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FOREWORD

ISO (the Interhational Organization for Standardization) is a worldwide federation
of national sthndards institutes (ISO Member Bodies). The work of developing
International $tandards is carried out through 1SO Technical Committees. Every
Member Body |interested in a subject for which a Technical Committee has been set
up has the right to be represented on that Committee. International organizations,
governinental gnd-non-governmental,’ in liaison with 1SO, alsc take part'in the work.

Draft International Standards adopted by the Technical Committees are circulated
to the Membpr Bodies for approval before their acceptance as International
Standards by the ISO Council.

International [Standard 1SO 3407 was drawn up by Technical Committee
ISO/TC 97, Cdmputers and information processing, and circulated to.the Member .
Bodies in Septdmber 1974.
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The Member Bodies of the following countries expressed disapproval of the
document on tdchnical grounds ¢

Belgium
Japan
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INTERNATIONAL STANDARD

ISO 3407-1976 (E)

Information processing — 3,81 mm (0.150 in) magnetic tape
cassette for information interchange, 32 bpmm (800 bpi),

phase encoded

AN
/- SCOPE AND FIELD OF APPLICATION
This Inte

national Standard specifies the characteristics of a
3,81 mm [(0.150 in) magnetic tape cassette to provide data
interchange and physical interchangeability between
informatibn processing systems utilizing the 1SO 7-bit
coded character set (ISO 646) and, where required, its
extensionp (I1SO 2022). The cassette is of the twin hub
coplanar [type, loaded with a 3,81 mm (0.150 in) wide
magnetic [tape for digital recording using the 31,5 bits per
mm (800 bpi) phase encoding method. The direction of
magnetizdtion is in the longitudinal direction of the tape.
NOTE — Tjhroughout the remainder of this International Standard
for the sgke of simplicity the recording density is stated~as
32 bpmm, |800 bpi) nominal. .

This Intefnational Standard applies to cassettes.and data

_used for ipterchange. Where it applies for testingonly, this

is specificplly stated.

2 DEFINITIONS

For the |purpose "of this Infermational Standard, the
followingdefinitions apply :

2.1 wmagnetic tape : Tapé which will accept and retain the
magnetic [signals intended for input, output and storage
purposes ¢n computers and associated equipment.

2.2 referpnce ‘tape cassette : A tape cassette which has
been sele

2.6 signal amplitude reference tape casseIe': A reference

tape cassette selected as'a standard for sign

NOTE — A master standard (computer amplitude
on reference tape cassettes and heads, has been
result of work\«by national standardization

national laboratories, coordinated. by ‘the U.S. N
Standards (NBS).

Secondary ™ signal amplitude ’
by the\ National Bureau of Standards, Gaithe
US!A., and the Physikalisch-Technische Bun
Braunschweig, Germany, are available.

NBS certified cassettes are available directly fro

reference tape crssettes,

amplitude.

reference), based -
established as the
brganizations and
ational Bureau of

e certified
sburg, Maryland,
Hesanstalt (PTB),

m NBS under the

part number SRM 1600. PTB certified cassettes are available

through the European Computer Manufacty
(ECMA),’ 114, rue du Rhone, CH-1204 Geneva, Sy

The calibration devices are correlated between NB

2.7 standard reference amplitude : The

rers Association
itzerland.

B and PTB.

verage peak-to-

peak signal amplitude derived from the gignal amplitude

reference tape cassette, at the density
(1 600 ftpi) using the test recording currer]
signal amplitude shall be averaged over 4 000

of 63 ftpmm
t (see 2.6). The
flux transitions.

2.8 average signal amplitude : The average peak-to-peak

value of the signal output measured over at
transitions.

2.9 in contact: An operating condition
magnetic surface of a tape is in contact ¢

least 4 000 flux

in which the
vith a magnetic

head.

tedfor aiven-bropetrtiesfor use-incalibration
GHSR-PoR ¥ A-GaH -

2.3 secondary reference tape cassette : A tape cassette
intended for routine calibrating purposes, whose
performance is known and stated in relation to that of the
reference tape cassette.

