





















































































































































APPENDIX D

DETERMINATION OF THE ERASE MAGNETIC FIELD DIRECTION

The beginning of a correctly erased tape must exhibit a North-seeking
pole. When the point of a compass needle which normally indicates
North is placed in close proximity to the rim end of a correctly
erased tape, the needle will be deflected away from the tape.

A section of the erased area of the tape shall be cut in such a
way that the end toward the rim end of the tape is identifiable.
This end of the cut section is brought as close as possible to the
compass needle and the presence or absence of deflection of the
needle away from the tape is determined.
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APPENDIX E

PROCEDURE AND INSTRUMENTATION FOR MEASURING FLUX TRANSITION SPACING

E.1 FORMAT

The equipment used for recording tapes (see tape transport
E.2.1)at a data density of 63 cpmm shall record on the magne-
tic tape to be used for interchange using the format described
in the following six sub-clauses.

E.1.1 Worst case patterns

Test pattern # Test pattern
1. 11111111
2. 00000000
3. 11110000
4. 00001111
5. 00010000
6. 11101111
T 00010111
8. 11101000
9. 11001100

10. 10101010
1. 10101111
12. 11110101
13. 01010000
14. 00001010

These test patterns are to be used in the following sequence:
1,1,1,3,2,2,2,4,6,3,4,4,6,6,3,5,5,5,7,8,7,8,7,8,9,9,9,10,10,10,12,11,14,13 .

This sequence is to be repeated 3 times to constitute each
tape block.

E.1.2 Writing

The tape shall be written in any start-stop mode of operation
compatible with system operation.

E.1.3 Block format

Two block formats shall be generated. Each block format
shall be repeated 800 times together with interblock gaps.
All tracks shall be recorded simultaneously, each to meet
the format specified as follows:

E.1.3.1 Format A

E.1.3.1.1 Each of tracks #1, #2, #4, #6, #8 and #9 shall contain
preamble, the 102 8-bit test patterns defined in E.1.1,
and postamble.




E.

E.1.3.1.2 Track #5 shall contain the preamble, 816 ONEs, and
postamble. This track i1s written to provide a record
of speed variations.

E.1.3.1.3 Each of tracks #3 and #7 shall contain preamble, the
sequence of test pattern #1 followed by test pattern
#2 to be recorded 51 times, and postamble. These
tracks are written to provide a means for locating
any test pattern in a block defined in E.1.3.1.1.

E.1.3.2 Format B

E.1.3.2.1 Each of tracks #1, #3, #5, #7, #8 and #9 shall contain
preamble, the 102 8-bit test patterns defined in E.1.1
and postamble.

E.1.3.2.2 Track #4 shall contain the preamble, 816 ONEs and post-
amble. This track is written to provide a record of
speed variations.

E.1.3.2.3 Each of tracks #2 and #6 shall contain preamble, the
sequence of test pattern #1 followed by test pattern
#2 to be recorded 51 times, and postamble. These
tracks are written to provide a means for locating any
test pattern in a block defined in E.1.3.2.1.

NOTE - On using the formats described in E.1.3.1 and E.1.3.2, odd
parity is preserved in each row on recorded tape.

2 INSTRUMENTATION
E.2.1 Tape transport

E.2.1.1 Nominal tape speeds shall be between 0,380 m/s to 0,480 m/s
¥ 1%, constant speed.

E.2.1.2 The start-stop mode 1s not used; therefore, start-stop
parameters are irrelevant.

E.2.2 Read chain
E.2.2.1 Read head

NOTE - The length of gap 1is defined as the dimension parallel to the
tape movement.

E.2.2.1.1 Voltage output parameters are irrelevant.

E.2.2.1.2 The head mechanical dimensions should be such as to meet
the requirement of Section IV of the Standard. The
length of the physical read gap shall be less than 2,8 um
but greater than 1,9 um.

E.2.2.1.3 Transfer function

B:2.2.1.3.1 Test

Test the amplitude and phase response relative to
the magnetic field induced by a wire place at right
angles to the length of the gap. The position «f
the wire shall be such as to maximize the head out-
put. The current in the wire shall be constant at
all frequencies of the test.

(



E.2.2.1.3.2 Specification

In the frequency range of 6 kHz to 45 kHz, the ampli-
tude frequency characteristic shall be within 1 dB
from a + 6 dB per octave line.

E.2.2.2 Impedance match

Head to amplifier: The loading effect of the input impedance
of the amplifier shall not cause the head output to change
by more than + 0 dB,-0,1 dB in the range of frequencies

from 0 kHz to 200 kHz.

