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1 Scope and field of application

This Intern@tional Standard specifies the characteristics of a
3,81 mm (0} 150 in) magnetic tape cassette to provide data in-
terchange gnd physical interchangeability between information
processing pystems utilizing the ISO 7-bit coded character set
(see 1SO ) and, where required, its extensions (see
1ISO 2022). [The cassette is of the twin hub coplanar type, load-
ed with a 3,81 mm (0.150 in) wide magnetic tape for digital
recording uping the 31,5 bits per mm (800 bpi) phase encoding
method. The direction of magnetization is in the longitudinal
direction off the tape.

NOTES

1 Numeric palues in the S| and/or Imperial measurement system in
this Internatipnal Standard may have been rounded, and are therefore
consistent with, but not exactly equal to each other. Either system’may
be used, but|the two should be neither intermixed nor converted= The
original design was made using the metric measurement system.

2 Throughdut the remainder of this International Standard for the
sake of simplicity the recording density is stated as 32.bpmm (800 bpi)
nominal.

This Interngtional Standard applies to-casSettes and data used
for interchange. Where it applies_for testing only, this is
specifically stated.

2 References

ISO 646, /nformation processing — 7-bit coded character set
for information/ntérchange.

3.3 secondary reference tapé \cdssette] A tape cassette
intended for routine calibrating\purposes, whose performance
is known and stated in relation to that of the reference tape
cassette.

3.4 reference field: For the specified [packing density
(see 5.2), the minimum field applied to the|signal amplitude
reference tape cassette which causes an outpput signal equal to
95 % of the/maximum output.

3.5, test recording current: A recording [current between
145~% and 155 % of the current required|to produce the
reference field.

3.6 signal amplitude reference tapg cassette: A
reference tape cassette selected as a stapdard for signal
amplitude.

NOTE — A master standard (computer amplitude rgference), based on
reference tape cassettes and heads, has been estaljlished as the result
of work by national standardization organizations and national
laboratories, coordinated by the U.S. National Breau of Standards
(NBS).

Secondary signal amplitude reference tape cassettgs, certified by the
National Bureau of Standards, Gaithersburg, Maryland, USA, and the
Physikalish-Technische Bundesanstalt (PTB), Baunschweig, Ger-
many, are available.

NBS certified cassettes are available directly from MBS under the part
number SRM 1600. PTB certified cassettes are avpilable through the
European Computer Manufacturers Association (ECMA), 114, rue du
Rhone, CH—1204 Geneva, Switzerland.

ISO 2022, /WW%IU’ S-trtcoded

character set — Code extension techniques.

3 Definitions

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

3.1 magnetic tape: Tape which will accept and retain the
magnetic signals intended for input, output and storage pur-
poses on computers and associated equipment.

3.2 reference tape cassette: A tape cassette which has
been selected for given properties for use in calibration.

The calibration devices are correlated between NBS and PTB.

3.7 standard reference amplitude: The average peak-to-
peak signal amplitude derived from the signal amplitude
reference tape cassette, at the density of 63 ftpmm (1 600 ftpi)
using the test recording current (see 3.5). The signal amplitude
shall be averaged over 4 000 flux transitions.

3.8 average signal amplitude: The average peak-to-peak
value of the signal output measured over at least 4 000 flux
transitions.

3.9 in contact: An operating condition in which the
magnetic surface of a tape is in contact with a magnetic head.
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track: A longitudinal area on the tape along which a

series of magnetic signals may be recorded.

3.1
length of track.

bit density: The number of bit flux transitions per unit

3.12 position of flux transitions: That point which exhibits
the maximum free-space flux density normal to the tape sur-

face.

3.13 leader: N
end of the magn

3.14 erasing
strength to remo

3.15 print thr
layer of tape by t
adjacent layer or

3.16 reference)
tape on which

where the optimu
fer by more than

plane. [Currentl
wavelengths of 7
with longer wave

3.17 typical fig
tape, which, whg
signal output equ
the specified test

3.18 resistanc
square area of an
on two opposite §
is the ohm.