2.4 reference field : For the specified packing density (see
4.2), the. minimum field applied. to the signal amplitude
reference tape cassette which causes an output signal equal
to 95 % of the maximum output.

2.5 test recording current : A recording current between
145 % and 155 % of the current required to produce the
reference field. )

2.10 track : A longitudinal area on the tape along which a

series of magnetic signals may be recorded.

2.11 bit density : The number of bit flux transitions per

unit length of track.

2.12 position of flux transitions:

That point which

exhibits the maximum free-space flux density normal to the

tape surface.

2.13 leader : Non-magnetic transparent tapes joined to

each end of the magnetic tape.
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2.14 erasing field : A unidirectional field of sufficient
strength to remove the signals from the tape.

2.15. ; print through :-Any unwanted signals induced in one -
layer of tape by the field of a dehberately recorded signal in

an adjacent Iayer or Iayers ;

2.16 reference alignment cassette : A cassette containing
tape ‘on which continuous information has been recorded,
where the optlmum playback head gap allgnment does not

support plane. (Currently, these cassettes are avallable with
wavelengths of 7,5 um (295 uin) and 4,75 um (187 uin)
and with longer wavelengths).

2.17 typical field : The minimum field characteristic of
each tape,” whiich, when applied to the tape under test,
causes -a signal foutput equal to 95 %. of the maximum signal
W,output at the specified test packing densnty

3 ﬁﬁt,_ 4. % ile i

'3 ENVIRONMENT AND TRANSPORTATION

3.1 Testing erjvironment

Tests and meagurements made on the cassette to check the
requirements ci‘ this International Standard shall be carried
out under the ollowing conditions : :

Temperaturp : 23+2°C (73%5°F)
RH: | . 40t060%

Conditioning before testing : 24 h minimum

3.2. Operating|environment

Caseettes used [for data interchange shall be operated under
the following cpnditions : -

Temperature : 10 to 45.2C+50 to 113 °F)
RH: | 20 1680 % -
Wet bulb temperature ;.léssthan 26 °C (79 °F)

The temperatulre is totbe measured in the air immediately
surrounding the cassette. Rapid temperature variations
should be avoided~There shall be no deposit of moisture on

3.4 Transportation

Responsibility for ensuring that adequate precautions are
taken during shipment shall be with the sender. During
transport, the reels of tapes shall be blocked to prevent any
tendency to unwind. For transport, a rigid container free
from dust or extraneous matter shall be used. The final
package must have a clean interior and construction,
preventing ingress of dust and water. It is recommended
that a space of not less than 80 mm (3.15in) exists
between cassette and outer surface of the final container so

TiS 3 s etHs will be

neg||g|b|e

4 CHARACTERISTICS OF TAPE

The tape shall consist of a_base’ material (fof example
oriented polyethylene terephthalate film or its eguivalent)
coated on one side with\a“strong yet flexiblg¢ layer of
ferromagnetic material dispersed in a suitable b{nder. The
magnetic tape shall e continuous and splice-fre¢. Tape or
cassette components which will ignite from a match flame
and when so. ignited will continue to burn in a still carbon
dioxide atmosphere shall not be used.

4.1 Mechanical properties

41 Tape and leader width and tolerance
The width-of tape and leader shall be :

3.81 _ 0 mm 8,002 in)

S 05 (0,150 |

4.1.2 Tape and leader length

4121 TAPE LENGTH

The length of the splice-vfree tape shall be :

86+ & m ~ (282 * 13 1)

4.1.2.2 LEADE‘F’( 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

or in the cassettes

3.3  Transportation and storage environment

During transportation and storage, it is recommended that

recorded cassettes are kept within the following
conditions : ‘
Temperature : 4 to 50 °C (40 to 122 °F)
RH: 20t080% -

NOTE — Cassettes which have been exposed to temperatures
exceeding the storage temperature range -may exhibit degraded
performance characteristics. Such cassettes should be subjected to a
conditioning period of. not less than 24 h within the. operating
environment prior to use.

puited out of the cassette through the Opening nearest to

the empty reel.
4.1.3 Tape and leader thickness

4.1.3.1 THICKNESS OF TAPE

The overall thickness of tape (including coating) shall be
maximum 19 um (750 uin), minimum 15 um (600 uin),
with a coating thickness of 5 £ 1 um (200 + 40 uin).