E.2.2.3 Amplifier-differentiator

b

E.2.2.3.1 The frequency response of the amplifier alone shall be
flat within a total variation of 0,1 dB in the frequency
range of 1 kHz to 100 kHz, and not more than 3 dB down
at 30 Hz and 1 MHz.

E.2.2.35.2 The frequency limiting lumped components within the ampli-
fier-differentiator shall be designed to produce the
following transfer functions. ')

E.2.2.3.2.1 Function for a 475 mm/s drive:

AS
(s+1,0 x10%) (s¢ + 1,59 x10%s + 1,2 x1072)

H(S) =

where

A is the gain to be adjugted to produce 2 V peak-to-peak output
at 126 ftpmm-

in the numerator, S produces differentiation;

in the denominator the poles are designed for 3-pole Bessel filter
with a -3 dB frequency of 120 kHz and a constant delay of 2,32 us
with less than 1% deviation in the frequency range from 0 kiiz to
90 kHz.

E.2.2.3.2.2 Function for a 380 mm/s drive:

AS
(s +6,61 x10%) (s2 +1,04 x10°s +5,25 x101TT

H(S) =

where

A is the gain to be adjusted to produce 2 V peak-to-peak output
at 126 ftpmm

in the numerator, S produces differentiation:

in the denominator the poles are designated for a 3-pole Bessel
filter with a -3 dB frequency of 80 kHz and a constant delay of
3,48 us, with less than 1% deviation in the frequency range from
0 kHz to 60 kHz.

The symbol S represents the complex frequency vaiable arising in the
Laplace Transform. The symbol p is also often used.
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Vout (1)

Vin (t)

Ipc
(Current source)

FIGURE E.1 - Example of amplifier-differentiator

E.2.2.3.3 Generalized equation for a 3-pole filter with differ-
entiation (see figure E.1).

Vout (S) AS

Vin (S) (S +a) (S2 +bS +c)

where

Vout (S) =L [Vout (t)]

Vin (S) = L [Vip ()]
Solution to the equation:

A = R2/R1LC2

a = 1/R1C1
b = Rp/L
c = 1/LCp

On selecting the gain A, the value of one of the passive components
in the above circuit, and the proper values for a,b, and c¢ from
either E.2.2.3.2.1 or E.2.2.3.2.2, the solution for the other
passive components is determinate. The bias current "Ipc" is se-
lected for convenience and does not affect the transfer function.



E.2.2.4 Amplifier-limiter

The gain of the limiter shall be such as to produce at
the output a minimum slope of 0,025 V/ns with a 30 kHz,
2 V peak-to-peak sinewave. With the same input, the limiter
shall introduce less than a 20 ns asymmetry.

E.2.2.5 Overall response head gap to output of amplifier-limiter

E.2.2.5.1 Equipment required

A sinewave generator able to generate frequencies in
the range of 5 kHz to 50 kHz. The harmonic distortion
content of the generator's sinewave output shall be
such as to produce less than 1% harmonic distortion

of the sinewave at the output of the amplifier-differ-
entiator.

A time-interval counter able to measure 5 us with a
. resolution of 10 ns.

NOTE - The required resolution may be obtained by any convenient
means: for example, an average of 100 or more independent measure-
ments, each of 100 ns resolution, may be used.

E.2.2.5.2 Equipment Setup

The setup of the equipment is as shown in figure E.Z.

Read head
I——— e |
- * I
L 2 l .
. Sinewave E I Ampl .- — Ampl IL
generator I dif lim |
_— Reference read chain

Time

. interval -2
counter

* Wire placed at right angles to the length of the gap as defined in E 2.21.3.1.

FIGURE E.2 - Calibration equilipment setup
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E.2.2.5.3 Experiment Description

With the generator output set to give 2 V peak-to-peak

at

the output amplifer-differentiator at each test fre-

quency, vary the frequency of the generator from 6 kHz

to

45 kHz. At each test frequency, measure the time dis-

placement between the positive zero crossover of the
current sinewave flowing through the gap wire and the
positive transition at the output of the amplifer-limiter.

E.2.2.5.4 Specification for the calibration of the read chain

E.2.2.5.4.1 For the filter in E.2.2.3.2.1 at 475 mm/s the time de-

E.2.

2.5.4.2

lay between the positive zero crossover of the current
sinewave flowing through the gap-wire and the positive
transition at the output of the amplifier-limiter shall
not vary by more than 7500

= 400 x S

where f is the test frequency, with respect to the
time delay measured at 15 kHz, in the range of fre-
quencies from 7,5 kHz to 45 kHz.

For the filter in E.2.2.3.2.2 at 380 mm/s the time
delay between the positive zero crossover of the
current sinewave flowing through the gap-wire and the
positive transition at the output of the ampnlifier-
limiter shall not vary by more than Y500 x 0%00 ns**
where f is the test frequency, with respect to the
time delay measured at 12 kHz, in the range of fre-
quencies from 6 kHz to 36 kHz.

