapeaccess cavity (figure 10)

When the cartridge is inserted into the drive, tape guides in the drive pull the tape into the drive tape path. The two radii r; are
centred on Datum holes A and B. The shape and dimensions of the access cavity for these tape guides shall be defined by Ig3
and lg4, and the following

r,=23mm=0,1mm

The two radii rg
rg =24

l133 =3

are centred on the centres of the reel access holes.

115 mm + 0,10 mm
,85 mm £ 0,10 mm

8.21 Tapeqgcceess cavity clearance (figure 24)

The case design

l135 =]

l136 =]

l137 =
138 =1
139 = ¢
l140=1
=4
l141 =1
159 =1
1170 =4

822 Requi

The MIC shal

mounted in the
into the five Ac
top side of the |

The positions ar

shall provide clearance for drive tape threading mechanisms. This clearance(shall be defined by
,2 Mm max.

+ 0,20 mm
,15 mm
- 0,00 mm

+0,0mm
4,0 mm
-0,2mm

6,8 mm min.
0,0 mm min.
6,8 mm min.
,2 Mm max.
0° max.

4,8 mm min.
3,0 mm min.
|,0 mm max.

ementsfor the M1 C (figures 25 and 26)

De a chip built into the case (See annex L). It can be accessed through five Access Holes. The
fase so that,vhen inserted into the drive, the contacts of the drive match those of the MIC when
pess Holes by at least 1,70 mm. The interface shall be 12C™. The capacity of the MIC shall bein
bise.

d ditnensions of these Access Holes are as follows.

MIC shall be
hey penetrate
icated on the

Access Hole GND
+0,0 mm
l1g5 = 67,2 mm
-0,2mm
+0,2mm
l166 = 69,0 mm
-0,0mm
Access Hole SCL
+0,0 mm
l167 = 70,0 mm
-0,2mm
+0,2 mm
16
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l16g = 71,8 mm
-0,0mm

AccessHole ID

+0,0 mm
l169 = 72,8 mm
-0,2mm
+ 0,2 mm
l147 = 74,6 mm
-0,0mm

Access Hole SDA

+0,0 mm
l14gF 75,6 mm
-0,2mm
+0,2mm
l149F 77,4 mm
-0,0mm

AccessHole Vcc

+ 0,0 mm
l150F 78,4 mm
-0,2mm

+0,2 mm

l151 F 80,2 mm

-0,0 mm

The following dimensions shall apply to all Access Holes.

+ 0,2 mm
l150 F 5,1 mm
-0,0mm

+0,3mm
l153F 1,4 mm
-0,1 mm

There shall be a chamfer around the outside.ef these holes defined by
li54F 0,4 mm =+ 0,1 mm
a7 F45°+1°

When the cartridge is inserteghinto the drive, the pin used to recognise the cartridge penetrates through Recogn|tion hole 3. The
cavity shown shaded in ct@ss-section N-N in figure 26 is required for this pin. This cavity shall be defined by I{43, 1144 and

l157 F 5,0.mmrmin.

158 F1$5’mm max.

l160 = 45,4 mm min.

8.23 Recognition recesses (figures 8 and 10)

The cartridge shall have two recesses on the rear side. These recesses are used to recognise the cartridge in a library system.
They shall be defined by

+0,0 mm
l1g1 = 84 mm
-0,2mm

+0,2mm
l162 = 6,0 mm
-0,0mm

© ISO/IEC 2000 — All rights reserved 17
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+0,2mm
l163=2,0 mm
-0,0mm
+0,2 mm
l164 = 2,0 mm
-0,1mm

Top side
pFI

Right side
Takeup reel

Auxiliary lid sectioN / Rear sid¢

Lid
Window

]
Prip

Front side

Left sid
Recording surface of the magnetic-tape e side

Bottom side

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

96-0177-A
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Bottom side
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Left side

Datum hole B

Front sid

9640178-A

Recognition hole 3

¢

Datum hole A
Top side

Figure 2- Tape cartridge assembly, bottom view, lid closed

Rear side

Write-inhibit h
Recognition h

Recognition ho

Datum hole {

Right side

ole
ble 1
le 2
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96-0179-A

Figure 3 - Reference Planes X, Y, Z

Incorrect insertion channel

/

20— ‘

96-0180-A

Figure4 - Front side, lid closed
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Figure9 - Bottom side, Datum and Support areas
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Figure 10 - Bottom side, lid removed
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A 4

142

Detail A

Section C-C

l I
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‘ Datum hole D I
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Figure 11 - Details of the Datum, Recognition and Write-inhibit holes
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Figure 12 - Cross-sections showing the light path hole, the Recognition and Write-inhibit ho
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A

Details of the side of the lid

o)

Axis A
7777777 A b6 A
/ )
i 67 168 67
‘ ‘ A A - @ % v
B
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< 169 >
178 »

Internal structure of the lid

96-0186-A

Lid configuration
when rotating

Figure13-Lid

Lid configuration
when the lid is open
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Q

Insertion area for the
release pin of the lid lock

115 » e

Lid ‘

96-0{87-A Section G-G

Figure 14 - Lid release insertion channel
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Figure 15 - Lid release requirements
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96-0190-A

Figure 17 - Direction of the for ce neededto unlock thereel lock
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Lid opener

96-0192-A

Figure 19 - Direction of the for ce needed to open the lid
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Figure 21 - Internal tape path and light path
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Figure22 - Cartridgered
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Figure 23 - Interface with thedrive spindle
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Figure 24 - Tape access cavity clearance
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Figure 25 - MIC access holes, enlarged partial view, rear side
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Figure 26 - MIC access holes, enlarged partial view, bottom side
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Section 3 - Requirementsfor the unrecorded tape

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

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

9.1 Materials

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

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

There shall be 4 leader tape between the take-up hub and PBOT. There shall be a trailer tape between.PEOT ahd the supply
hub. The leader and trailer tapes shall consist of a tranducent length of the same oriented polyethylene terephthalate or an
equivalent base material.

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

9.2  Tapelpngth

9.21 LengtH of the magnetic tape

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

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

9.22 Length|of theleader and trailer tapes

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

9.2.3 Length|of the splicing tapes
The length of the splicing tapes shall be 13 mm max: They shall extend for a distance of 6,5mm + 1,5 mm over the leader and
trailer tapes.
9.3  Tapewidth

9.3.1 Width pf the magnetic, leader-and trailer tapes
The width of the magnetic tape shall be 8,00 mm + 0,01 mm. The difference between the largest and smallest wfidth shall not
exceed 6 um pepk-to-peak.

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

Procedure

a) Cover asectjon'ef the tape with a glass microscope slide.

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

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

The tape width is the average of the widths measured.

9.3.2 Width and position of the splicing tape

The width of the splicing tape and its position across the width of the leader, trailer and magnetic tapes shall be such that the
bottom edge of the splicing tape shall be not more than 0,6 mm from the bottom edges of the other tapes, and the top edge of
the splicing tape shall be not more than 0,6 mm from their top edges. Neither edge of the splicing tape shall extend beyond the
edges of the leader, trailer and magnetic tapes.
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Discontinuities

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

perforations.

9.5
951

Tap

ethickness

Thickness of the magnetic tape

The thickness of the magnetic tape at any point shall be:

For TypeA :
For TypeB :

Intherange 6,5 um to 7,3 um.
Intherange 5,0 um to 5,5 um.

9.5.2 Thickness of theleader and trailer tapes

The thickn
953 Thi
The thickn

9.6
Theradius o

Procedure

of the leader and trailer tapes at any point shall be in the range 9 um to 17 pum.
ness of the splicing tape
of the splicing tape at any point shall be 27 um max.

Lonpgitudinal curvature

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

Allow a 1,0 i length of tape to unroll and assume its natural curvature on a flat'smooth surface. Measure the

1,0 m chord.
33 mif meas

9.7
The departur

Cup

Procedure
a) Cutals0

b) Condition
the test e

c) Laytheta
d) Attacha(

The deviation shall not be greater than 3,8 mm. This deviation cofresponds to the minimum radiu
red over an arc of acircle.

ping
b across the width of tape from aflat surface shall be.0;7 mm max.

mm + 10 mm length of tape.

the tape for aminimum of 3 h in thetest environment by hanging it so that the coated surfaceisf
Vironment.

pe across two cylindrical guidesthat are placed horizontally with the centres 35 mm apart.

,3 g mass to each end of the tape.

€) Measure

9.8
Theforcer
Procedure
a) Takeat

he distance betweenthe plane established by the edges of the tape and the maximum deviation frg

Coating adhesion

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

m the plane.

piece of the tape approximately 380 mm long and scribe a line through the coating across the |

125 mm fromroneand:

b)
the plate,

c)

as shown in figure 27.

Heviation from a
5 of curvature of

reely exposed to

vidth of the tape

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

Fold the test piece over 180° adjacent to, and parallel with the scribed line. Attach the metal plate and the free end of the

test piece to the jaws of a universal testing machine such that when the jaws are separated the tape is peeled. Set the jaw
separation rate to 254 mm/min.

d)

Note the force at which any part of the coating first separates from the base material. If thisis less than 0,1 N, the tape has

failed the test. If the test piece peels away from the double-sided pressure sensitive tape before the force exceeds 0,1 N, an
aternative 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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Recording surface Scribed line
|

S
T

— 125 mm —p Pressure-sensitive tape

93-0120-A

9.9 Layer{to-layer adhesion
There shall be np tendency for the test piece to stick or for the coating to peel.

Procedure
a) Attach one gnd of atest piece of magnetic tape of 1 m length to the surface of a glass tube of 36 mm in diametgr.
b) Wind the tage onto the tube at atension of 1,1 N.

¢) Storethe wound test piece in atemperature of 45 °C + 3 °C and arelative humidity.of 80 % for 4 h.

d) Storefor afdirther 24 h in the testing environment.

e) Apply aforge of 0,1 N to the free end of the test piece and allow it to unwind Slowly.

9.10 Tensilg strength

Measurements ghall be made in accordance with 1SO 527-3. The length of the test piece shall be 200 mm. Thel|length of the
leader tape test |piece shall be 50 mm. The length of the trailer tape test piece shall be 50 mm. The rate of elorjgation for all
tensile tests shall be 100 mm/min.