4 Environm

tic tape.

ield: A unidirectional field of sufficient
e the signals from the tape.

ugh: Any unwanted signals induced in one
e field of a deliberately recorded signal in an
ayers.

alignment cassette: A cassette containing
ontinuous information has been recorded
I playback head gap alignment does not dif-
- 3’ from the vertical on the cassette support
y, these cassettes are available with
5 um (265 pin) and 4,75 um (187 pin), and
engths. ]

Id: The minimum field characteristic of each
n applied to the tape under test, causes a
bl to 95 % of the maximum signal output at
packing density.

b per square: The surface resistahce of a
y size, measured between eledtrodes placed
ides of the square. The unit lof measurement

bnt and transportation

4.1 Testing €

vironment

Tests and measurements’made on the cassette to check the re-

quirements of th

International Standard shall be carried out

under the followihg-eonditions:

The temperature shall be measured in the air immediately sur-
rounding the cassette. Rapid temperature variations should be
avoided. There shall be no deposit of moisture on or in the
cassette.

4.3 Transportation and storage environment

During transportation and storage, it is recommended that
recorded cassettes are kept within the following conditions:

4 to 50 °C (40 to 122 °F);

temperature:

NOTE — Cassettes which have been exposed to.tempgratures ex-
ceeding the storage temperature range may exhibit.degrgded perfor-
mance characteristics. Such cassettes should/bé subjected to a condi-
tioning period of not less than 24 h within the ‘eperating gnvironment
prior to use.

4.4 Transportation

Responsibility for ensuring:that adequate precaution$ are taken
during shipment shall be with the sender. During trapsport, the
reels of tapes shall be\blocked to prevent any tendency to un-
wind. For transpOrt,¥a rigid container free from dust or ex-
traneous mattershall be used. The final package st have a
clean interiokand construction, preventing ingress df dust and
water. It issrecommended that a space of not less than 80 mm
(3.15 in)'exists between cassette and outer surface pf the final
container so that risk of damage due to stray magnetic fields
wilPbe negligible.

b Characteristics of tape

The tape shall consist of a base material (for exampje oriented
polyethylene terephthalate film or its equivalent) coatted on one
side with a strong yet flexible layer of ferromagnefic material
dispersed in a suitable binder. The magnetic tape shall be con-
tinuous and splice-free. Tape or cassette compongnts which
will ignite from a match flame and when so ignited wijll continue
to burn in a still carbon dioxide atmosphere shall nqt be used.

5.1 Mechanical properties
5.1.1 Tape and leader width and tolerance

The width of tape and leader shall be:

381 2,.mm (0,150 _ 3, in)

temperature:

relative humid

23 + 2°C (73 £ 5°F);

ity: 40 to 60 % ;

conditioning before testing: 24 h minimum.

4.2 Operating environment

Cassettes used for data interchange shall be operated under the
following conditions:

temperature:

relative humidi

10 to 45 °C (50 to 113 °F);

ty: 20 to 80 % ;

wet bulb temperature: less than 26 °C (79 °F).

5.1.2 Tape and leader length
5.1.2.1 Tape length
The length of the splice-free tape shall be:

86 * 4m (282 + 3 1)

5.1.2.2 Leader length

The length of the leader tape shall be such that the distance
from the cassette face to the beginning of the magnetic tape is
500 + 50 mm (19.68 + 2.0 in) when the leader tape is pulled
out of the cassette through the opening nearest to the empty
reel.
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5.1.3 Tape and ieader thickness
5.1.3.1 Thickness of tape
The overall thickness of tape (including coating) shall be

maximum 19 um (750 pin), minimum 15 pm (600 pin), with a
coating thickness of 5 + 1 um (200 £ 40 pin).