4.1.3.2 THICKNESS OF LEADER

The thickness of the leader shall be 38 um {1500 uin)
maximum.
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4.1.4 Markers

4.1.4.1 The magnetic tape shall be provided with a
beginning-of-tape and an end-of-tape marker (BOT and
EOQT).

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

4.1.4.3 The distance of the marker centres from the
physical _beginning and end of the magnetic tape (for

1SO 3407-1976 (E)

4.1.7 Longitudinal curvature

There shall be a.minimum radius of curvature for the edge
of the tape, defined and tested by allowing a 1 m {39 in)
length of tape to unroll and assume its natural curvature on:
a flat surface. The minimum radius shall be 33 m (108 feet)
which, if measured over an arc of a circle, corresponds to a
deviation of 3,8 mm from a 1 m chord (0.150 in from a
39 in chord).

4.1.8 Tape-to-leader connection

BOT ahd EOT respectively) shall be 450 %30 mm
(17.7 £ 1.2 in}). The distance between tape centre line and
marker dentre line shall be less than 0,1 mm (0.003 9 in).

4.1.5 Ljght transmittance

4.15.1 |LIGHT TRANSMITTANCE OF TAPE

The tape and. the splicing tape shail each have a light
transmittance of less than 1% measured according to
annex B

415.2 [LIGHT TRANSMITTANCE OF LEADER

The leader tape shall transmit 75 % or more light, measured
according to annex B.

4.1.6 Elastoplastic properties

4.1.6.1 [The elastic properties of the tape shall be such that
when sybjected to a tension of 0,5 N (0.112 Iibf) for a
period of 3 min under any combination of temperéature and
relative |humidity within the ranges given(in~3.1, the
elongatign shall be between 0,08 and 0,50 %:

4.1.6.2 |The elastoplastic properties.'of) the tape shall be
such that when subjected to a tension/of 3 N (0.67 Ibf) for
a periofl of 3 min under temperature and humidity
conditions as given in 3.1,the (permanent) elongation
measure]I with negligible ‘ténsion after a second 3 min
interval ghall be less thany,1,0 %.

4.1.6.3 [The elastjc_properties of the tape shall be such that
its tensile yield“force — defined as the force required to

elongate| aGsample by 3% — shall be at least 45N

(1.01 Ibf]).

41.8.1 DIMENSIONS

If a splicing tape is used it shall ‘not extend more than
18 mm (0.71 in) from the splice betweer| leader and tape
and shall not overlap the.edges of the leader or tape. No
overlap is permitted between leader and tfape and any gap
shall not exceed 0,5-mm (0.02 in). The [thickness of the
splicing tape shall be\5@ um (0.002 in) maximum.

41.8.2 TAPESTO-LEADER ALIGNMENT
At the ‘area of the splice, there shall be no lateral
discontinuity greater than 50 um (0.002 in).
4.1.8.3 STRENGTH

After being subjected to a longitudinal stptic force of 2 N
(0.45 Ibf) for 24h under the conditigns of 3.2, the
connection shall meet the requirements given in 4.1.8.1.

4.1.9 Tensile strength

The tape shall be suitable for use with instfuments applying
a maximum continuous load of 2 N (0.45 Ibf), provided
that the requirements of 6.8 are met.

4.1.10 Layer-to-layer adhesion

Layer-to-layer adhesion must be sufficiertly fow to meet
the test given in annex A. . :

4.2 Tests of magnetic properties

The magnetic properties of the tape argd defined by the
testing requirements given in this sub-clause. ‘ "

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

4.1.6.4 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 3.1, the elongation shall be
between 0,08 and 0,50 %.