9.10.1 Breakipg strength
The breaking stijength of the tape shall be 8 N min.

Procedure
Load the test pigce until the breaking point isréached. The force required to reach that point is the breaking strength.

9.10.2 Yield gjrength
Theyield strength is the force requiredto produce a5 % elongation of the tape.

Theyield strength shall be 4 N min.,
9.11 Residyal eongation
The residual elongation, expressed as a percentage of the original length, shall be less than 0,04 %.

Procedure

a) Measure the-ntti

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

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

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

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

b) Position the test piece over two 24-carat gold-plated, semicircular electrodes having a radius r = 10 mm and a finish of at
least N4, so that the recording surface is in contact with each electrode. These electrodes shall be placed paralel to the
ground and parallel to each other at a distance d = 8 mm between their centres (see figure 28).
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c) Apply the force necessary to produce atension of 5 N/mm? to each end of the test piece.

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

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

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

under test.

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

TN

9.13 Tap|
The magnetiq

9.14 Ligh
The light trar

The light trar

7

v

o
|

v
F

SR =

93-0050-B
Figure 28 - M easurement of electrical resistance
e winding
surface of the tape shall face outward from the cartridge and reels.
t transmittance of the tape
smittance of the magnetic tape shall be 5 %, max.
smittance of the leader and trailer tapes shiall be 60 % min.

The method flor measuring light transmittance is'given in annex A.

10  Magnetic recording characteristics
The magneti¢ recording characteristics shall be defined by the testing requirements given below.
When performing these tests, the output or resultant signal shall be measured on a read-while-write pass
calibrated to the Master StandardjReference 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 stigted
tape condition > a.c. erased to alevel of lessthan 0,1 % of the Average Signal Ampl itud:r1
2 857,1 ftpmm.
diameter of the scanner - 40,00 ™
- 0,00 mm
rotation speed of the scanner :4800,0 rpm= 0,5 rpm
tape speed : 20,63 mm/s + 0,30 mm/s
test tracks : Positive azimuth
read gap length 20,20 pm £ 0,05 um
recording current : Test Recording Current
recorded track width :1lum+1um
tape tension : 0,050 N £ 0,005 N measured at the input of the scanner
write gap length 10,22 pum £ 0,05 um
© ISO/IEC 2000 — All rights reserved
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read head track width :13umto 15 um
read head setting during a : the read head shall cover the whole width of the recorded track read pass
read output level : taken at the appropriate fundamental frequency

10.1 Typical Field

The Typical Field shall be between 80 % and 112 % of the Recording Field.
Traceability to the Reference Field is provided by the calibration factor supplied with each Secondary Standard Reference
Tape.

10.2 Signal Amplitude

The Average Signal Amplitude at the physical recording density of 3 809,5 ftpmm shall be between 90 % and’ 140 % of that
for the Master Standard Reference Tape.

The Average Sipnal Amplitude at the physical recording density of 1 428,6 ftpmm shall be between.90 % and 130 % of that
for the Master Standard Reference Tape.

Traceability to the Average Signal Amplitude of the Master Standard Reference Tape is provided by the calibyation factors
supplied with edch Secondary Standard Reference Tape.

10.3 Resoldtion

The ratio of the|Average Signal Amplitude at the physical recording density of 3¢809,5 ftpmm to that at the phys{cal recording
density of 1 4286 ftpmm shall be between 85 % and 120 % of the same ratio for.the Master Standard Reference Tlape.

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

Overwrite is the ratio of the Average Signal amplitude of theresidual of alow density recording after overwriting at a higher
density to the Ayerage Signal Amplitude of the original low-tensity recording.

Traceability to the overwrite ratio for the Master Standard Reference Tape is provided by the calibration factors pupplied with
each Secondary|Standard Reference Tape.

Procedure

a.c. erase the tape. Record at the physical .density of 1 142,9 ftpmm and measure the Average Signal Amplitude| Overwrite at
the physical reqording density of 5 7143 ftpmm and measure the Average Signal Amplitude of the residual 1{142,9 ftpmm
signal. Repeat for the Secondary Standard Reference Tape.

Requirement

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

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

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

10.5 Easeof erasure

When a tape has been recorded at 1 142,9 ftpmm with the Test Recording Current and then passed through a longitudinal
steady erasing field of 320 000 A/m, any remaining signal shall not exceed 2 % of the Standard Reference Amplitude for that
density. The erasing field shall be reasonably uniform, for example, the field in the middle of a solenoid. This measurement
shall be made with a band pass filter passing at least the first three harmonics.

10.6 Tapequality
10.6.1 Missing pulses

A missing pulseisaloss of read signal amplitude. A missing pulse exists when the base-to-peak read signal is 40 %, or less, of
half the Average Signal Amplitude for the recording density of 1428,6 ftpmm on the same tape.
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10.6.2 Missing pulse zone

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

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

The missing pulse zone rate shall be less than 1 in 5 x 106 flux transitions and applies to both positive and negative azimuth
tracks.

10.7 Signal-to-Noise Ratio (SNR) characteristic

The Signal-to-Noise Ratio is the average rms read signal amplitude divided by the average integrated rms noise amplitude, and
expressed in decibels.

Average rms read signad amplitude

SNR =20 Ipg B
Average integrated rms noise amplitude
Requirement
The SNR for|the tape under test (SNR {gpe) shall be better than -2 dB relative to the SNR forthe Master Stapdard Reference

Tape (SNR \{sr1) When measured according to the procedure defined in annex B.

Tracesbility to the SNR \,or7 is provided by the calibration factor supplied with each Secondary Standard Refgrence Tape.

Section 4 - Requirementsfor an interchanged tape

11 Format

11.1 Gen
The smallest

eral

collection of data supported by the format is arecord. A record is the smallest distinct set of dat
e.g. from a hpst, for processing and recording by a tape drive system, and the smallest distinct set of datato b
reprocessed and made available, e.g. to a host, by a tape drive system. Two types of record are supported, n
Records and |Jnprocessed Records.

bytes supplied,
read from tape,
ely Processed

A recorded t@pe shall contain Unprocessed Records or Processed Records or both. It may also contain Separgtor Marks. Both
Processed Records and Unprocessed Records are stored on tape as Entities. Separator Marks may be used by the host to
indicate the Ipgical separation(s) of the datawithin a structuring scheme.

Entities and $eparator Marks are calléected into groups. An index within each group describes that group's contents. A series of
transformatigns, namely randoniizing, interleaving, blocking, the generation and inclusion of two Reed-Solomon error
correcting cqdes, and the trandation of bytes to Channel bits, is applied to each group prior to recording. A third Reed-
Solomon errgr correcting cade.may be applied to the group; in this case, the resulting bytes are transformed angl recorded in the
frames that f¢llow the groupon the tape.

Each group ip recorded-on a group of tracks. The part of each track in which the user data, Separator Marks and associated
information are recorded is called the Main Data Zone of the track. Additional information about the contents pf the group, the
location of the.track(s) and the contents of the track(s) is recorded in the Headers of the Recorded Data Blocks in the ID Area
of the Main DataZone:

In the following description al operations on the data received from the host computer, including the use of error detecting and
correcting codes, but excluding processing, are described. Then the method of recording on the tape and the tape layout itself
will be described. However, because of the inherent characteristics of this format, where required, advance references to the
tape layout will aso be made in the course of the description of the operations on the data.

11.2 Basic Groups

The data to be recorded shall be grouped in Basic Groups of 801 792 bytes. Each Basic Group shall be identified by a running
number allocated consecutively starting with 0. In each Basic Group the bytes are identified by a running number from 1 to
801 792.

The structure of Basic Group No. 0 is not specified by this International Standard. The data for this group is generated by the
tape system. It isrecorded asthe Vendor Group, (see annex K).
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Data and Separator Marks received from the host computer shall be grouped in Basic Groups, following Basic Group No. 0,
starting with Basic Group No. 1. These Basic Groups shall be structured as follows.

NOTE - In this International Standard, there are two types of Separator Marks which are referred to as Separator 1 and Separator 2. Some
other standards, e.g. those which define an interface between a tape drive and a host computer, use the terms "file mark" and "set mark" to
denote Separator Marks. It is recommended that Separator 1 be equated to file mark and Separator 2 be equated to set mark.

E l4—801 753 ,
Byte No.—p ' 1,23, | !
| .y 801 752 —p! !
| ! 801 792 —»
| 1 !
|
o Block Groyp
Entities ————» «4—— Acces Infofmation
Table Tabl¢
| I E
E l4— 4P bytes —p
'€ 801 792 bytes >
Figure 29 - Structure of a BasicGroup
Data congtituting Entities shall progress into the Basic Group from left;to right (as seen in figure 29). At the sameftime a part of
the Basic Group, called the Block Access Table (BAT), shall progress from right to left. The Group Information Table (GIT)
shall occupy thglast 40 bytes of the Basic Group.
11.2.1 Entity
11.2.1.1 Contept
An Entity comprises an Entity Header and a sequence’of consecutive Records. The Entity Header shall be 8 bytes in length. It
shall precede the first or single Record of the Entity-
All Processed Hecords in an Entity shall bé the result of applying the same processing algorithm to Unprocessed Records of
equal length. Al| Unprocessed Records in an Entity shall be of equal length.
An Entity may gpan Basic Groups, provided that all of the Entity Header and the first 8 bits of the first or single Record of the
Entity are within the same Basic Grqup.
In the case whdre an Entity-Spans Basic Groups, the parts thereof, within each Basic Group, are identified ag Start Part of
Entity, Middle Rart of Entityand Last Part of Entity (See 11.2.3.2, t0 11.2.3.4).
An Entity shall pot contain a Record that does not contain data for interchange.
11.2.1.2 Entity|Header

Byte No. 1 is theTirst byte 1n the Enfity Header, and Byte No. 8isthe Tast byte in the Entity Header, 1.€. 1S adjacent to the first
or single Record of the Entity. The Entity Header shall have the following layout:

This byte shall be set to 0000 1000, specifying the number of bytes of the Entity Header, viz. 8.