5.1.3.2 Thickness of leader

The thickness of the leader shall be 38 um (1 500 pin)

ISO

ann~

3407-1983 (E)

iength with an initial 100 mm (4 in) separation between jaws.
Elongate the specimen at a rate of 50 mm (2 in) per minute until

minimum elongation of 10 % is reached. The

force required to

produce an elongation of 3 % is the tensile yield force.

5.1.6.4 The elastic properties of the leader shall be such that
when subjected to a tension of 1,0 N (0.225 Ibf) for a period of
3 min, under temperature and humidity conditions as specified
in 4.1 the elongation shall be between 0,08 and 0,50 %.

5.1.7 longitudinal curvature

maximum aphd 28 pm (T T00 (in] minimum.
5.1.4 Markers

5.1.4.1 Thp magnetic tape shall be provided with a beginning-
of-tape and|an end-of-tape marker (BOT and EOT).

5.1.4.2 The markers shall be circular holes having a diameter
of 0,60 £ 0,05 mm (0.023 7 £ 0.002 0 in).

5.1.4.3 The distance of the marker centres from the physical
beginning gnd end of the magnetic tape (for BOT and EOT
respectively) shall be 450 + 30 mm (17.7 £ 1.2in). The
distance befween tape centre line and marker centre line shall
be less thar] 0,17 mm (0.003 9 in).

5.1.5 Light transmittance

5.1.56.1 Light transmittance of tape

The tape anfd the splicing tape shall each have a light transmit-
tance of lesg than 1 % measured according to annex B.

5.1.6.2 Light transmittance of leader.

The leader tape shall transmit 75 % or'more light, measured ac-
cording to gnnex B.

5.1.6 Elastoplastic properties

5.1.6.1 Thp elastic properties of the tape shall be such that
when subjeg¢ted to.a'tension of 0,5 N (0.112 Ibf) for a period of
3 min undgr any ‘combination of temperature and relative
humidity withinthe ranges given in 4.1, the elongation shall be

There shall be a minimum radius of curvature for the edge of
the tape, defined and tested by allowing<a 1 nf (39 in) length of

tape to unroll and assume its natural curvature

on a flat surface.

The minimum radius shall be 33'm)(108 ft) which, if measured
over an arc of a circle, corresponds to a devjation of 3,8 mm

fromalm

chn fratn a 20 in ahAr
wOima 1 i o n Crior

e
V. 1oV mini O g 9o i

5.1.8 Tape-to-leader connection

5.1.8.1 Dimensions

If a splicihg tape is used it shall not extend
(0.71 in); from the splice between leader and
overlap the edges of the leader or tape. No ov

H\
/.

ore than 18 mm
pe and shall not
briap is permitted

between leader and tape and any gap shall not exceed 0,56 mm
{0.02 in). The thickness of the splicing tapq shall be 50 pm

(0.002 in) maximum.

5.1.8.2 Tape-to-leader alignment

At the area of the splice, there shall be no lat
greater than 50 pm (0.002 in).

5.1.8.3 Strength

After being subjected to a longitudinal stal

bral discontinuity

tic force of 2 N

(0.45 Ibf) for 24 h under the conditions of 4.4, the connection

shall meet the requirements given in 5.1.8.1.

5.1.9 Tensile strength

maximum continuous load of 2 N (0.45 Ibf),
requirements of 7.8 are met.

ovided that the

The tape shall be suitable for use with instru;Fents applying a
r

between 0,08 amd0;50-9%:-

5.1.6.2 The elastoplastic properties of the tape shall be such
that when subjected to a tension of 3 N (0.67 Ibf) for a period
of 3 min under temperature and humidity conditions as given in
4.1, the (permanent) elongation measured with negligible ten-
sion after a second 3 min interval shall be less than 1 %.

5.1.6.3 The elastic properties of the tape shall be such that its
tensile yield force, defined as the force required to elongate a
sample by 3 %, shall be at least 4,5 N (1.01 Ibf).