4.2.1 Test density
Tape shall be tested at 63 ftpmm (1 600 ftpi) nominal.

4.2.2 Typical field

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

4.2.3 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
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signal amplitude of the tape wunder test shall be
within * 22 9% of the standard reference amplitude. When
performing this test, the output signal shall be measured on
the same relative pass for both tapes; i.e. read-while-write or
read-on- flrst pass-after-wrlte

4.2.4 Ease of erasure .

When a tape has been recorded with the test recording

current, and then passed through a Iongltudmal steady ‘

erasure field of 79 '
amplitude of the remaining unwanted SIgnaI shaII not
exceed 3% of| the standard reference amplitude. The
erasure field shall be reasonably uniform, for example the

field in the mid}le of a solenoid. This measurement shall be
. made 'with a band pass filter passing at least the first three

harmonics.” ' C :

4.2.5 Test for drop-outs and drop-ins

These tests shgll be carried out in the “in contact”
condition and over the entire 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 EQOT-marker,
and in width ovef the track widths as defined in 7.2.

When performirlg these tests, the output signal shall be
measured on tHe same relative pass for both the signal
amplitude refergnce tape cassette and the tape under test;
i.e. read-while-wiite or read-on-first-pass-after-write.’

4,251 DrorP-QuUTS

When a tape hds been recorded with the test recording
current, any playback signal, when measured base-to-peak,
which ~is less than 50% of half the standard teference
amplitude is considered a drop-out:

425.2 Dropr-iNs

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

426 ‘Réjecfed eqion 5.3.1 Tape path and guidance ;
A rejected regiol—h—anﬂm—m—me—eﬂeﬁéﬁgﬁmwe—aﬂmﬂmnwn in figure 2 and 3

width of either track and not more than 10 mm (0.4 in) in
length, which on two consecutlve tests exhibits drop-outs
ordrop-ins.

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

4.2.7 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

4

I
&M\g

the print-through signal on a section of tape is extremely
rapid after it has been removed from the coil, the time
élapsing between the tape leaving the coil and its passing
over the test read head shall not exceed 500 ms.

4.3 Electrical surface resistance

The surface resistance of the tape shall not exceed :
1092 Q/square

NOTE — resistance per squafe The surface resistance 6f a square

area Of any size, measured bDetween electrodes placeq
opposite sides of the square The unit of measurement i

5 TAPE CASSETTE

5.1 ldentification of cassette sides

5.1.1 The cassette has its“two sides distinguished and
labelled ““A’" and “B"”, respectively, correspondmg to tracks
No. 1 and No. 2 (see figure’1).

5.1.2 The back ‘surface is provided with two holps whose
minimum area, depth and section are indicated in|figure 1.
Writing on a*track is enabled by closing the outer spirface of
the corresponding hole. When a closing device othler than a
plug is tsed, it must remain attached to the cassettd. ‘

5.1.3 The back surface is provided with one slot slightly‘
off-centre (see figure 1).

This slot makes it possible to distinguish betw
sides A and B, both visually and mechanically.

een the

5.2 Mechanical characteristics '

The mechanical characteristics which define the coplanar
tape cassette and which permit physical interchanjgeability-
of cassettes on any recorder for data interchange of
different manufacture are specified in figures 1 to §.

5.3 Basic specifications

Furthermore, the following basic specifications apply :

5.3.2  Cassette support p/anés

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

5.3.3 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 must be such that

it may be installed and removed with reasonable effort and

remain seated during normal use. The write-enable device
must not protrude beyond the back surface and it must not
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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.

5.3.4 Window area

The maximum 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 indicating amount of wound and
unwound tape) is given for each support plane.

1SO 3407-1976 (E)

v

positioned, and the distances between pressure pad
and cassette support planes surrounding the reference

holes shall not exceed 3,5mm (0.138in). Those
values shall  also be wvalid in: actual working
conditions.

No magnetic material may be used for the cassette
construction near the position of the write/read head. No
screening shield may ‘be used and the pressure pad and its
holder must be of non-magnetic material.

B-3-10—Fape-girides

5.3.5 Withdrawal force

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

5.3.6 Tlape winding

The tape shall be wound on the hubs with the magnetic
coating put in such a way that, when recording on Track
No. 1, and looking at label A, the tape is unwound in an
anti-clodkwise direction.