ByteNo. 1
Byte No. 2

44

This byte shall be set as follows:
- if the record is an Unprocessed Record, this byte shall be set to the value 1;
- if the record is a Processed Record, this byte shall be set to

- the value in the range 2 to 254 corresponding to the registered identifier accordin
11576 of the processing algorithm applied to the record,
- the value 255, if the processing algorithm is not registered.

This byte shall not be set to the value 0.

© ISO/IEC 2000 — All

g to ISO/IEC

rights reserved


https://iecnorm.com/api/?name=6d20bb6d4d284305758ec1f587fb04fa

I SO/IEC 18809:2000(E)

BytesNo. 3t0 5 shall specify in binary notation the length in bytes of the Record before processing, if any (see
11.2.1.1, 2nd paragraph). This length shall not equal 0. Byte No. 3 shall be the MSB, Byte No. 5
shall bethe LSB.

BytesNo. 6t0 8 shall specify in binary notation the number of Recordsin 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 be a 40-byte field, and shall have the layout shown in table 1.

© ISO/IEC 2000 — All rights reserved 45


https://iecnorm.com/api/?name=6d20bb6d4d284305758ec1f587fb04fa

I SO/IEC 18809: 2000(E)

Table 1 - Group Information Table

Byte Positions | Lengthin | Name of thefield
bytes
801 753 1 Set to al ZEROs
801 754
to 3 Basic Group Number
801 756
801 757
to 4 Record Count
o01 /60
801 761
to 4 Separator 1 Count
801 764
801 765
to 4 Separator 2 Count
801 768
801 769 1 Set to al ZEROs
801 770
to 3 Basic Group Number of the Previous Record
801 772
801 773 1 Set to al ZEROs
801 774
to 3 Basic Group‘™Number of the Previous Separator 1
801 776
801 777 1 Set to alMZEROs
801 778
to 3 Basic Group Number of the Previous Separator 2
801 780
801 781 2 Block Access Table Count
801 782 Least significant two bytes
801 783 2 Count of Records in the Current Basic Group.
801 784 Least significant two bytes
801 785 2 Count of Separators 1 in the Current Basic Group.
801786 Least significant two bytes
801 787 2 Count of Separators 2 in the Current Basic Group.
801 788 Least significant two bytes
801 789 1 MSB of the Block Access Table Count
801 790 1 InV‘i SB Uf t: I CUUI It Uf RC\JUI db ;I I t: I LUt It Bclblb
Group
801 791 1 MSB of the Count of Separators 1 in the current
Basic Group
801 792 1 MSB of the Count of Separators 2 in the current
Basic Group

Within each field of table 1 the most-significant byte shall be in the lowest-numbered byte position and the least-significant
byte shall be in the highest-numbered byte position. However, the last four 1-byte entries contain the most-significant byte of
the last four 2-bytes entries, respectively.
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11.2.2.1 Group Number field
Thisfield shall be a 3-bytefield. It shall specify in binary notation the running number of the current Basic Group.

11.2.2.2 Record Count field

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

11.2.2.3 Separator 1 Count field

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

11.2.2.4 Sep

ator 2 Count field

This field sh
including tho
11.2.2.5 Grg
Thisfield sha
Group in wh
field shall be
11.2.2.6 Grq
Thisfield she
Group which
11.2.2.7 Grq
Thisfield she
Group which
11.2.2.8 Blo
Thisfield she
thesame ast
11.2.2.9 Col
Thisfield she

the num|

the num|

the sum
entry (S

the valu

Start Pal
the num|

11.2.2.10 Cq

dl be a 4-byte field. It shall specify in binary notation the number of Separators 2 writtén
e in the current Basic Group.

up Number of the Previous Record field

I be a 3-byte field. It shall specify in binary notation the running number of the highest-numbere
ch a Separator Mark or the beginning of an Unprocessed Record occurred. If,no)such Basic G
set to all ZEROs.

up Number of the Previous Separator 1 field

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

up Number of the Previous Separator 2 field

Il be a 3-byte field. It shall specify in binary notation the ranning number of the previous highest-
contains the last written Separator 2. If no such Basic Graup exists, thisfield shall be set to all ZE

ck Access Table Count field

I be a 3-byte field. It shall specify in binary notation the number of entriesin the Block AccessT]
he number of Records or Parts of Records in theBasic Group.

nt of Recordsin the Current Basic Group field
Il be a 3-byte field. It shall specify inbinary notation the sum of the following:

ber of Separator Mark entriesin the BAT of the current Basic Group
ber of Records in the EntitiesS of the current Basic Group

of the numbers in Bytes No. 6 to No. 8 of the Entity Headers of all Entities for which there is
be 11.2.3.1) in the BAT of the current Basic Group,

e which is 1 less than the number in Bytes No. 6 to No. 8 of the Entity Header of the Entity for
t of Entity entry»(See 11.2.3.2) in the BAT of the current Basic Group, if such an entry exists,

ber of Total)Count of Entity entriesin the BAT of the current Basic Group.
unt of Separators 1 field

This field sh

ince the LBOT

 previous Basic
roup exists, this

numbered Basic
ROs.

numbered Basic
ROs.

able. Thisis not

an Entire Entity

\which there is a

plINbé a 3-byte field. It shall specify in binary notation the number of Separators 1 written in t

he current Basic

Group.

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

Group.

11.2.3 Block Access Table (BAT)

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

© ISO/IEC 2000 — All rights reserved 47


https://iecnorm.com/api/?name=6d20bb6d4d284305758ec1f587fb04fa

I SO/IEC 18809: 2000(E)

Entry of the Block Access Table

Flag Byte Count

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

Figure 30 - Block Access Table

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

224-1 as specified below. This International Standard specifies the 14 settings of the Flag Byte listed in table 2. Other settings
are prohibited by this International Standard.

The most signifiicant bit of the Flag Byte (see table 2), the After Early Warning Point bit, is indicated as indiffeferft as far asthe
meaning of the ¢ntry is concerned. It shall be set asfollows:

— before EWP it shall be set to ZERO;

— after EWPit shall be set to ONE in the current entry and al following BAT entries of the cufrent Basic Group and in all
BAT entrigs of all following Basic Groups.

Table 2 - Settings of the Flag Byte

Setting Entry,

0000 0001 Entire Entity
0000 0010 Start PartOf Entity
0000 0011 Middle Part of Entity
Before 0000 0100 Last Part of Entity
EWP 0000 0101 Tetal Count of Entity
0000 0110 Separator Mark Entity
0000 0111 Skip
10000001 Entire Entity
1000'0010 Start Part of Entity
1000 0011 Middle Part of Entity
After 1000 0100 Last Part of Entity
EWP 1000 0101 Total Count of Entity
1000 0110 Separator Mark Entity
1000 0111 Skip

11.2.3.1 EntirgEntity
This entry relatgs to an/Entity and shall specify that the Entity starts and ends in the current Basic Group. The Copnt field shall
specify the numpet‘of bytesin the Entity.
11.2.3.2 Start Part of Entity

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

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

11.2.3.4 Last Part of Entity

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

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

11.2.3.6 Sep

arator Mark Entity

This entry shall specify that the Entity is a Separator Mark record. The Count field shall specify the number 0 if the Entity is a
Separator 1 record and the number 1 if the Entity is a Separator 2 record.

11.2.3.7 Skip

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

Group Infornfiation Table and of the BToCK ACCesS Table.

The Count V
11.2.3.8 Col

The sum of tie numbers specified in the Count fields of those of the types of entry in the following-list which

Block Acces
Last Part of B

11.2.3.9 Val

The valid sequences of entries are specified by table 3, in which states and actiohs)are described within reg

entries (as de

Table 3 show
entriesarein

bl ue in the Block Access Table for Skip entries shall be a multiple of 4.
nt fields

5 Table shall be 801 792. The list comprises: Skip, Entire Entity, Start Part of Entity, Middle P
ntity.

d sequences of entries of the Block Access Table

5 ghated by the setting of the Flag Byte) are described within ellipses:

s only those entries which are valid as the next entry to be encountered in each state or after each
alid.

Ire present in the
art of Entity and

tangles, and the

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

Start first
Basic Group

—

Start Part
of Entity

Start spanned
Entity

Separator Mark

Move to next
Basic Group

Middle Part
of Entity

Last Part
of Entity

Continue End
spanned Entity spanned Entity

Total Count
of Entity

Move to next
< Basic Group

if any, else.ekit

Item complete

A

96-0244-B

11.3  Sub-Gfoups
11.3.1 G1 Sub-Group

When a Basic Graup has been completed it shall be split into 18 G1 Sub-Groups, numbered 1 to 18 of 44 544 bytes numbered

from 1 to 44 544, starting with the first 44 544 bytes in the first G1 Sub-Group, followed by the next 44 544 bytes in the
second G1 Sub-Group, and so on.
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1,2...44 544 1,2...44544 1,2...44 544 1,2...44 544 1,2...44 544
Gl 2G1 3G1 4"G1 |.. 18thG 1
44 544 bytes 44 544 bytes 44 544 bytes 44 544 bytes 44 544 bytes
< 801 792 bytes >

11.3.2 G2 Sub-Group - Randomizing

Figure 31 - G1 Sub-Groups

The odd nunjbered bytes of each GL Sub-Group shall be submitted 10 an EXclusive OR operation together with a sequence of
bits which iq the output of the shift register shown in figure 32. The even numbered bytes of each G1~Sull-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.
o o0 o0 o0 oo o0 o0 O O o 0 o0 o0 1 Preset valug
< i
o8
Bit clock
Input data Output
Figure 32 - Shift'register
1 2 3 N 44 544 G1 Sub-Group

v/ 1

4 3

6 5

44 544 44 543
randomizing randomizing

D2 Dl

D4 D3

D6 DS

22272 Bytes 22 272 Bytes
. | i Odd
Even H I G2 Sub-Group
G2 Sub-Group ! i
v D44 544 D44 543 v

96-0147-A
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For each byte the least significant bit, i.e. bit b1 shall beinput 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, ..., 22272, the bytes D, of the G1 Sub-Group shall be allocated and numbered as follows:
— the Even G2 Sub-Group comprises bytes D,

—  the Odd G2 Sub-Group comprises bytes D5, 1
In each G2 Sub-Group, the sequence of the bytesisthe same asin the G1 Sub-Group.

