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6.8 Tape winding torque

The take-up torque shall be at least 3 . 10~3 N.m. The maximum
continuous value of the take-up tape tension shall be constant
or decrease with increasing reel diameter and shall not exceed
0,5 N. The above values apply during winding, re-winding, re-
cording and playback.

6.9 Residuals of previous recordings

In the zone of the tape in which the outer edges of the tracks
are allowed to vary (see 7.2.2), there can be residuals of pre-
vious recordings.

7. FORMAT

7.1 Number of tracks

There shall be two tracks.

7.2 Track dimensions

7.2.1 Track width

The track width shall be 1,45 mm nominal.

7.2.2 Distances between tape centreline and track edges

The distance between centreline of the tape and the outer
edges of the tracks shall be between 1,830 mm and 1,905 mm.
The distance between the tape centreline and the inner edges
of the tracks shall be between 0,37 mm and 0,51 mm.

7.3 Track designation

7.3.1 With side "A"™ up the designation of the two tracks is as
follows

When the tape moves from left to right with the coating side
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).

7.3.2 The recording starts with track No. 13 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 re-
quires agreement between sender and recipient of the cassette.

7.5 Location of characters on the tracks

Each character is located in a byte of eight bit-positions 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.
byte
Bit-positions s ...432187654321[8765432. ..
Forward Tape motion : -

Resulting recording
direction : -t

7.7 Code

Characters shall be represented by means of the 7-bit Coded
Character Set (Standard ECMA-6) and, where required, by its
7-bit or B8-bit extensions (Standard ECMA-35) or by means of the
8-bit Coded Character Set (Standard ECMA-43).

7.7.1 Recording of 7-bit Coded Characters

Each 7-bit coded character shall be recorded in bit-positions
By to B7 of a byte; bit-position Bg shall be recorded with
value ZERO. The relationship shall be as follows

Bits of the 7-bit combination :| O b7 bg b5 by b3 bs|bq

Bit-positions in the byte : Bg|Br Bg|Bs|By (B3| B2 |B;

7.7.2 Recording of 8-bit Coded Characters

Each 8-bit coded character shall be recorded in bit-positions
B to Bg of a byte. The relationship shall be as follows

Bits of the 8-bit combination :|bg b7| bg| b5 |by |bz|bo|by

Bit-positions in the byte : Bg|B7| Bg|Bs|By |B3|Bo | By

7.8 Sequence of characters

The sequence of characters from start towards finish of a block
is corresponding 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 2064 bits.

7.10 Control block

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

7.11 Gaps

Tallal

T«11.2

7.11.3

7.11.4

Integrity of Gaps

The gaps shall be DC erased. Immediately before and after
each block there shall be a length of at least 2,5 mm in
which, exclusive of residual edge signals, there is no flux
discontinuity capable of producing a read signal of more than
10 % of half the Standard Reference Amplitude.

In the remaining part of the gap there shall be no more than
7 flux transitions.

Interblock gaps

The interblock gap, defined as the distance between two
successive data blocks shall have a minimum length of

17,8 mm, a nominal length of 20,3 mm, and a maximum length
of 250 mm. Any gap in excess of 400 mm shall be considered
end of data on this track.

Initial gap

The gap between the BOT marker and the first data block shall
be 3% mm minimum and 250 mm maximum.

Elongated gap

A gap is an elongated gap if its length is between 50 mm and
250 mm. :

7.12 Preamble and Postamble

7.12.1 Preamble

Todds2

Immediately preceding data in each block the preamble
"10101010" shall be written. When reading in the forward
direction, the first flux transition shall be a ZERO transi-
tion.

Postamble

Immediately following data in each block the postamble
"10101010" shall be written. When reading in the forward
direction, the first flux transition shall be a ZERO transi-
tion.
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7.13 Cyclic Redundancy Check (CRC)

The last 16 bits in the data portion of a data block shall
be a Cyclic Redundancy Check (CRC). This 16-bit character
shall be written in each data block following the data and
immediately preceding the postamble, the least significant
bit being recorded first. The polynomial generating the
CRC is

x16 + x15 + x2 + 1
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APPENDIX A

Layer-to-Layer Adhesion

A piece of the tape to be tested, about 1 m in length, shall be
wound around a glass pipe, 36 mm in diameter, with a tension of
3 N, and fixed at the end. This shall be stored for 24 hours at
a temperature of 45 + 30 C, and at 80 % RH. After this period it
shall be stored for another 24 hours in the testing environment
specified in Section 3. The tape shall be be unwound with a
weight of 5 grammes at the end of tape as shown below, and the
angle (6) shall be smaller than U459,




B.1l

B:2

B.2

= B1 =

APPENDIX B

Measurement of Light Transmittance

Introduction

The description in the following paragraphs outlines the general
principle of a test device and the test method to be employed
when measuring the radiation (light) transmittance of magnetic
tape for each of two radiation sources.

For the purpose of this document "Light Transmittance" is defined
by convention as the relationship between the reading obtained
from the test device with the tape sample inserted and the reading
obtained when no sample is present. The transmittance value is
expressed as the percentage ratio of the two readings.

The essential elements of the test device are

the radiation sources
the optical path

the measuring mask

the photo cell

the measuring equipment

Description of the Test Device

.1 Radiation sources

A tungsten lamp is used as the radiation'(light) source and
should be operated in an under-run state.

The colour temperature should be 2000° K + 200° K and a result-
ing illumination at the surface of the tape sample of about
5000 lux is recommended. A light emitting diode is used as the
second radiation source. The output wavelength shall be 900 nm
+ 50 nmm.

.2 Optical path

The radiation should be perpendicular to the tape sample and be
of substantially uniform intensity. Typically the tape sample
should be separated from the lamp by a distance of 150 mm.