Procedure: Use a static weighing constant rate of grip separa-
tion tester capable of indicating the load to an accuracy of
+ 2 %. Clamp a specimen of tape at least 180 mm (7 in) in

5.1.10 Layer-to-layer adhesion

Layer-to-layer adhesion shall be sufficiently
test given in annex A.

5.2 Tests of magnetic properties

The magnetic properties of the tape are defin
requirements given below.

5.2.1 Test density

Tape shall be tested at 63 ftpmm (1 600 ftpi)

low to meet the

ed by the testing

nominal.
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5.2.2 Typical field

The typical field of the tape under test shall be within + 20 %
of the reference field.

5.2.3 Average signal amplitude

When a tape has been recorded with the test recording current,
then played back on a system which has been calibrated by
means of a signal amplitude reference tape cassette recorded
under the same conditions, the average signal amplitude of the

5.2.7 Print-through

A tape for testing shall be written with a suitable pattern using
the test recording current rewound and stored for a minimum
of 16 h at 60 °C (140 °F). At the end of this period the
measured print-through signal shall not exceed 2 % of the
standard reference amplitude. As the decay of the print-
through signal on a section of tape is extremely rapid after it
has been removed from the coil, the time elapsing between the
tape leaving the coil and its passing over the test read head
shall not exceed 500 ms.

tape under test

shall be within * 25 % of the standard

reference amplitude. When performing this test, the output
signal shall be mpasured on the same relative pass for both
tapes; i.e. read-wfile-write or read-on-first-pass-after-write.

5.2.4 Easeofe

asure

When a tape has heen recorded with the test recording current,
and then passed through a iongitudinal steady erasure field of
79 500 A/m (1000 Oe) the average signal amplitude of the

remaining unwan

ed signal shall not exceed 3 % of the stan-

dard reference anjplitude. The erasure field shall be reasonably
uniform, for exanple the field in the middle of a solenoid. This
measurement shall be made with a band pass filter passing at
least the first thrde harmonics.

5.2.5 Test for drop-outs and drop-ins

These tests shall
and over the entir

be carried out in the “in contact” condition
b usable recording area which shall, in length,

extend from 350 mm (13.8 in) before the BOT-marker, to

350 mm (13.8 in)

beyond the EOT-marker, and in width over

the track widths 3s defined in 8.2.

When performing these tests, the output signhal shall be

measured on th
amplitude referen

b same relative pass for both™ the signal
Ce tape cassette and the tape under test; i.e.

read-while-write gqr read-on-first-pass-after-write.

5.2.5.1 Drop-ou

When a tape has
any playback sig
less than 50 %

S

een recordedwith the test recording current,
hal, when measured base-to-peak, which is
f half.the standard reference amplitude is

considered a drog-out,

5.3 Electrical surface resistance

The surface
10% Q/square.

resistance of the tape\ shall n

6 Tape cassette

6.1 Identification of cassette sides

bt exceed

6.1.1 The tassette has its two sides distinguished gnd labelled
“A" and {B", respectively, corresponding to trackd No. 1 and

No. 2 (see figure 1).

6.1.2 The back surface is provided with two hqles whose
minimum area, depth and section are indicated ih figure 1.
Writing on a track is enabled by closing the outer sufface of the

corresponding hole. When a closing device other th
used, it shall remain attached to the cassette.

an a plug is

6.1.3 The back surface is provided with one slot glightly off-

centre (see figure 1).

This slot makes it possible to distinguish between t{he sides A

and B, both visually and mechanically.

6.2 Mechanical characteristics

The mechanical characteristics which define the co

blanar tape

cassette and which permit physica! interchangeability of cas-

settes on any recorder for data interchange of diffefent manu-

5.2.5.2 Drop-ins

When a tape has been recorded with a constant recording cur-
rent equivalent to the test recording current, any playback
signal, when measured base-to-peak, which exceeds 10 % of
half the standard reference amplitude is considered a drop-in.

5.2.6 Rejected region

A rejected region is an area of tape extending across the width
of either track and not more than 10 mm (0.4 in) in length,
which on two consecutive tests exhibits drop-outs or drop-ins.