5.3.7 iction torque of the full hub

The maximum friction torque of the full hub in the cassette
shall be P X 1073 N-m (0.28 ozf-in).

5.3.8 Fiction torque of both hubs

The maximum friction torque of both hubs measured_ in the
cassette [tself at the nearly full hub shall be 2,7 X-30"3 N-m
(0.38 ozf-in). With a holdback torque of 0,8X 1073 N-m
{0.11 ozf-in) applied to the nearly empty hub, the required
maximufn torque to be applied to the rearly full hub shall
not exceled 5,5 X 1072 N-m (0.78 ozf-in)!

The casdette shall be provided with a pressure pad to hold
" the magnetic tape against\the write/read head. The pressure
of the dad upon the-hgad shall be 0,005 to 0,015 N/mm?2
(11.6 tp 34.8 0zffin2), when the minimum distance
between| head <and” reference line lies between 3,1 mm
(0.122 ip) and3,8 mm (0.150 in). This pressure shall be

measuredl on a symmetrically positioned circular cylindrical
surface i i en 10 mm (039 in) and

The tape touches the cassette at poinfs onleither side of the
tape head recesses (indicated: by, atrowd U and L). (See
figure 3.)

Guides are required at thesexpositions. Bptween the outer
guides (P and S) there must'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 5.3.2). The guides indicated
by the letter-U. shall be perpendicular to the upper support
plane.

5.3.%1. Transverse tolerances of tape positjon

5.3.11.1 TRANSVERSE TOLERANCES
TENSION

NVITHOUT TAPE

The extreme position of the tape in the Head region when
no tape tension is present shall be limited by means
incorporated in the cassette. The distance|between cassette
support planes surrounding the reference| holes and those
means shall lie between 3,5 mm (0.138|in) and 3,7 mm
(0.146 in}.

5.3.11.2 TRANSVERSE
TENSION

L1
TOLERANCE$ WITH TAPE

If the tape is not influenced or touched|by any external
means (guides, heads, capstans), during wind or rewind, the
tape edges shall have a distance qf 4,1+02mm
(0.161 £ 0.008 in) from the support plang surrounding the
reference holes (see. figures 4 and 5). When track No. 1 is
being used, the side B outer cassette surfage is the reference
plane. Conversely, when track No. 2 is|being used, the
side A outer cassette surface is the referende plane.

s

infinity (see figure 2).

Under the above conditions and with 0,8 X 1073 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 1073 N-m {2.25 ozf-in) to
start tape motion, and shall not exceed 12,5 X 1073 N-m
(1.78 ozf-in) to continue tape motion.

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 2,5mm (0.098 in) the .pressure - requirements- still
apply. The pressure: pad shall be symmetrically

f»i};gga ;f?iﬂj‘@"‘”ﬂ / './" b z(al\
5.4 Labelling of tape cassette :

5.4.1 Label area

The maximum label -area shall be in accordance with the
dimensions given in figure 8. The maximum allowable
depression in the thickness of the cassette in the label area
is given for each support plane.

5.4.2 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 provided depression of the label area.
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5.4.3. ‘Identification

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

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

b) - the use of track 2 (7.4);
c) whether 7 or 8 bit coding is used (7.7);

6.3.2 The long-term -average bit spacing is the spacing
between bit- flux transitions that have been recorded
continuously at a nominal density of 32 ftpmm (800 ftpi)
and must be measured over a length of tape of not less than
3,81 m (12.5 ft). =

The long-term- average bit spacing shall be within £4 % of
the nominal spacing of 31,75 um (1 250 uin).. :

6.3.3 The short-term average ‘bit spacing referred to a
particular bit spacing is the average of the preceding four

d) the method of recording.

5.5 Magnetic groperties of the cassette housing

The magnetic propertles of the cassette housing shall not
impede buik erz sure of the tape by an external device.

6 RECORDING

6.1 Method of{recording

The method of recording shal! be phase encoding, described
as follows :

6.1.1 The tap¢ before the first block, the interblock gaps
and that part df the tape following the last block written,
shall be erased with the same polarity.