11.3.3 G3 Sub-Group

The bytes of eagh G2 Sub-Group shall be placed as follows into a G3 Sub-group. The G3 Sub-group shall be-ar array of 224
cells each contalning 128 bytes. The 22 272 data bytes of each G2 Sub-Group shall be placed in the 192 cells from cell No. 17
to cell No. 208.|Each cell shall contain two sets of data bytes of 64 bytes and 52 bytes, respectively, followed ly 12 bytes of
C1 ECC bytes cpmputed over the 116 data bytes of the cell. The C1 bytes shall be computed as specifiethin annex G.

Once the 192 célls are dl filled as indicated, C2 ECC bytes shall be computed over these 192 cells’and the corrgsponding C2
bytes are enteregl in cells No. 1 to 16 and cells No. 209 to 224. The C2 bytes shall be computed &s specified in annex G.

This operation ghall be performed for the Even G2 Sub-Group and for the Odd G2 Sub-Greup:

Each 64-byte sg contained in each cell congtitutes a Block. These Blocks shall be numbered consecutively by Bllock Numbers
in the range 0 tq 447.
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8 Blocks
Cell No. 1 < > ‘
11 No. 1
Ce o 3\ 4
y
CellNo. 17 — A
4%}?5
&
&
I
Cell No. 209 -
N\ =
PN 4
Sl s
ColLNo. 221 Cell No. 212 Cell No. 224
Q% A A '\ C T 1 1cCel
[ 1 Block
\@ 12 C1 hytes J— . X
64 data bytes 52 data bvtes  — YserDataArex
Y [0 C2 Data Area
[l Cl Data Area
96-0148-A

Figure 34 - G3 Sub - Group

11.4 DataBlock

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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These ID bytes

TapelLeng

Partition I
ArealD
Position
Group Col
Separator 1
Separator 2
Record Co
Absolute H
ID Parity

ThisID Informg

11.4.1 IDinfog
11.4.1.1 DataH

This number is
The value of thi

11.4.1.2 Tapel
This 8-bit field

Bits 8 and 7 sha

Bits 6 to 1 shd

Data BlocK

Logical FrameID

b8 b7 b6 b5 b4 b3 b2 bl

ID1 Data Block Number ( DBN )

ID2 | DBN ID Information

ID3 ID Information

ID 4 ID Information

ID5 ID Information

ID 6 ID Information

ID7 ID Parity

ID8 ID Parity

Figure 35 - Structure of the Data Block Header

shall contain the following ID Information.

Number
h and Thickness ID

Nt

Count
Count

Nt

Fame Number

tion shall be recorded as specified in 114:2.
I mation
lock Number (DBN)

h 9-bit number. It is represented by the 8 bits of byte ID1 and by bit b8 of byte ID2 as the msb off this number.
5 number shall be in thetrange O to 477.

| ength and Thickness D
thall be set as fallaws.

| be set to: 00 to indicate a tape thickness of 6,5 umto 7,3 um
01 to indicate a tape thickness of 5,0 um to 5,5 um
express in binary notation an integer n in the range 1 to 46, such that 5n indicates the length pf the tape in

metres.

11.4.1.3 Logical FrameID (LFID)
This 8-hit field shall be as follows.

Bit 8
Bit 7
Bits6to 1

11.4.1.4 Partiti

Thisbit shall be set to ONE, if the Frame is the last of the Basic Group, elseit shall be set to ZERO.
Thisbit shall be set to ONE if the Frameis an ECC 3 Frame (See 16.5.3), else it shall be set to ZERO.

These bits shall be set to al ZEROs, if the Frame is an Amble Frame, else they shall express in binary
notation the ordinal number n of the Data Frame, for n=1 to 20.

onlD

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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11415 ArealD

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

Bit Positions Definition
7 5| 4
O O] O O] DeviceArea
0| O] 0] 1| ReferenceArea
Ol 0] 1| 0] SystemArea
0 1 [ 0] O] DataArea
O 1] 0O 1| EODArea
0] 1| 1| 1| Optiona Device Area

Figure36- ArealD

11.4.1.6 Repeat
This 3-bit fie]d shall specify the number of instances of a Basic Group.

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

11.4.1.7 Podtion

This 3-bit figld shall specify the ordina position of the current recorded instance of this Basic Group iy a sequence of
contiguous rgcorded instances of this Basic Group.

Bit Positions Definition

3| 2 1

0 | '©/| O | Thefirstinstance of the Basic Group.
O\ O 1 | The2ndinstance of the Basic Group.
0|1 0 | The 3rdinstance of the Basic Group.
0|1 1 | The4thinstance of the Basic Group.
11(0 0 | The5thinstance of the Basic Group.
1(0 1 | The 6thinstance of the Basic Group.
111 0 | The 7thinstance of the Basic Group.
1 1 1 | The8th instance of the Basic Group

Figure 37 - Position field

11.4.1.8 Group Count

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

11.4.1.9 Separator 1 Count

This 32-bit field shall specify the number of Separators 1 written since the beginning of the partition up to and including the
current Basic Group. 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 partition, up to and
including the current Basic 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 number of Records written since the beginning of the partition, including any complete
Records in the current Basic Group. This number shall specify the Record Count (See 11.2.2) recorded in the Group
Information Table.

11.4.1.12 Absolute Frame Number (AFN)

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

Intermediate Fr
11.41.13 IDP
The ID Parity by
Calculationin a
G(X
A primitive elen
The ID parity by
Hs

Hs=| 5 4

[ID1]
ID2
ID3
ID4
ID5
ID6
ID7

108

Vs=

11.4.2 Record

The 448 DataB
laid out within t

€S (€ 16.5.5).
rity
tes shall be computed using an extended Reed-Solomon Code.
GF (28) shall be defined by:
=x8+x4+x3+x2+1
nent o in GF (28) is 00000010
tes shall satisfy:
Vs=0

3 2 1

1 1 1 110
a” a o 1 01

ing of the ID Information in the Data Block Headers

ocks of each G3.Sub-Group shall be arranged in 28 sequences of 16 Data Blocks. The ID Inform
nese 16 DataBlocks as specified in figure 38. The same layout is repeated in each sequence of 16

ation shall be
Data Blocks.
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Data ID1 Data Block Number
Block 1
bit 8 Data Block Number (msb)
ID2 bit 7to bit 4| ArealD
bit 3to bit 1| Setto ZEROs
ID3 Set to ZEROs
ID4 Set to ZEROs
ID5 Set to ZEROs
D6 Tape Length and ThiCKNesSTD
ID7 ID Parity
ID8 ID Parity
DATA 64 bytes of Data
Data ID1 Data Block Number
Block 2
bit 8 Data Block Number (msh)
ID 2 bit 7tobit 4| ArealD
bit 3to bit 1| Set to ZEROs
ID3 Separator 1 Caount (LSB)
ID 4 Separator, 4. .Count
ID5 Separator 1 Count
ID 6 Separator 1 Count ( MSB)
ID7 HD) Parity
ID8 ID Parity
DATA 64 bytes of Data
Data ID1 Data Block Number
Block 3
bit 8 Data Block Number (msb)
ID2 bit 7tobit 4| ArealD
bit 3to bit 1| Setto ZEROs
ID3 Separator 2 Count (LSB)
ID4 Separator 2 Count
ID5 Separator 2 Count
ID 6 Separator 2 Count ( MSB)
ID7 ID Parity
ID8 ID Parity
DATA 64 bytes of Data

© ISO/IEC 2000 — All rights reserved

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 7to bit 4| ArealD
bit 3to bit 1 | Setto ZEROs
ID3 Record Count (L SB)
ID 4 Record Count
ID5 Record Count
b6 Reeere-Cotnt{SB)
ID7 ID Parity
ID8 ID Parity
DATA 64 bytes of Data
Data ID1 Data Block Number
Block 5
bit 8 Data Block Number (msb)
ID 2 bit 7tobit 4 | ArealD
bit 3to bit 1 | Setto ZEROs
ID3 Partition ID
ID4 Group Count (LSB)
ID5 Group Count
ID 6 Group Count (MSB )
ID7 ID Parity
ID8 (D Parity
DATA 64 bytes of Data
Data ID1 Data Block Number
Block 6
hit 8 Data Block Number (msb)
ID 2 bit 7tobit 4| ArealD
bit 3to bit 1 | Repeats
D3 LFID
ID 4 AFN (LSB)
ID5 AFN
ID 6 AFN (MSB)
ID7 ID Parity
ID8 ID Parity
DATA o4 bytes of Data

Figure 38 - Allocation of 1D Information (continued)
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Data
Block 7

ID1

Data Block Number

ID 2

bit 8

Data Block Number (msb)

bit 7 to bit 4

ArealD

bit 3 to bit 1

Position

ID3

LFID

ID 4

AFN (LSB)

ID5

AFN

T WAl

AL LAACDN

LL~4A%J

| | im]}
AT TN (IVIOD )

ID7

ID Parity

ID8

ID Parity

DATA

64 bytes of Data

Data
Block 8

ID1

Data Block Number

ID 2

bit 8

Data Block Number (msb)

bit 7 to bit 4

ArealD

bit 3

Set to ZERO

bit 2

Set to ZERO

bit 1

If set to ZERO, ID3 and ID 4 shall be set to all
ZEROs.

If set to ONE, ID 3 and ID 4 shall be set as
specified below in this Data Block 8.

ID3

If bit-dof 1D 2 inthis DataBlock 8 is set to ONE,
thistield shall be set to the byte resulting from the
Exclusive OR operation performed over the 22 272
bytes of the Even G2 Sub-Group of the Basic
Group.

If said Bit 1 is set to ZERO, thisfield shall be set
to al ZEROs.

ID4

If bit 1 of ID 2 inthis DataBlock 8 is set to ONE,
this field shall be set to the byte resulting from the
Exclusive OR operation performed over the 22 272
bytes of the Odd G2 Sub-Group of the Basic
Group.

If said Bit 1 isset to ZERO, thisfield shall be set
to al ZEROs.