*
ns*,

This value is equivalent to ¥ 1 degree at 7,5 kHz.

+

This value is equivalent to Z 1 degree at 6 kHz.

PROCEDURE FOR MEASURING FLUX TRANSITION SPACING

E.3.1 Equipment required

E.
E.
E.

3.1.
1.
.1

(O3]

w

1 The tape generated meeting the conditions specified in E.1.

2 The tape drive and 3 read chains as specified in E.2.

.3 Time-measuring equipment sultable for measuring the time

between flux transitions.

E.3.2 A possible method of measurement

1 Assumptions

For the purposes of this equipment, the time-measuring
equipment shall be a triple-trace oscilloscope, and the
tape format shall be as specified in E.1.3.1.

2 Setup

Arrange the equipment as shown in figure E.3.



Esd:2:2s

Ei3:2.2%

E.5.2.2.3

1 The flux transition spacings shall be measured as the
time between the transitions present at the output of
the amplifier-limiter of track # 4.

2 The short-term average bit flux transition spacing as
defined in clause 10.3.2 of the Standard shall be
measured at the output of the amplifier-limiter of
track # 5 simultaneously with the measurement on E.3.2.2.1.

Track # 3 is a track written in such a way as to provide
a means for locating the test pattern to be analysed in
Ee3:2:.2:1.

E.3.2.3 Measurement

E.3.2.3.1

E.3.2.3.2

Eu3s2:3.43

Data

Figure E.4 shows a picture of the oscilloscope as it
might look when analysing the fourth pattern (test
pattern # 3) as specified in the sequence in E.1.1.

Measurements

Measure the time for A, B1, Bp, Cq, C2, C3 and C4 on
track #4, and Ta, TB, Tcq,2 and Tc3,4 ON track # 5.

Requirements

As specified in clause 10.4 of the Standard, the patterns
in figure E.4 shall meet all of the following require-

-ments:
85<-A «x 100 = ioo A< 108
Ta A
4
93¢400 B1 ang 400 B2 ¢ 492
B B
400 ¢ 400 ¢ 400 ¢ 400 ¢
4o 207 O 2 3and b g 62
\TET—E—and TC1 2 and Tr an T <
’ , 3,4 3,4

E.3.2.4 Requirements

The measurement sequence specified in E.3.2.3 shall be re-
peated on every data pattern recorded on the tape. Each and
every data pattern shall meet the requirements of clause
10.4 of the Standard.



Read chain track 3

6@ Read chain track 4

Read chain track 5

Tape transport Three read chains Triple-trace
asin £ 2.1 asin 2.2 oscilloscope

FIGURE E.3 - Measurement equipment setup

Track 3 —l
Cy G C3 C4
fo=-{ey bt Dot=m -
Track 4 —| l
J
81 A o Bz
1 1 1 1 0 0 0 0
Track 5
Ta
) T8,= Tc,= Tc,
[
7_32: Tf.‘3: TC4 -

FIGURE E.4 - Test pattern display
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APPENDIX F

PROCEDURE AND EQUIPMENT FOR MEASURING FLUX
TRANSITION SPACING

GENERAL

The equipment normally used for recording interchange tapes

(tape transport) at 245 cpmm shall be used for recording the
tape under test.

The tape shall be written in any start-stop mode of operation
compatible with system operation.

The full length of tape of 732 m shall be recorded with the
following test patterns.

Track # Test Pattern
9 170017110011
8 710017171001
7 170011710011
6 1717001711700 1
5 1701017017010
4 7170017171001
3 170011710011
2 171001171001
1 017001710110

The tape under test shall be read through the instrumentation
chain.

Measurement samples shall be made once on each block for a
minimum of 100 blocks.

Average measurements associated with 11.4.1 of the Standard
shall be made in the stable part of the preamble that is
closest to the data. At this point the density is 356 ftpmm.

READ EQUIPMENT

F.2.1 Tape Transport

F.2.

The tape speed shall be 1,52 m/s + 1%. As the start/stop
mode is not used, start/stop parameters are irrelevant.

2 Head

There are no absolute output voltage requirements. However
the output voltage shall be sufficient to avoid problems
due to a low signal-to-noise ratio.

b
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The gap shall be less than 1,143 um.
The transfer function of the head shall be such that:

- The amplitude and phase response relative to the magnetic
field induced can be tested by means of a wire placed
parallel and adjacent to the gap. The position of the
wire must be such as to maximize the head output.

- In the frequency range of 27 kHz to 540 kHz, the magni-
tude characteristic shall be within 1 dB from a +6 dB/
octave line.