"This pelarity is such that the bef;inning of the relevant track
is a North-seekifpg pole.

This erasing prcycess‘forms part of the recording procedure!

6.1.2 A ZERQ bit is defined as a flux transition to the
polarity opposjte to that of the interblock~gap, when
reading in the forward direction.

6.1.3 A ONE |bit is defined as a flux~transition to the
polarity of the jinterblock gap, when.reading in the forward
direction. o ! :

6.1.4 Additiorlal flux transitions shall be written at the
nominal midpo|nts between bit flux transitions as defined
in 6.1.2 and 6.1.3, if~required, to establish the proper
polarity for the|succeeding bits. These flux transitions shall

bit spacings.

The short-term average bit spacing shall be within|the limits
of £ 5 % of the long-term average bit spacing: '

In addition, the short-term average(bit spacing|shall ‘noyt
change at a rate greater than 2 % perbit.

64 Flux transatlon spacing

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

6.4.2 The spacing between a phase flux transitign‘and the
preceding/data bit flux transition shall be betweg¢n 45 and
55 % of'the preceding bit spacing.’ :

6.5 Signal amplitude

6.5.1 Average signal amplitude

6.5.1.1 . The average peak-to-peak signal' amplityde of the
interchanged tape cassette at 63 ftpmm (1600 ftpi) shall
not deviate by more than + 50 %, — 35 % from th¢ standard
reference amplitude, . Averaging shall be dong over a
minimum of 4000 flux transitions, which | for the
interchange cassette may be segmented into blocks.

6.5.1.2 The average peak-to-peak signal ampllitude at
32 ftpmm- (800 ftpi) nominal shall be less than twic’e the
standard reference amplltude . :

6.5.1.3 Averaging ,s‘hall be done gn  the
first-read-bas’sv-after-interchange.d' C o

be called phase sitions, -

6.2 Equipment

The equipment and tape used for interchange must satisfy
the requirements of 6.3 to 6.8 inclusive.

AII S|gnal measurements are made at a point in the read
chain where the amplitude is proportional to the rate. of
change of the longitudinal component of the flux at the
tape surface.

6.3 Density of recording

6.3.1 The density of recordmg is 32 bpmm (800 bpi)
nominal (see clause 1).

6.5.2 Minimarsigrat amptitode

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

6.6 Number of elongated gaps

The number of gaps which have been elongated {see 7.11. 4)
due to erase instructions is a matter of agreement between
interchange 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.:
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6.7 Alignment error

When adjusted for maximum output, the azimuth angles for
a reference alignment cassette, and the information to be
interchanged, shall not differ by more than + 15'.

6.8 Tape winding torque

The take-up torque shall be at. least 3 X 1073 N-m
(0.43 ozf-in). The. maximum continuous value of the
take-up tape tension shall be constant or decrease with

1SO 3407-1976 (E)

7.5 Location of characters on the tracks

Each character is -located in a-byte (octet) of eight
bit-pesitions along the track numbered from 1 to 8 in order
of recording. :

7.6 Sequence of recording

The least significant bit is recorded first. The information
to be interchanged is recorded serially by bit and by
character.

increasipg—reet—diarmeter—and—shaH—not—exeeed—0. 5N
(0.113 Ipf). The above values apply during winding,
re-winding, recording and playback.

6.9 Repiduals of previous recordings

In :the Zone of the tape in which the outer edges of the
tracks ale allowed to vary (see 7.2.2}, there can be residuals
of previpus recordings.

7 FORMAT

71 Ntlmber of tracks

There shall be two tracks.

7.2 Track dimensions

7.2.1 Frack width
The tragk-width shall be 1,45 mm (0.057 in) nominal.

7.2.2 Distances between tape centre line and track edges

The distance between the centre ling of the tape and the
outer gdges of the tracks shall (be between 1,830 mm
{0.072 ih) and 1,905 mm (0.07571g). The distance between
the tapg centre line and the ifiner edges of the tracks shall
be betwgen 0,37 mm (0.015.in) and 0,51 mm (0.020 in).