The acceptable number of rejected regions in an interchange
environment is a matter of agreement between interchange
parties.

tfacture are specitied in figures T 10 ©.

6.3 Basic specifications

Furthermore, the following basic specifications apply:

6.3.1 Tape path and guidance

Requirements are shown in figures 2 and 3.

6.3.2 Cassette support planes

The cassette shall be supprted by the write/read instrument
only by hatched areas in figure 5.


https://standardsiso.com/api/?name=86ad9b36a984394c95032448e26a400f

6.3.3 Holes in back surface

The position and dimensions of the holes in the back surface
are given in figure 1. The dimensions of the write-enable
device, if used, shall be compatible with the hole dimensions as
shown in figure 1 and shall be such that it may be installed and
removed with reasonable effort and remain seated during nor-
mal use. The write-enable device shall not protrude beyond the
back surface and it shall not be recessed more than 1 mm
(0.039 in). The write-enable device shall at least close the cross-
hatched area as shown in figure 1.

ISO 3407-1983 (E)

Measured from the centre line of the cassette, the pressure pad
shall extend on both sides of this centre line in the direction of
tape travel a minimum of 2,5 mm (0.098 in) and a maximum of
4 mm (0.157 in). Up to the distance of 2,5 mm (0.098 in) the
pressure requirements still apply. The pressure pad shall be
symmetrically positioned, and the distances between pressure
pad and cassette support planes surrounding the reference
holes shall not exceed 3,5 mm (0.138 in). Those values shall
also be valid in actual working conditions.

No magnetic material may be used for the cassette construc-
tionnear the position of the write/read head. No screening

6.3.4 Win]iow area

The maximgm window area shall be in accordance with the
dimensions given in figure 6. The maximum allowable increase
in cassette thickness (required, for example, to accommodate
marks indicgting amount of wound and unwound tape) is given
for each supgport plane.

6.3.5 Withdrawal force

The minimum withdrawal force of the leader tape from the hub
attachment [shall be a static load of 10 N (2.25 Ibf) for a period
of 10 min.

6.3.6 Tapé¢ winding

The tape sh3ll be wound on the hubs with the magnetic coating
out in such|a way that, when recording on Track No.1, and
looking at lgbel A, the tape is unwound in an anti-clockwise
direction.

6.3.7 Friction torque of the full hub

The maximym friction torque of the full hubn the cassette
shall be 2 X|103 N-m (0.28 ozf-in).

6.3.8 Friction torque of both hubs

The maximym friction torque of‘heth hubs measured in the
cassette itsglf at the nearly full?hub shall be 2,7 X 103 N:m
(0.38 ozf-in)l With a holdback torque of 0,8 X 103 N:m
(0.11 ozf-in)] applied to the nearly empty hub, the required
maximum tqrque to bé applied to the nearly full hub shall not
exceed 5,5 X 103 Nsm*(0.78 ozf-in).

6.3.9 Preﬂsure pad

shield may be used and the pressure pad andj
of non-magnetic material.

6.3.10 Tape guides

s holder shall be

The tape touches the cassette)at points on dither side of the

tape head recesses (indicated by arrows
figure 3).

J and L). (See

Guides are required” at these positions. Befween the outer
guides (P and-S)\there shall be a closed construction so as to

prevent dust)entering the cassette.

The guides indicated by the letter L shall be

perpendicular to

the lower support plane (see 6.3.2). The guideq indicated by the
letter U shall be perpendicular to the upper syipport plane.