ID5

Set to ZERO

ID6

Set to ZERO

ID7

ID Parity

ID8

ID Parity

DATA

64 bytes of Data

Figure 38 - Allocation of 1D Information (continued)
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Data ID1 Data Block Number
Block 9
bit 8 Data Block Number (msb)
ID 2 bit 7tobit 4| ArealD
bit 3 to bit 1 | Setto ZEROs
ID3 Set to ZEROs
ID4 Set to ZEROs
ID5 Set to ZEROs
Do SettoZEROCS
ID7 ID Parity
ID 8 ID Parity
DATA 64 bytes of Data
Data
E(')OCK ID 1 Data Block Number
bit 8 Data Block Number (msh)
ID 2 bit 7to bit 4| ArealD
bit 3to bit 1| Setto ZEROs
ID 3 Set to ZEROs
ID4 Set to ZEROs
ID5 Set to ZEROs
ID6 Set to ZEROs
ID7 1D Parity
ID8 ID Parity
DATA 64 bytes of Data
Data
ﬂock ID 1 Data Block Number
bit 8 Data Block Number (msb)
D2 bit 7tobit 4| ArealD
bit 3to bit 1 | Setto ZEROs
ID3 Set to ZEROs
ID4 Set to ZEROs
ID5 Set to ZEROs
ID 6 Set to ZEROs
ID7 ID Parity
ID 8 ID Parity
DATA 64 bytes of Data

60

Figure 38 - Allocation of ID Information (continued)
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Data
%Oﬂik ID 1 Data Block Number
bit 8 Data Block Number (msb)
ID 2 bit 7tobit 4| ArealD
bit 3to bit 1 | Setto ZEROs
ID 3 Set to ZEROs
ID 4 Set to ZEROs
1D 5 Set to ZERQs
ID 6 Set to ZEROs
ID7 ID Parity
ID8 ID Parity
DATA 64 bytes of Data
Data ID1 Data Block Number
Block
13
bit 8 Data Block Number- (msb)
ID2 bit 7tobit4 | ArealD
bit 3to bit 1| Setto ZEROs
ID3 Set to ZEROs
ID 4 Set to ZEROs
ID5 Set\{o' ZEROs
ID6 Set to ZEROs
ID7 ID Parity
ID8 ID Parity
DATA 64 bytes of Data
Data
i'lmk IDA Data Block Number
bit 8 Data Block Number (msb)
ID 2 bit 7tobit 4| ArealD
bit 3to bit 1 | Setto ZEROs
ID 3 Set to ZEROs
ID 4 Set to ZEROs
ID5 Set to ZEROs
D6 SettoZERSs
ID7 ID Parity
ID8 ID Parity
DATA 64 bytes of Data
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Figure 38 - Allocation of 1D Information (continued)
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Data
i‘sock ID 1 Data Block Number
bit 8 Data Block Number (msb)
ID 2 bit 7to bit 4| ArealD
bit 3to bit 1 | Setto ZEROs
ID3 Set to ZEROs
ID 4 Set to ZEROs
D5 Sef to ZEROs
ID 6 Set to ZEROs
ID7 ID Parity
ID8 ID Parity
DATA 64 bytes of Data
Data
i‘_)ock ID 1 Data Block Number

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

ID3 Set to ZEROs
ID4 Set to ZEROs
ID5 Setto ZEROs

ID 6 Set to ZEROs
ID7 ID Parity

ID 8 ID Parity
DATA 64 bytes of Data

Figure 38 s*Allocation of ID Information (concluded)

12 Method of recording
The method of recording shall he
— aONE isrgpresented.by aflux transition at the centre of a bit cell;

— aZERO isfepresented by the absence of a flux transition in the bit cell.

12.1  Physidal‘recording density

The nominal maximum physical recording density is 5 714,3 ftpmm. The resulting nominal bit cell length is 0,175 um. These
values are derived from the track length (see 13.7) divided by the number of bits per track.

12.2 Long-term average bit cell length

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

12.3  Short-term average bit cell length

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

124 Rate of change

The above defined short-term average bit cell length shall not change at arate greater than 0,05 % per bit cell.
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125 Bit shift
When measured according to annex E ( | A1110| + | At \ ) (Ag100 + Agoio) shall be lessthan 0,05.

12.6 Read signal amplitude

The Average Signal Amplitude of an interchanged cartridge shall be

— at 1142,9 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

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

13  Track geometry

13.1 Tragk configuration

The helical tfack pattern is formed by the relationship between the direction of tape motion andhthe axis of rotgtion of a pair of
heads, one of which has a positive azimuth angle and the other a negative azimuth angle. Thedirection of rgcording is away
from the Tapg Reference Edge. The track configuration is shown in figure 39.

s ; Negative azimuth track .
Positive azimuth track g Tape motion

Tape Reference Edge

Positive azimuth angle Negative azimuth angle
A : Tape width L : Track length
B . Ideal tape centreline P : Track pitch
o : Track angle T : Track width

Figure 39 - Track configuration (view on the recording surface)

13.2 Averagetrack pitch

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

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

13.4 Track

width

The nominal track width is 11,00 pm.

The measured tr

ack width shall be 11,00 pm + 1,50 pm.

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

135 Track

angle

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

13.6 Track
The leading edg
13.7 Track
The length of ez

13.8 Azimu

The positive azi
The negative az

14 Recor

Each 8-bit byte
byte the 10-bit ¢
14.1 Recor
A Recorded Dal
Sync field of 10
a) 0100010(¢
b) 1100010(

Pattern a) shall
used when thereg

In atrack of pos
Group. In the tr
formed from th
seguence of thei

edge SIraightness

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

ch track shall be 60,170 mm + 0,050 mm.

th angles

muth angle shall be 25°0'0" + 0°15'0"
muth angle shall be -25°0'0" + 0°15'0".

ded patterns

of the Main Data Blocks shall be represented on the tape by<a 10-bit pattern. Annex D specifies
attern to be recorded. The hits of the 10-bit pattern are called Channd bits.

led Data Block

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

01
01

pbe used for Q' =-1, DC =0, Q = 1;'pattern b) for Q' =1, DC =0, Q = 1 (see annex D). Either p
is no preceding pattern, and henceno value of Q'. See annex D for the order of recording.

i tive azimuth, the Recorded.Data Blocks shall represent the Main Data Blocks formed from the H
pck of negative azimuth, of-the same Frame, the Recorded Data Blocks shall represent the Mair
b corresponding Odd-G3 Sub-Group. Within each track, the Recorded Data Blocks shall be reg
r Block Numbers;
N blocks

bl have atength of 730 Channel bits consisting of the repeated Channel bit pattern 1100 1100 ... g

ntof a track

for each 8-bit

breceded by a

pttern may be

fven G3 Sub-
Data Blocks
corded in the

r 0011 0011.

142 Margi
These blocks sh
15 Form
15.1 Track

structure

Each track shall consists of two Margin Zones, three ATF Zones and two Main Data Zones which are shown in tables 4 and 5.
ATF Zones consist of spacer Blocks and ATF Blocks which are different between a positive azimuth track and a negative

azimuth track.
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Table4: Format of atrack (Negative azimuth track)

Zone Contents Number of Blocks
Margin Zone 1 Margin Blocks 4
Spacer Blocks 1
ATF Zone 1 ATF C Blocks 2
Spacer Blocks 2
Main Data Zone 1 Recorded Data Blocks 1 to 224 224
Spacer Blocks 1
ATF Zone 2 ATF C Blocks 2
Spacer Blocks 2
Main Data Zone 2 Recorded Data Blocks 225 to 448 224
Spacer Blocks 1
ATF Zone 3 ATF C Blocks 2
Spacer Blocks 2
Margin Zone 2 Margin Blocks 4
Table5: Format of atrack (Positive@zimuth track)
Zone Contents Number of Blocks
Margin Zone 1 Margin Blacks 4
ATF A Btocks 2
ATF Zone 1 ATF B Blocks 2
Spacer Blocks 1
Main Data Zone 1 Recerded Data Blocks 1 to 224 224
ATF A Blocks 2
ATF Zone 2 ATF B Blocks
Spacer Blocks 1
Main Data Zone 2 Recorded Data Blocks 225 to 448 224
ATF A Blocks 2
ATEZone3 ATF B Blocks 2
Spacer Blocks 1
Margin Zone 2 Margin BIOCKS 7

There are 471 Blocks in each track.

15.2 Positioning accur acy

The centre of the 236th Block of a track shall be at a distance of 4,460 mm + 0,021 mm from the Tape Reference Edge. The
centre of the 236th Block on the centre line of the track is the midpoint between the first bit of the 234th Block and that of the
239th block. In addition the centres of the 236th Blocks of any pair of adjacent tracks shall not differ by more than 5,4 um.
Thisisequivalent 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 alocated to three zones of a

track: ATF Zone 1, ATF Zone 2 and ATF Zone 3 as shown in tables 4 and 5.
Each ATF Zone shall comprise Spacer Blocks and ATF Blocks.

Spacer Blocks shall have a length of 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 have alength of 730 Channel bits consisting of the repeated Channel bit pattern 1000010000. ATF Blocks

shall be recorded with a positive azimuth.