7.3 Tr3ck designation

7.3.1 With side VA" up the designation of the two tracks
is as folllows :

When tl[e tape moves from left to right with the magnetic

Bit-positions ©
byte
..4321{87654321|876|(5432...

Forward tape motion :

Resulting recordingdirection :

-
7.7 Code

The chatacters are represented by meang of the 1SO 7-bit
coded.character set (ISO 646} and, whene required, of its
extensions (1SO 2022). '

7.7.1 Recording of 7-bit coded characters '

Each 7-bit coded character is recorded in|bit-positions 1 to
7 of a byte; bit-position 8 is recorded with value ZERQO.
The relationship is as follows :

Bits of the 7-bit ’ !
combination : 0 by | bg jbg llby by | by | by J

Bit-position 8 7 6 5 4 3 9 1 ]

in the byte :

7.7.2 Recording of 8-bit coded character§

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 a a a R R s . s 1
combination : 8 7 6 5 || 94 3 2 1

surface Facirgtheobserver—and-withrthreteaderofsideAto
the right, the bottom track is designated track No. 1 and
the upper track is designated track No. 2 (see figure 1).

7.3.2 The recording starts with track No.1; at its
conclusion the cassette may be turned over and the
recording can be continued with track No. 2.

7.4 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.

Bit-position
in the byte :

7.8 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.

7.9 Data block

A data block shall consist- of a preamble, data and a
postamble. The data portion of a data block including the
CRC (see 7.13) shall contain a minimum of 32 bits and a
maximum of 2 064 bits.

A
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7.10 Control block

‘A control block (known as a tape mark) shall consist of a

preamble, two
postamble.

711 Gaps-

bytes of eight ZERO bits each, and a

7.11.1 Integrity of gaps

7.11.4 Elongated gap

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

7.115 Trailer gap

The gap following the last block shall have a minimum
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 4.2.5).

The gaps shall kj
each block th
(0.10in) in wh
is no flux disco
of more than
amplitude. In t
no more than se

7.11.2 Interbld

The interblock
successive ~data
17,8 mm (0.70
and a maximu
excess of 400
of data on this t

7.11.3  [Initial gap

The gap betwee
shall be-33 mm
maximum,

e DC erased. Immediately before and after
re shall be a length of a least 2,6 mm
ch, exclusive of residual edge signals, there
htinuity capable of producing a read signal
10% of half of the standard reference
e remaining part of the gap there shall be
ven flux transitions.

ck gaps

gap, defined as the distance between two
blocks, shall have a minimum length of
n), a nominal length of 20,3 mm (0.80 in),

length ‘of 260 mm (9.84 in). Any gap in
m (15.5 in) shall be considered as the end
rack.

h the BOT marker and the first data block
(1.30in) minimum and 250 mm (9.84 in}

7.TZ Preamble and postamble

7.121 Preamble

Immediately preceding data in each-block, the preamble
“10101010” shall be written. When|\reading in thg¢ forward
direction, . the first flux transition shall be |a ZERO
transition. :

7.12.2 Postamble

Immediately following data in each block, the gostamble
10101010” shall)be” written. When reading in the¢ forward
direction, the\first flux transition shall be g ZERO
transition.

7.13 _Cyclic redundancy check (CRC)

Thie)last two characters in the data portion of a dpta block
shall be cyclic redundancy check (CRC). The 16-bit CRC
shall be written in each data block following the|data and
immediately preceding the postamble. The pdlynomial
generating the CRC is expressed as :

x16 + x16 4+ x2 + 1
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FIGURES

Dimensions in millimetres and in inches
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[ This area must be closed
F to enable writing
Side A
y 6+0,1 Track 1
60,1 , ‘ Write inhibit Hole track 1
-} © o '
o 0’) min. 5 min. 4 — min. 4
+ c \\ .
ol = ———————
E A Va4 : Z N\ A
P M !
—] | g o s i _ - -] i
ol
- .\ 1 .\l
A / . AN VA 4
Write inhibit hole track Zj . .
Asymmetrical slot A':row denot.es dlreclzlon of tape travel
Track 2 when recording track 1
Side B
No slot allowed in this area
Section A-A
3 |
> 80,4 + 0,3
(=) ' .
+ H : -
~ et
- | -
Vs VA4 - Lol
i : Vav4 Q
f i
' A
;— 6+0,1 - <
+ Fs0 3 <
< 7,5 _g 2 - 0 & To be determined
4 ~ by the manufjcturer