6.3.11 Transverse tolerances of tape pos|

6.3.11.1 Transverse tolerances without tape
The extreme position of the tape in the head
tape tension is present shall be limited by me
in the cassette. The distance between cassett
surrounding the reference holes and those
between 3,5 mm (0.138 in) and 3,7 mm (0.14

6.3.11.2 Transverse tolerances with tape ten

If the tape is not influenced or touched by an
(guides, heads, capstans), during wind or
edges shall have a distance 4,1 £ 0,2 mm (0
from the support plane surrounding the refe
figures 4 and 5). When track No. 1 is being

outer cassette surface is the reference plane. Q
track No. 2 is being used, the side A outer c3

ition
tension

region when no
ns incorporated
E support planes
means shall lie
b in).

sion

external means
ewind, the tape
161 £ 0.008 in)
rence holes (see
Lsed, the side B
onversely, when
ssette surface is

The cassette shall be provided with a pressure pad to hold the
magnetic tape against the write/read head. The pressure of the
pad upon the head shall be 0,005 to 0,015 N/mm2 (11.6 to
34.8 0zf/in?), when the minimum distance between head and
reference line lies between 3,1 mm (0.122 in) and 3,8 mm
(0.150 in). This pressure shall be measured on a symmetrically
positioned circular cylindrical surface having a radius between
10 mm (0.39 in) and infinity (see figure 2).

Under the above conditions and with 0,8 X 103 N-m
(0.11 ozf-in) holdback torque applied to the nearly empty hub,
the required maximum torque applied to the nearly full hub
shall not exceed 16 X 103 N-m (2.25 ozf-in) to start tape mo-
tion, and shall not exceed 12,5 X 103 N-m (1.78 ozf-in) to con-
tinue tape motion.

} £ 1
UTE TETETETICT PIdIe.

6.3.12 Hub diameter

It is recommended that the hub diameter be 21,7 + 0,5 mm

(0.855 + 0.019in).
6.4 Labelling of tape cassette

6.4.1 Label area

The maximum label area shall be in accordance with the dimen-
sions given in figure 6. The maximum allowable depression in
the thickness of the cassette in the label area is given for each
support plane.
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6.4.2 Interchange

Suitable labels shall be used for marking the contents of the
cassette. The use of pencil or erasable material is not allowed.
The position and size of labels used shall be less than the pro-
vided depression of the label area.

6.4.3 Identification

The label shall have provisions for the identification of owner,
manufacturer, cassette side and interchange label. The label

All signal measurements are made at a point in the read chain
where the amplitude is proportional to the rate of change of
flux in the read head.

7.3 Density of recording

7.3.1 The density of recording is 32 bpmm (800 bpi) nominal
(see clause 1).

7.3.2 The long-term average bit spacing is the spacing be-
A—oitfht Hrapsitions-thathave beantacorded-c "ltinUOUSIy

+
TWEEeH

shall indicate:

a) that the |cassette is meant for data interchange
(clause 1);

b) the use oftrack 2 (8.4);
c) whether 7|or 8 bit coding is used (8.7);

d) the methdd of recording.

6.5 Magnetic|properties of the cassette housing

The magnetic prdperties of the cassette housing shall not im-
pede bulk erasurd of the tape by an external device.

7 Recording

7.1 Method df recording

The method of re¢ording shall be phase encoding, describied as
follows:

7.1.1 The tape Hefore the first block, the interbleck gaps and
that part of the tape following the last block written, shall be
erased with the sgme polarity.

This polarity is su¢h that the beginning’of the relevant track is a
North-seeking pole.

This erasing process forms pant'of the recording procedure.

7.1.2 A ZERO bit is-defined as a flux transition to the polarity
opposite to that off the interblock gap, when reading in the for-

at a nominal density of 32 ftpmm (800 ftpi) @ndl shall be
measured over a length of tape of not less)thgn 3,81 m
(12.5 ft).

The long-term average bit spacing shall'‘be within = B % of the
nominal spacing of 31,75 um (1 250in).

7.3.3 The short-term average bit spacing refefred to a
particular bit spacing is thé, average of the preceding four bit
spacings.

The short-term average bit spacing shall be within the limits of
+ 5 % of thelong-term average bit spacing.

In additiori/the short-term average bit spacing shall fot change
at a rate\greater than 2 % per bit.