ATF Blocks are
infigure 40. AT

Head Direction

A

T, T, N 1"""-.
n SPACER % ATF- B " ATF-A "~*'~. ATF-A,
T Ve P T . . W Y "q..
7 "“QQQM
n-1 SPACER 4 SPACER Ju ATE-C e SPACER
" W o N Ty, ‘\""-.L"":"':'"'-."‘
n-2 SPACER“J4, ATF-B "% ATF-B :‘;ATF-A:
' '-.,,.:..,;-.,,\ N AR
SPACER/ SPACER H[:‘If"-.,cf‘ ATFZ": SPACER
,
, Ty w, w, T W ""-:"'u
SPACER /I ATF-B % ATF-B w* ATF-A "% ATF-A ™
T LT T T e e e o
Tape Dirg

97-0009-A

16 Layodt of thetape

The layout of the tape shall consist of aDevice Areafollowed by up to 256 partitions. Each partition shall consist

— the Reference Area
— the System|Area
— theDataAfea

— the EOD Alrea

— the Optiongl Device Area

Figure 40 - Allocation of ATF and Spacer Blocks
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A

Pos. Pos. Vendor \ Vend R ded \ Recorded
. System \System endor ecordes
Device \ Reference Tol. S}l/frts;?nble Y Log yP ostamble,  ToL- Group \ Group \ Data Data
Area Area Band Band Preamble Group Group
No.1 No.2 No. 1 No.2
DEVICE | REFERENCE SYSTEM DATA
dl el |- lad [
870 mm 264 72 180 24
+ 10 mm Frames Frames Frames Frames
PBOT TBOT
Partition No. 0 _ | JPartition No. 1 Partition No. 2
Last Optional
Recofded Argble E(/ilr)ea Device
Data |Group rames Area
LEOT
‘ 300 Frames
DATA . | EOD | OPTIONAL DEVICE
12 300 600 mm + 10 mm
Frames Frames
min. min.
LBOT\for
Pattition 1
Partition No. 2 _ Partition No. n
PEOT
99-0066{A
Figure 41 - Layout of thetape
16.1 Dev|ceAred
Thisareashql bethefirst area on the magnetic tape and shall extend from PBOT to LBQOT. It shall not be used for writing data
for interchanpe’ts Iength measured parallel to the Tape Reference Edge from PBOT to the first bit of the flirst block of the
first recordedtras ' ; Fup Zone, atest zone

and a guard zone.

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

isloaded into the drive.

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

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

16.2 Reference Area

Thisareashall consist of the Frameswith AFN 1 to AFN 264, of which the first startsat LBOT and has AFN 1. The Reference
Areais used as the physical reference when updating the System Log. The content of these Frames is not specified by this
International Standard and shall be ignored in interchange.
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16.3 Positio

n Tolerance Band No. 1

This band shall have a nomina length equivalent to 24 Frames, from AFN 265 to AFN 288. It is used to accommodate the
positioning tolerances when updating the System Log. Discontinuities and repetitions of the AFNs may occur in this band. The
recorded signals may be ill-defined in this band. The content of these Framesis not specified by this International Standard and

shall beignored

in interchange.

16.4 System Area

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

16.4.1 System

Preamble

A0+

P

The System Pr
this Internations

16.4.2 System
The System Log

If the System L
figure 42 record
Partition Inform

ation of each partition shall be recorded in the System Log of Partition 0. Figure 42 shows the Sy
Vendor Datainflormation.

lalo-claall PN ey o W o PP} A alo iklo A= 200 Tl oot o
T AT CUNI SU U T2 Sy SLCITT ATTIOIT TTAITICS WItT ATTIN 209 TU A YUV, TTICIT CUNMCIITSTT

Standard and shall be ignored in interchange.

Log
shall be recorded in the MIC, it may be recorded also on the tape, see 16.4.2.2.2 and-clause 18.

led on the tape. In each partition 48 bytes shall be allocated to the Partition Infermation of the

specified by

Dg is recorded also on the tape, there shall be 180 instances with AFN 361 to ARN-.540 of the Frame shown in
partition. The
stem Log and

If the System L g is recorded in the MIC only, the content of these 180 Frames is net-specified by this Internatipnal Standard
and shall beignpred in Interchange. Clause 18 specifies how the System Log is recorded in the MIC.
1to 48 Partition O Information 438 Bytes
49to0 96 Partition 1 Information 48 Bytes
12288
44 544
Bytes
12 240 to0 12|288 Partition 255 Information 438 Bytes Bytes
12 289 to 12|359 Volume Information 72 Bytes
12 360 and 12 361 System Log Vendor'Data Type Number 2 Bytes
12 362 to 44|544 System Log.\endor Data 32 182 Bytes
Figure 42 - System Log with Vendor Data information
If the tape contgins only one partition, the 12 240 bytes intended for the Partition 1 Information to Partition 255 Information

shall be set to a] ZEROs. If the tape contains more than one partition, then the Partition Information for the partiffon following

the last partition
16.4.2.1 Partiti

defined shall be set to ZEROs.

on Information

The Partition Information shall comprise the fields specified in figure 43.
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Previous Groups Written 4 Bytes
Total Groups Written 4 Bytes
Setto all ZEROs 1 Byte
Previous Groups Read 3 Bytes
Total Groups Read 4 Bytes
Setto all ZEROs 1 Byte
Total Rewritten Frames 3 Bytes
Set to all ZEROs 1 Byte
Total 3rd ECC Count 3 Bytes
Access Count 4 Bytes
Update Replace Count 4 Bytes
Previous Rewritten Frames 2 Bytes
Previous 3rd ECC Count 2 Bytes
Set to all ZEROs 1 Byte
Load Count 3 Bytes
Set to all ZEROs 1 Byte
Last Valid Absolute Frame Number 3 Bytes
Flag Byte [Bit1 |Prevent Write 1 Byte

Bit 2 | Prevent Read

Bit 3 [ Prevent Write Retry

Bit 4 [ Prevent Read Retry

Bit5 |SettoZERO

Bit6 |SettoZERO

Bit 7 | Setto ZERO

Bit 8 [ Partitionis Opened
Maximum Absol ute Framé&Number 3 Bytes

Figure 43 - Rartition Infor mation
Where the figld of a Partition Information contain numerical values, these are recorded in binary notation in these fields.
16.4.2.1.1 Previous GroupsWritten
Thisfield shdll specify the number of Basic Groups physically written to the partition since the last update of the System Area.
16.4.2.1.2 Teptal GroupsWritten

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

16.4.2.1.3 Previous Groups Read
Thisfield shall specify thequmber of Basic Groups physically read from the partition since the last update of the System Area.

16.4.2.1.4 Total GroupsRead

Thisfield shdll specify*the total number of Basic Groups physically read from the tape partition since the first tjme the partition
was written. | This-number shall not include any read operation which is part of a Read-After-Write chegk. The number
accumul ates pverthe life of the tape unless a format pass is performed, in which case this field is re-set to the vialue 0.

16.4.2.1.5 Total Rewritten Frames

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

16.4.2.1.6 Total 3rd ECC Count

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

16.4.2.1.7 Access Count
If used, thisfield shall specify the number of accesses to the partition. This field shall be set to al ZEROsiif not used.
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16.4.2.1.8 Update Replace Count
If used, thisfield shall specify the number of write operations to the partition. Thisfield shall be set to all ZEROs if not used.

16.4.2.1.9 Previous Rewritten Frames

This field shall specify the number of Frames of the partition that have been rewritten since the last update of the System area.
It shall be incremented by 1 each time a Frame is repeated following error detection by the Read-After-Write process. This
count shall not include any Frames which are written between the original Frame and its rewrite.

16.4.2.1.10 Previous3rd ECC Count

This field shall specify the number of Basic Groups which have been physically read and data has not been recovered without
requiring the use of C3 correction since the last update of the System area.

16.4.2.1.11 Load-Count

This field shz;l;jspecify the number of times the tape has been loaded since the first time the tape was written: CLne load shall
consist of threading the tape around the drum of the drive mechanism, positioning the tape ready for use ahd tate

the tape. The ny
tothevalue 0. T

16.4.2.1.12 Las

This field shall
AFN 1.

16.4.2.1.13 Fla
Bit 1 Preven

If set to ZERO,
If set to ONE, w

Bit 2 Preven

If set to ZERO,
If set to ONE, ré

Bit 3 Preven
If set to ZERO,

mber accumulates over the life of the tape unless a format pass is performed, in which case this
hisfield shall be Reserved in the System Log of Partition O of a partitioned tape.

it Valid Absolute Frame Number
specify the AFN of the last Frame containing valid data. The first Frame(©f, the Reference An

j Byte
Write

write operation for the partition is enabled
rite operation for the partition isinhibited

Read

Fead operation for the partition is enabled
bad operation for the partition is inhibited.

Write Retry

write-retry operation for the partition'is enabled

If set to ONE, Write-retry operation for the partition is inhibited

Bit4 Preven

Read Retry

If set to ZERO,
If set to ONE, r

Fead-retry operation farthe partition is enabled
-retry operatiomnforthe partition isinhibited

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

Shall be set to ZERO;when all operations in the partition have been performed
Shall be set to QNEbefore aread and/or awrite operation within the partition

r unthreading
field is re-set

ea shall have

16.4.2.1.14 Maximum Absolute Frame Number
Thisfield shall specify the AFN of the last Frame of the last EOD Area.

16.4.2.1.15 Reserved Field
Reserved Fields shall be set to all ZEROs.
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16.4.2.2 Volume Information
This 72-byte field shall contain the information about the volume.

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

Bit 7 and Bit 8 | Tape Thickness Number

Flags 1 Byte Bit1 |AIT NativeFlag
Bit2 |Load/Unload at PBOT

Bit3 | System Log Location
Bit 4
Bit5 |[Presenceof MIC

Bit6 |SettoZERO

Bit7 |SettoZERO

Bit8 |SettoZERO

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

Figure 44 - Volume Inforfmation

16.4.2.2.1 Length and Thickness Numbers

Bit 6 to bit 1fshall be set to the same value as that recorded by Bit'6 to Bit 1 of the Tape Length and Thickn
11.4.1.2).

Bit 8 and bit [/ when set to

00 Indicate Type A
01 Indicate Type B

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

Bit 1 If set to ZERO, thetaumber of partitions shall be 2
If set to ONE, themaximum number of partitionsislimited by the size of the MIC.

Bit 2 If set to ZERO, and there is an Optional Device Area, then load/unload shall be done at the
Area

If set toONE, load/unload shall be done at the PBTO
Bit3and bit  These bits shal indicate the location of the System Log.
If set to 10, the System Log is recorded both on the tape and in the MIC

L cabta 14 +lo

bss 1D byte (See

Optional device

nmoctiv il u ICSy;CIII LUH ;OIC\;UIdCd ;IlthC I"V’::C UII:y
Bit5 shall be set to ONE to indicate the presence of MIC
Bit 6 to hit 8 shall be set to all ZEROs

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

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

16.4.2.2.4 Device AreaMap

Thisis abit allocation map of the Optional Device Area. There are 256 bits in the 32 bytes. A bit is assigned to each partition.

If thisbit is set to ONE then the partition contains an Optional Device Area.

© ISO/IEC 2000 — All rights reserved
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16.4.2.3 System Log Vendor Data Type Number
This number shall be represented by two bytes.