The loading effect of the input impedance of the amplifier-
differentiator shall not cause the head output to change by
more than +0 dB, -0,1 dB in the frequency range from dc

to 540 kHz.

F.2.3 Amplifier-Differentiator

The frequency response of the amplifier without the fre- G
quency-limiting lumped components shall be flat within

+0 dB, -1 dB in the frequency range from 13,5 kHz to

1,08 MHz.

The frequency-limiting lumped components within the ampli-
fier-differentiator shall be designed to produce the fol-
lowing transfer function:

A.S

239 & S o2 +
)7+ 65 )2 + 15

H(S) =
51
(0]

A 1s the gain to be adjusted to produce at the output of
the amplifier-limiter the specified rise and fall times.
In the numerator, S produces differentiation. In the de-
nominator, the poles are designed for a 3-pole Bessel
filter. At 1,52 m/s, wg = 2 m 540 krad/s.

F.2.4 Amplifier-Limiter

The gain of the amplifier-limiter together with the head
and amplifier-differentiator shall be such as to produce
the waveform shown below.



— —»R
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where:
T is the period equal to 3,6865 us (356 ftpmm at 1,52 m/s)

To 1is the transition time and lies within the range of
0,4975 T to 0,5025 T

Tq and T, are the rise and fall times and have a maximum
value of 18 ns.

F.2.5 Sinewave Generator

The sinewave generator shall be able to generate frequen-

cies in the range from 27 kHz to 540 kHz. The harmonic
distortion content of the generator's sinewave output shall

be less than 1% at the output of the amplifier-differentiator.

F.2.6 Time Interval Counter

The time interval counter shall be able to measure 10 us
with at least 5 ns resolution.

F.3 PROCEDURE AND CALIBRATION

F.3.1 Procedure

The generator's amplitude output is set so as to produce
a signal at the head equivalent to that observed when
reading a tape recorded at 356 ftpmm. With this amplitude
setting the frequency is varied from 27 kHz to 540 kHz.
At each test frequency the time displacement between the
positive zero crossover of the current sinewave flowing
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through the gap wire and the positive transition at the
output of the amplifier-limiter is measured.

F.3.2 Calibration of the Read Chain

The time delay between the positive zero crossover of the
current sinewave flowing through the gap wire and the posi-
tive transition at the output of the amplifier-limiter
shall not vary more than

t<100 : 27000> e s

with respect to the time delay measured at 27 kHz. The test
frequency f shall be in the range of 27 kHz to 540 kHz.

2,7 ms

|

The value (1/f . 2,7) ms is equivalent to 1°.

F.4 SET-UP
READ
I » I
SINEWAVE 5% AMPLIFIER- AMPLIFIER- |
GENERATOR —_L | DIFFERENTIATCOR LIMITER i
| |

REFERENCE READ CHAIN

_| TIME-INTERVAL
COUNTER ¢

*Wire placed across gap
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APPENDIX G

DIFFERENCES BETWEEN THE FIRST EDITION OF ECMA-62
AND THIS SECOND EDITION

GENERAL

With the adoption of the revision of ISO 1864 and the final
approval of ISO 1863, ISO 3788 and ISO 5652, it has been
found necessary to amend ECMA-62 accordingly.

ENVIRONMENT

.1 Operating Environment

The wet bulb temperature is now 27 ©C (instead of 26 °C).
a note of caution has been added.

.2 Storage Environment

The wet bulb temperatures are now 27 °C and 26 °C (instead
of 26 °C and 25 OC respectively).

MATERIAL

A sentence covering tapes with a coating on the rear surface
has been added.

RECORDING CURRENT AND AVERAGE SIGNAL AMPLITUDE

The maximum value of the ratio k for the density of 356 ftpmm
has been reduced to 1,45 (from 1,5). The Average Signal Am-
plitude at this density must be within * 40% of the Standard
Reference Amplitude (instead of - 30% and + 25%). A note of
caution concerning '"tilt'" has been added.

REAR SURFACE REFLECTIVITY

This value has been raised from 25% to 30%.

DYNAMIC FRICTIONAL CHARACTERISTICS

This clause is new.

REEL CHARACTERISTICS

The text has been edited instead of referring to a table.

New value

T =4,00 mm min.



New parameters
p
B
New figure

Section Z-72

0,90 mm max.
450 + 15"

]

G.8 SECTION V

A figure summarizing the tape

G.9 SECTION VI

A figure summarizing the tape

G.10 SECTION VII
G.10.1 Skew
New definition.
G.10.2 ARA Area
Wording adapted to that of

G.10.3 Correctable errors

Wording adapted to that of

format has been added.

format has been added.

ISO 5652.

ISO 5652.