A diaphragm of the form shown in Figure Bl is recommended in
order to sensibly ensure that scattered radiation does not enter
the mask area.
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"B.2.3 Measuring mask geometry

The measuring mask shall be constructed in one piece according
to the drawing shown in Figure B2. A good matt black finish
capable of absorbing infra-red radiation is necessary.

Special care must be taken to ensure that the tape sample to
be measured is maintained flat in contact with the inner face
of the mask.

B.2.4 Photo cell

A flat silicon photocell should be used. Its dimensions must
be such that the active area of the photocell exceeds the dia-
meter of the mask orifice. It should be mounted parallel and
in close proximity to the outer face of the mask.

B.2.5 Measuring equipment

The measuring equipment should be connected directly across
the photocell to measure the output current. In order to be
able to set the measuring equipment to full scale deflection
(100 %) a shunt potentiometer in the circuit must be provided
or a fine adjustment of the lamp power supply voltage is re-
quired.

The load impedance across the photocell should be as low as
possible and shall not exceed 5000mm. The instrument shall have
a nominal accuracy of * 0,05 %.

B.3 Test Procedure

B.3.1 For the purpose of the test a sample strip of tape not shorter
than 250 mm is used.

- The measuring equipment is set to full scale deflection
(100 %).

- The sample strip is inserted and 45 observations on different
points along the sample are recorded.

- The sample strip is then withdrawn and full scale deflection
(100 %) is re-checked. If the reading lies outside the range
of 99 % to 101 % the equipment is reset to 100 % and a new
set of U5 observations is recorded.

B.3.2 A statistical maximum value of light transmittance shall be de-
termined according to the following formula

T=xX +*+K @

where x = mean value of n observations

0 = accurate estimate of the lot standard deviation
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K = constant specified by the selected plan of
inspection

n = number of observations on the sample specified
by the selected plan of inspection.

The T value so calculated is for use where inspection of lots
of tape is by variables. Lot quality is judged in terms of
percent defective and acceptance is lot by 1lot.

The plan is based upon single sampling (with o known) and
gives an

Acceptable Quality Level (AQL) of 0,5 % defective
and a
Lot Tolerance Percent Defective (LTPD) of 1,26 %.
The selected plan has a sample size letter of O and gives
the values for
k = 2,33 and
(*) n = 45
If T « T max, the lot is accepted,

]

if T > T max, the lot is rejected,

where T max = maximum value of transmittance permitted.

B.4 Guidance on Construction

B.4.1 Experience has shown that a projector lamp is most suited as
the radiation source. When selecting a lamp, care must be
taken to avoid a lamp with optical inhomogenities in the
glass envelope. Also, if mirrors or lenses are used in the
optical path they must be placed such that no filament image
occurs in the proximity of the mask and photocell area. It is
necessary to operate the lamp from a stabilized, regulated
power supply. )

B.4.2 Special attention must be paid to all surfaces parallel to the
optical path and in close proximity to the mask and photocell
to avoid reflection of light. Similarly, the method of inserting
the tape must ensure that no ambient light leaks through any
slot arrangement.

B.4.3 The accuracy of the measurement is dependent not only on attain-
ing the dimensional tolerances shown in Fig. 2 but also on the
subsequent coating of the surfaces with a high quality optical
matt black paint. Chemical methods are unlikely to prove satis-
factory. The mask should be checked after coating to ensure that

* References : A.H. Bowker
H.P. Goode
"Sampling Inspection by Variables"
Mc Graw-Hill 1952
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the small hole remains in tolerance. The method of holding
the sample must be such that the tape is maintained flat in
contact with the face of the mask. However, it must allow

the sample to be moved without physical damage or distortion.

B.4.4 The photocell must be mounted with care, taking special pre-
caution that the photocell leads do not interfere with the
mounting arrangement. It is advisable that the face of the
photocell presses slightly on the outer face of the mask.

B.4.5 An effective means of providing periodical calibration should
be incorporated by inserting an opaque object for O % light
transmittance and a filter glass for 75 % light transmittance.

B.4.6 The test device should be cleaned periodically.
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APPENDIX C

REFERENCE CASSETTE FOR ECMA-34

Under the auspices of ECMA Secondary Reference Tape Cassettes are
available from BASF and Philips. These cassettes are certified by
the Physikalisch-Technische Bundesanstalt (PTB) in Braunschweig,
Germany. In the meantime further international work is in progress
for the establishment of a Master Standard for Signal Amplitude.
ISO/TC97/SC1ll will ultimately decide on the signal level of this
Master Standard. The calibration factor defining the ECMA reference
relative to this master level will be very likely in the range 0,97
to 1,05,

These Reference Cassettes are intended for signal amplitude calibration
as well as recording current adjustment.

The Secondary Reference Cassettes have been derived from a Master Re-
ference Cassette whose output curve has been accepted by ECMA/TC19.
Identical Master Reference Cassettes have been selected by Philips

for use at BASF, Philips and PTB respectively. The Secondary Reference
Cassettes are compatible with ECMA-34. Their labels indicate the
differences in recording properties with respect to those of the
Master Reference Cassette as follows

Amplitude : X%
Typical field : Y %

where

Signal amplitude of Secondary Reference Cassette
%= : - . 100

Signal amplitude of Master Reference Cassette

(Both recorded with a recording current equal to 1,5 times that re-
quired to produce the Reference Field.)

Typical field of Secondary Reference Cassette
Y= . 100

Typical field of Master Reference Cassette

The values for X and Y are given with an accuracy of +* 1 %.




Requests for reference cassettes should be addressed to

The Secretary General
ECMA
114 rue du Rhone

CH-1204 Geneva

Switzerland

These requests will be transmitted to one of the two firms provid-
ing the certified cassettes.