FIGURE 1a) — Sides, tracks, holes and asymmetrical slot — Dimensions in millimetres
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[ This area must be closed
™ to enable writing

1SO 3407-1976 (E)

Side A
Track 1
0.240 1
~ h le track |
5 0.232 3 Writd inhibit hole trac
ol & in. 0.157 5
QN © . min. 0.
Q™ min. 0.196 9 -
Ni= &
oo g
A VA A ' 1A
oy ] 1
— - - + : : y
< “- o] 144 «
AN / N\
Write inhibit hole track 2 J Asymmetéidal slot Arrow denotes diregtion of tape
Track 2 travel when recording track 1
\ .
Side B |
No slot allowed in this arga
Section A-A
(4] Ks¢)
3.177
L e o
3| 3.154 |
oo |
a 222, > ya
[ ¥ 5 |
| |
o [© 4 0.240 1 o 7y
5 ~
b Q a6 0.232 3 S S
— - O -
ojo 0.295'3 olo (= . To bd determined
0°287 4 £ ’ by thg manufacturer
g )
FIGURE 1b) — Sides, tracks, hole§ and asymmetriéal slot — Dimensions in inches
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Shaded areas in figure 2 define
openings over the full height of the
+
— 28 + 0,25 . cassette aperture, unobstructed by
fixed members, except for areas
covered by the magnetic tape
and pressure pad.

M 3,35 J_“ 8;2 to head

max. 0,7 /i ’ max. 3,1

opening

-

ot
max. 8

min. 13,9
max. 41,5
min. 63,3

Pressure roller

Pressure rd

min, 2

\ Write/read head . |

FIGURE 2a) — Position of heads — Dimensions in millimetres

+b,1 + 0,1
I T o)

| '
|

__bg
b
\—

1 |
19,2102 ! |
v

37.4+0,2 4
L 66,6 £ 0,2

FIGURE 3a) — Tape guides in cassette — Dimensions in millimetres

12 .


https://standardsiso.com/api/?name=38abb45737c11aae3ba6bfb4172abbd2

ISO 3407-1976 (E)

Shaded areas in figure 2 define
. openings over the full height of the
1.112 cassette aperture, unobstructed by
1.093 ‘ fixed members, except for areas
" covered by the magnetic tape
and pressure pad.

max. 0.043 3

e — ‘ [0.1221

m%s /7 _ max. 0122 | ?\\

opening 1

00
o0
Y
ofs2s],
oofle
.....
O X

: ot ! R i ‘.
Prespure roller: l max. 0.314 %
min, 0.149 6 mm 3
— . 0.
‘ max. 1.633 8
‘ min. 2.492 2 N

\ Write/read head

O
2000

- 00 .
SO0
OO0

Pressure rollef -

min. 0.078 8

FIGURE 2b) — Position of heads > Dimerisions in inches

FIGURE 3b} — Tyapo guides in cassette — Dimensions in inches
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ANNEX A

LAYER-TO-LAYER ADHESION
/ 3 D L {

-

The procedure for testing the tape for layer-to-layer adhesion is as follows :

A piece of the tape to be tested, about 1 m (39 m) in length, shaII be Wound around a glass plpe 36 mm (1 4 m) in

with a tensron - 67+ d—fixed—at—the—end -
(1136 °F) and at 80 % R H. After thls pertod it shall be stored for another 24 hin the testing environment sg
clause 3. The tdpe shall then be unwound with a mass of 5 g at the end of tape as shown below, and the angle {
smaller than 45]. '

dlameter
45+3°C
ecified in
) shall be

FIGURE 7 — Test for layer-to-layer adhesion
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