7:4 Flux transition spacing

7.4.1 The spacing between successive data bit flux|transitions
shall not differ by more than 10 % from the prgceding bit
spacing.

7.4.2 The spacing between a phase flux transitign and the
preceding data bit flux transition shall be between 4% and 55 %
of the preceding bit spacing.

7.5 Signal amplitude

7.5.1 Average signal amplitude

7.5.1.1 The average peak-to-peak signal amplitudg¢ of the in-
terchanged tape cassette at 63 ftpmm (1 600 ftpi) shall not
deviate by more than + 50 %, — 35 % from th¢ standard
reference amplitude, Averaging shall be done over @ minimum

ward direction.

7.1.3 A ONE bit is defined as a flux transition to the polarity of
the interblock gap, when reading in the forward direction.

7.1.4 Additional flux transitions shall be written at the
nominal midpoints between bit flux transitions as defined in
7.1.2 and 7.1.3 if required, to establish the proper polarity for
the succeeding bits. These flux transitions shall be called phase
flux transitions.

7.2 Equipment

The equipment and tape used for interchange shall satisfy the
requirements of 7.3 to 7.8 inclusive.

of 4 000 flux transitions, which for the interchange cassette
may be segmented into blocks.

7.5.1.2 The average peak-to-peak signal amplitude at
32 ftpmm (800 ftpi) nominal shall be less than twice the stan-
dard reference amplitude.

7.5.1.3 Averaging shall be done on the first-read-pass-after-
interchange.

7.5.2 Minimum signal amplitude

No tape cassettes intended for interchange shall contain any
adjacent flux transitions whose base-to-peak signal amplitude
is less than 35 % of half of the standard reference amplitude.
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This check is to be made during read-while-write or read-on-
first-pass-after-write.

7.6 Number of elongated gaps

The number of gaps which have been elongated (see 8.11.4)
due to erase instructions is a matter of agreement between in-
terchange parties, but it is recommended that this number does
not exceed 2, or alternatively 1 % of the total number of blocks
written, whichever figure is larger.

1SO 3407-1983 (E)

8.3.2 The recording starts with track No. 1; at its conclusion
the cassette may be turned over and the recording can be con-
tinued with track No. 2.

8.4 Use of tracks

The use of track No. 1 is reserved for data interchange. The use
of track No. 2 is to be indicated on the label. If it is not used in
the same way as track No. 1, reading of track No. 2 requires
agreement between sender and recipient of the cassette.

7.7 Alignfment error
When adjusted for maximum output, the azimuth angles for a

reference alignment cassette, and the information to be inter-
changed, shpll not differ by more than £ 15'.

7.8 Tape|winding torque

The take-up [torque shall be at least 3 X 103 N-m (0.43 ozf-in).
The maximym continuous value of the take-up tape tension
shall be congtant or decrease with increasing reel diameter and

shall not exdeed 0,5 N (0.113 Ibf). The above values apply dur-
ing winding| re-winding, recording and playback.

7.9 Residuals of previous recordings
In the zone pf the tape in which the outer edges of the tracks

are allowed|to vary (see 8.2.2), there can be residuals of
previous recprdings.

8 Formdgt

8.1 Number of tracks

There shall e two tracks.

8.2 Track dimensions
8.2.1 Track width
The track-w|dth shall be. 1,45 mm (0.057 in) nominal.

8.2.2 Distancestbétween tape centre line and
track edge$

8.5 Location of characters on the tracks

Each character is located in a byte (octet))of eight bit-positions
along the track numbered from 1,to' 8 in ordg¢r of recording.

8.6 Sequence of recording

The least significant bit is-récorded first. The ifformation to be
interchanged is recorded serially by bit and by character.

Bit-positions:

byte
87654321

..o.4 324 876543 2..

Forward tape motion:

Resulting recording direction:

J—

8.7 Code

The characters are represented by means gf the ISO 7-bit
coded character set (see 1ISO 646) and, wherg required, of its
extensions (see ISO 2022).