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 System Amble Frames AFN 541 to AFN 564. Their content is not specified by this

International Standard and shall be ignored in interchange.

NOTE - It is recommended that the continuum comprising the System Preamble, the System Log, the Vendor Data information and the

&/stem Postambl elbearitten in a continuous motionwhen the QJIG‘CI’Y] l Qg 1Sl |Inr1:\tad

16.4.4 Position Tolerance Band No. 2
This band shall have a nominal length equivalent to 24 Frames. The content of these Frames is npt-'speq
I nternational St]ndard and shall beignored in interchange.

16.4.5 Vendon Group Preamble

The Vendor Grpup Preamble shall consist of 72 Frames with AFN 589 to AFN 660. The Vfendor Group P
immediately précede the Vendor Group and be contiguous with it. The content of these Frames is not spe
International Standard and shall be ignored in interchange.

16,5 DataArea

Thisarea shall donsist of the Vendor Group and one or more Recorded Data Groups.

16.5.1 Vendon Group

A Vendor Group is the recorded instance of Basic Group No. 0, the.content of which is not specified by this
Standard. The \fendor Group is formed from the bytes of that Basic. Group by applying the operations describeq
and recording the resulting Frames. The first of these Frames shall-have AFN 661.

In addition nong or either or both of two further operations, namely ECC3 and Repeated Frames may be applied.
No unrecorded $pace or physical discontinuity or seam orAFN discontinuity or repetition may occur within aVer

16.5.2 Recor Data Group

Each Recorded Pata Group is a recorded instance-of a Basic Group, and is formed from the data sent from a hos}
ations described in clause11-and recording the resulting Frames in the sequence of their L

In addition, nome or either or both of.two further operations may be applied. These are ECC3 and Repeateq
unrecorded spage or physical discontinuity or seam or, AFN discontinuity or repetition may occur within a R
Group.

16.5.3 ECC3

The Error Corrgction Code)3 has the capability of correcting any two tracks which are bad in a Recorded Dat
ECC3 data is dgrived-from the 18 G1 Sub-Groups of the Basic Group to form a 19th and a 20th G1 Sub-Groy
following Reed{Solomon code:

ified by this

eamble shall
tified by this

Internationa
| in clause 11

dor Group.

computer by
ogical Frame

Frames. No
ecorded Data

n Group. The
p. It uses the

GF(28)(20,18,3)
The calculation on GF(28) shall be defined by the following polynomial:
G(x)=x8+x*+x3+x2+1 o =(00000010)
Theinterleave depth of ECC3 shall be one frame, the ECC bytes shall satisfy
HrxVg=0
The generator polynomial shall be

j=1 ,
Gr(=]](x-a")
i=0
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219 418 417 416

Dnx2+ix22272+0+0x 44544
Dnx2+ix22272+ 1+ 0x 44544
Dnx2+ix22272+0+1x 44544
Dnx2+ix22272+1+1x 44544

D 24ix 22272+ 042 44544

I SO/IEC 18809:2000(E)

HR:

n=0,1,2,..22271
i=0,1

P, = Parity byte number
Q,, = Paritybyte number

16.5.4 Mulfiple Recor ded:Fnstances

Dnx2+ix22272 11+ 2 x 44544
Dnx2+ix22272+ 0+ 3x 44544
Dnx2+ix22272+ 1+ 3x 44544
Dnx2+ix22272+ 0+ 4 x 44544
Dnx2+ix22272+ 1+ 4 x 44544
Dnx2+ix 22272+ 0+ 5x 44544
Dnx2+ix 22272 + 1+ 5x 44544
Dnx2+ix 22272+ 0+ 6 x 44544

Dnx 2 +i x 22272 + 1.6 14544

Pn o« 241262272 + 0+ 19 x 44544

Qn x 201 x 22272 + 1+ 19 x 44544

D,, = User data byte-number

Each Basic Group, other than Basic Group No. 0, may be recorded in a sequence of contiguous instances| The maximum

number of

in such a sequence.

16.5.5 Repeated Frames

ch ipstances shall be 8. Within a sequence of Recorded Data Groups which are derived from|the same Basic
Group the vgues-of’Logical Frame ID, Position and AFN will be different. There will aso be differencesin
Parity bytes ¢gomputed from these. There may also be differences in the number of Repeated Frames per Reco

he values of the
ded Data Group

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.

© ISO/IEC 2000 — All rights reserved
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Intermediate Frames, i.e. those Frames written between the origina 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 reguires successive Frames to have Logical Frame Numbers which increment by one until the last Frame in
the Recorded Data Group, or the ECC3 Frames if present, after which they restart from 0 (for an Amble Frame) or one (for the
first Frame of the next Recorded Data Group). Amble Frames are alowed in this sequence, provided the limit of seven
Intermediate Frames is not exceeded. The final occurrence of the repeated Frame shall be followed by the Intermediate Frames
written in the correct sequence. Discontinuities or repeated AFNs shall not occur.

16.5.6 Appending and overwriting

When new data is appended to data already recorded on tape, or existing data is overwritten by new data, the point at which
recording may start shall be referenced to the last Frame (Frame A in figure 46) of a Recorded Data Group. If Multiple
Recorded I nstances of the Iast group exrst the relevant Recorded Data Group isthe last in the seguence. If Repeated Frames
have been recorged-therels st repetition of the last Frame : . verwriting is
a Recorded Dat# Group.

NOTE - After ovgrwriting commences, al data between the current recording point and PEOT islogically inaccessible!

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

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

1 Frame m Amble Frames
> 1
N
A B C
$~$
f
AFN —p- n n+2 n+3+m

96-0152-B

Figure 45 - Appending rules

The Frames up [to, and including, Frame A on figure 45 contain information which is to be retained. The appepd starts with
Amble Frames at Frame B andthe information at Frame C.

16.5.6.1 Seamlgss appending rules

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

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

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

Rule 4. The position of the first track of Frame B (AFN n+2), as measured along the length of the tape at the point shown in
figure 46, shall be at a distance of x = 257,8 um + 42,9 um from the first track of the Frame with AFN n+1.
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Frame A Frame Frame
AFN=n AFN=n+1 AFN=n+2

N

~ ~ . ~

4,460 mm + 0,021 mm m

Tape Reference Edge X

96-0153-A

Figure 46 - Tolerance on seamiess appending

16.5.6.2 Nor-seamless appending rules

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

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

— dl Framjes have an AFN greater than n, and
— Frame B has AFN n+2 min. and AFN'+12 max.

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

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

166 EOD Area

The Data Argashall be followed by an EOD Area.

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

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

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

16.7 Optional Device Area

The EOD Area may be followed by an Optional Device Area which extends up to the Partition Boundary or PEOT. The
contents of this Optional Device Area are not defined for interchange.
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16.8 Logical End Of Tape (LEOT)
The LEOT shall be apoint at a distance of 300 Frames before the Partition Boundary.

169 Logical Beginning of Tape (LBOT)
The LBOT isthe Partition Boundary. The first Frame after this point shall have the AFN 1.

16.10 Early Warning Point - EWP

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

For the last partjtion containing data which is being overwritten or appended, if the point at which overwriting Jommenced is
before the EWH as defined prior to the commencement of overwriting, a new position of the EWP shall be calqulated by the
drive currently Jriting the tape. The calculation shall ensure that the EWP is not less than 5 258 mmrhefore PEQO[T. When data
is recorded beypnd this calculated EWP, the setting of the AEWP bit changes from ZERO to ONE"in the last| Basic Group
which is compl%ely or partially recorded before that point. This changeover then denotes the pasition of the EWP when the

tape is subsequgntly read.

For the last parfition containing data which is being overwritten or appended, if the AEWP bit changes from ZERO to ONE
prior to the point at which overwriting commenced, the position of the EWP shall (be denoted by that changgover, i.e. the
AEWP hit shall [be set to ONE in al overwriting groups.

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 lless than 1 000 Frames before the LEOT. Until datais recorded beyond the calculated EWP, no inflication of its
position is recorfded on the tape. When data is first recorded beyond the ealculated EWP, the setting of the AEW[P bit changes
from ZERO to QNE in the Basic Group which is completely or partly.recerded before that point. This changeovel then denotes
the position of the EWP when the tape is subsequently read.

For partitions, ¢xcept for the last partition, containing data which is being overwritten, if the point at which overwriting
commenced is pefore the EWP defined before the commencement of overwriting, a new position of the

calculated by the drive currently writing the tape. The calculation shall ensure that this calculated EWP is not |
Frames before fhe LEOT. When data is recorded beyand this calculated EWP, the setting of the AEWP bit ¢hanges from
ZERO to ONE {n the Basic Group which is completely or partly recorded before that point. This changeover than denotes the
position of the BWP when the tape is subsequently read.

For partitions, gxcept the last one, containing-data which is being overwritten, if the AEWP hit changes from ZERO to ONE
prior to the poirjt at which overwriting commenced, the position of the EWP is denoted by that changeover, i.e. the AEWP bit
is set to ONE injall overwritten Basic Groupsin this partition.

16.11 Empty Partition
An empty partition shall contain,

— aReference Area

— aSystem Area

— aDataArep comprising a Vendor Group and at least 12 Amble Frames

— aminimunmLof.300 Frames jdentical with those of the EOD Area of a partition

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

16.12 Initialization

Initialization is a procedure which shall be carried out before the first use of atape cartridge for recording user data (it may be
also used at other times). The procedure ensures that there shall be no unrecorded space between LBOT and the end of the
Vendor Group. The extent from LBOT to the end of the Vendor Group shall be written as a continuum in which the Position
Tolerance Bands No. 1 and No. 2 shall have each a nominal number of Frames of 24. The Frames in the Position Tolerance
Band No. 1 shall have their ArealD set to the Reference ArealD.

If an initialization is performed on a recorded tape, it will destroy all data thereon, including the history data in the Volume
Information and Partition Information.
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NOTE - The tape layout is such that a separate initialization on a new or bulk-erased tape is not necessary prior to the recording of the first
Recorded Data Group. The Reference Area, System Areaand Vendor Group can be recorded at atime immediately prior to the recording of
the first Recorded Data Group.

17 Housekeeping Frames

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

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

17.1 AmbleErames

Amble Framgs shall be permitted only in the Data Area. Their Logical Frame Number shall be 0.
Amble Framgs shall not be permitted within a Recorded Data Group, except within a run of Intermediate Fral

permitted b

An Amble F
an append po

The content gf these Framesis not specified by this International Standard and shall beignored in interchange.

172 Sy

System Amb
541 to 564.

The content gf these Framesis not specified by this International Standard and shall be ignored in interchange.

18 Con

This clause 9
MIC. Figure

specified in 16.4.2.2. The fields of the Partition Information are specified in 16.4.2.1.

The contents

re the Vendor Group.

lame shall be preceded either by another Amble Frame or by the last Frame of a®Récorded Data
nt.

em Amble Frames

e Frames shall be recorded within the System Area; their Absolute Frame Numbers in the rangg

tent of theMIC

mes, and are not

[5roup, except at

289 to 360 and

pecifies the content of the MIC. The maximum number of Partitions on the tape depends on the capacity of the

47 specifies the content of the MIC when 12 Partitions are defined. The fields of the Volume

of the shaded fields are not specifiedby this International Standard and shall be ignored in interch

Information are

ange.
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1 1 Byte
2 1 Byte
310139 137 Bytes
140 to 144 Set to all ZEROs 5 Bytes
145 Length and Thickness 1 Byte
146 Volume Flags 1 Byte 72 Bytes
147 Information Last Partition Number 1 Byte
148t0 179 Device Area Allocation Map | 32 Bytes
180to 211 Set to all ZEROS 32 Bytes
21210781 570 Bytes
782 to 797 16 Bytes
70815845 Partition QO lnformation Ag_B\Jlfnc
846 to 861 16 Bytes Q
862 to 909 48Bytes (|
910 to 925 16Bytes . |
926 to 973 48 Bytes "
974 to 989 16 Bytes)
990 to 1037 48
1038 to 1053 _ 16 Bytes
1054 to 1101 .{48 Bytes
1102 to 1117 ()" 16 Bytes
1118101165 | Patition5Information  |.*O  48Bytes
1166 to 1181 B 16 Bytes
1182 to 1229 48 Bytes
1230 to 1245 16 Bytes
1246101293 | Partition 7 Information . “{ | 48 Bytes
1294 to 1309 16 Bytes
1310to 1357 Partition 8 Information 48 Bytes
1358 to 1373 16 Bytes
1374 t0 1421 Partition 9 Information 48 Bytes
1422 to 1437 16 Bytes
1438 to 1485 Partition 10 Information 48 Bytes
1486 to 1501 16 Bytes
150201649 | Partition 11Information | 48 Bytes
1550 to 2048 470 Bytes min. from the
end of the memory
I{gpe 47 - Content of the MIC in the case of 12 Partitions
N
O
3
N
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Annex A
(normative)

M easur ement of light transmittance

Al

I ntroduction

pbe applied when

For the purpgse of this International Standard "light transmittance” is defined by convention as the relationg
reading obtained from the measuring equipment with the test piece inserted and the reading obtained when
present. The fransmittance value is expressed as the percentage ratio of the two readings.

hip between the
no test piece is

A2
The equipme
the radi

Degcription of the measuring equipment
t shall consist of

gition source;
the radigtion receiver;
the meaguring mask;
the opti¢al path;

the measuring circuitry.

€a

A.2.1 Radiation source
Aninfra-red [ight-emitting diode (LED) with the following parameters shall be used:

: 850 nm+ 50 nm
: +50 nm

wavelength g
hal f-power

I peak emission
dwidth

b
A.2.2 Raji:ltion receiver
A flat silicon|photo diode shall be used. It shallibe’operated in the short circuit mode.

A.2.3 Megsuring mask

The measuring mask shall have a thickhess of 2 mm and a circular aperture of diameter d such that the areai$ 80 % to 100 %

of the active
The surface @
The test piec

A.24 Opt
The optical p

brea of the photo diodé:

f the mask shall be matt black.
b shall be held firmly against the mask to cover the aperture and to ensure that no ambient light leg
cal path-(figure A.1)

ks past.

pth shall*be perpendicular to the mask. The distance from the emitting surface of the LED to the njask shall be

d

mm
2tana

where d isin mm and « is the angle where the relative intensity of the LED is equal to, or greater than, 95% of the maximum
intensity of the optical axis.

A.25 Finish
The whole assembly shall be enclosed in a matt black case.

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

E : regulated power supply with variable output voltage
R : current-limiting resistor
LED : light-emitting diode
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Di : silicon photo diode
A : operational amplifier
Rro. R1 : feedback resistors

S : gain switch

Y : voltmeter

The forward current of the LED, and consequently its radiation power, can be varied by means of the power supply E.

Di is operating in the short circuit mode.
The output voltage of the operational amplifier is given by
Vo=Ilk X R

where:

Ik isthe short-cifcuit current of Di.

The output voltage is therefore a linear function of the light intensity.

R¢pand R¢;shall foe low temperature-drift resistors with an accuracy of 1%. The following ratio applies

20

Measiiring method

—  Set switch Bto position O.

— With no teft piece mounted vary the supply voltage of E until voltmeter V reads full scale (100 %).
— Mount alepder or trailer tape on the mask. The reading of the voltmeter shall be in the range 60 % to 100 %.

— Mount a t¢st piece of magnetic tape on the mask. Set’switch S to position 1. Full deflection of the vpltmeter now
represents @ light transmittance of 5 %.

80

96-0245-A

Figure A.1 - Optical arrangement

Tape S}llcon photo
\ diode
-7 d
> o .
-—-—--<—:-—-—-—-—-—-—-—-g ----------- - - k- Optical
LED ~—o axis
< L >
- Mask
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| S — |
R 'Ks
L ®
R¢ 1
— —
Lep \/ Di A
A - —> —>
/)
E
Pt
J J

93-0124-B

Figure A.2 - Measuring circuitry
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The Signal-to-N

Annex B
(normative)

M easurement of Signal-to-Noise Ratio

oise Ratio shall be measured using a spectrum analyzer with a resolution bandwidth of 3 kHz.

Unless otherwise stated, the test conditions are those defined in clause 10 of this International Standard.

e the tape to be tested.

the tape at 2 857,1 ftpmm. The associated recording frequency is denoted f1.

Measure the rms signal amplitude by gating the sweep of the spectrum analyzer. Begin-the measureme

ead head contact with the tape. Take the measurements for 1 ms. Each sweep yields one mg
te the average of 8 measured values. Thisis Spe

B.1 ac eg
B.2  Record
B.3
initial
Compu
Measu
msas
B.4
running
B.5 Compy
where
2
Ntape = Nt
N
2 hall
Ntape
B.6  Repeat
Noise H
B.7  Repeat

The Signal-to-N

e the total rms noise level at frequency f,, where f, is 2 MHz smallex than f;. Again take measu
ove. Each sweep yields one measured value. Compute the average.0f/100 measured values. This|

. Each sweep yields one measured value. Compute the avérage of 8 measured values. Thisis N,

ape

te the Signal-to-Noise Ratio for this pass, 20 log N

dB,

tape

2
taI_N

amp *

be lessthan 0,7.

B3 to B5 for at least-10 passes. Take the average of the 10 Signal-to-Noise Ratios to determine
Ratio for the tape (SNR;p0)-

B.1to B/6 for the Secondary Standard Reference Tape, to give SNRy,grT-

oise Ratio characteristic is SNRy 3,6 - SNRy;gr7 dB.

nts 1 ms after
psured value.

rements for 1
IS Niotal-

M easurle the rms read channel noise level at frequency f, for 1 ms as.in B.3, without a tape loaded but with the motors

b

he Signal-to-
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Annex C
(normative)

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

condition)

The following tests shall be carried out under the conditions defined in clause 10 of this International Standard.

Cil
Cl1

M et

Read
Note

ac.
low

Cl12

C.1.3 ac.q

hod for determining the Nominal Recorded L evel

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

brase the Secondary Standard Reference Tape and record at 3 809,5 ftpmm, incfeasing the writ
alue until the output on read equals, after applying the appropriate calibration factor, the value ng

brase the interchange tape and record at 3 809,5 ftpmm with the current detérmined in C.1.2.

The read out

C.2

C.21 ac.

3809,5 ftpmm.

b current from a
ted in C.1.1.

ut from this tape is the Nominal Recorded Level for the physical recording density of 3 809,5 ftpmm.

C.14 Repgat C.1.1 to C.1.3 for the physical recording densities of 1 428,6-ftpmm, 1 904,8 ftpmm, 2 §
3809,5 ftpmm.

Method for determining the Maximum AllowableRecorded L evel

ase the Secondary Standard Reference Tape and record at 3 809,5 ftpmm, increasing the write

outpfit on read equals, after applying the appropriate calibration factor, 120 % of the value noted in C.1

C.2.2 ac.
The read o
3 809,5 ftpmi

C.23 Repg

C3

Asahistory

it is necessar
for the levels
1 428,6 ftpmi

Lin

ase the interchange tape and record at 3 809,5ftpmm with the current determined in C.2.1.

tput from this tape is the Maximum -Allowable Recorded Level for the physical recor
m.

at C.2.1 and C.2.2 for the physical recording densities of 1 428,6 ftpmm, 1 904,8 ftpmm and 2 85

itsfor therecorded levels

Df excessive recording levels can impair the operation of the recording system used in this Intern
 to prescribe limitsfor:the recording levels to which the tape has been subjected since the last

M, 1 904,8 ftpmm, 2 857,1 ftpmm and 3 809,5 ftpmm, the Maximum Allowable Recorded Level

recording d
NOTE - Itisr

Sity.
mmended.that a tape to be used for interchange should not have been previously recorded at levels highe

Recorded Levéls at thephysical recording densities of 1 428,6 ftpmm, 1 904,8 ftpmm, 2 857,1 ftpmm and 3 809,5 ftpmm.

57,1 ftpmm and

current until the

A

ling density of

7,1 ftpmm.

ptional Standard
bulk erasure and

used when recording a tape for interchange. These levels are, for each of the physical recording densities of

for that physical

than its Nominal
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