8.7.1 Recording of 7-bit coded characters

Each 7-bit coded character is recorded in bit-ppsitions 1 to 7 of
a byte; bit-position 8 is recorded with value ZERO. The relation-
ship is as follows:

Bits of the 7-bit

The distance between the centre line of the tape and the outer
edges of the tracks shall be between 1,830 mm (0.072 in) and
1,905 mm (0.075 in). The distance between the tape centre line
and the inner edges of the tracks shall be between 0,37 mm
(0.015) and 0,51 mm (0.020 in).

8.3 Track designation

8.3.1 With side A" up the designation of the two tracks is as
follows:

When the tape moves from left to right with the magnetic sur-
face facing the observer, and with the leader of side A to the
right, the bottom track is designated track No. 1 and the upper
track is designated track No. 2 (see figure 1).

combination : 7 ] 5
Bit-position
in the byte: 8 7 6 5 4 3 2 1

8.7.2 Recording of 8-bit coded characters

Each 8-bit coded character is recorded in bit-positions 1 to 8 of
a byte. The relationship is as follows:

Bits of the 8-bit

combination: bg| by | bg| b5 | by| by | by | by
Bit-position

in the byte: 8 7 6 5 4 3 2 1
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8.8 Sequence of characters

The sequence of characters from start to finish of a block shall
correspond to the normal left to right sequence of a written
line.

8.9 Data block

A data block shall consist of a preamble, data and a post-
amble. The data portion of a data block including the CRC
(see 8.13) shall cqrrtat I i t
of 2 064 bits.

8.10 Control plock

A control block [known as a tape mark) shall consist of a
preamble, two bytes of eight ZERO bits each, and a postamble.

8.11 Gaps

8.11.1 Integrity of gaps

The gaps shall be PC erased. Immediately before and after each
block there shall|be a length of a least 2,5 mm (0.10 in) in
which, exclusive|of residual edge signals, there is no flux
discontinuity capgble of producing a read signal of more than
10 % of half of the standard reference amplitude. In the re-
maining part of the gap there shall be no more than seven flux
transitions.

8.11.2 Interblo¢k gaps

The interblock gap, defined as the distance between-two suc-
cessive data blocks, shall have a minimum length_of 17,8 mm
(0.70 in), a nomipal length of 20,3 mm (0,80%n) and a max-
imum length of 250 mm (9.84 in). Any gap in excess of 400 mm
(15.5 in) shall be fonsidered as the end\of/data on this track.

8.11.3 Initial gap

The gap between the BOT marker and the first data block shall
be 33 mm (1.30 in) minimum and 250 mm (9.84 in) maximum.

8.11.4 Elongated gap

A gap is an elongated gap if its length is between 50 mm
(1.97 in) and 250 mm (9.84 in).

1 Trailer gap

The gap following the last block shall have a mifimmdm length of
17,8 mm (0.70 in). At least 17,8 mm (0.70 in)-of this gap shall
lie within the tested area (see 5.2.5).

8.12 Preamble and postamble

8.12.1 Preamble

Immediately preceding data in each block, thg preamble
“10101010"" shall be‘ywritten. When reading in t:lve forward
direction, the first/flux transition shall be a ZERO transition.

8.12.2 Postamble

Immediately following data in each block, the |postamble
10101010 shall be written. When reading in the forward
diréction, the first flux transition shall be a ZERO transition.

8.13 Cyclic redundancy check (CRC)

The last two characters in the data portion of a data|block shall
be cyciic redundancy check (CRC), The 16-bit CHC shall be
written in each data block following the data and imnmediately
preceding the postamble. The polynomial generating the CRC
is expressed as:

X6+ X+ X2 + 1
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Dimensions in millimetres

Shaded areas in figure 2 define
openings over the full height of the
cassette aperture, unobstructed by
2 fixed members, except for areas
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Figure 3a — Tape guides in cassette
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Figure 3b — Tape guides in cassette
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