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INTERNATIONAL STANDARD

1SO 3788-1976 (E)

Information processing - 9-track, 12,7 mm (0.5 in) wide
magnetic tape for information interchange recorded at
63 rpmm (1 600 rpi), phase encoded

1.-8CQ

This

recordi
magnet|
change

PE AND FIELD OF APPLICATION

nternational Standard provides a format and
hg standard, for 9-track, 12,7 mm (0.5 in) wide
¢ tape and reels to be used for information inter-
among information processing systems, com-

munication systems, and associated equipment utilizing

the 7-h
7-bito

NOTES

it coded character set specified in 1SO 646 or its
8-bit extensions specified in 1SO 2022,

1 Certain other aspects of coding reguirements, such as significance

of binar|
and mag
1SO 962

2 Detall
lementa

2 REHR

1SO 96
7-bit ¢g
on 9-tr:

1SO 10
and fild

1SO 18
(0.5 in
8 and
{1 600

3 DEF

digits, sequence of characters, filling of unused positions
hetic labelling for use on magnetic tape, are the subject of
and ISO 1001.

s of unrecorded tape and reels are specified in the comp-
y publication, ISO 1864.

ERENCES

D Information processing — Implementation of the
ded character set and its 7-bit and 8'bit extensions
ck, 12,7 mm (0.5 in} magnetic tape.

N1, Information processing — Maghetic tape labelling
structure for information interchange.1!

B4, Information processing — Unrecorded 12,7 mm

wide magnetic tape for information interchange —
R2 romm (200 anid <800 rpi), NRZI, and 63 romm
rpi), phase encoded. :

INJTIONS

NOTE A

L THe material contained in clauses 3 and 4 of this Inter-

For the purpose of this lnternationLl Standard, the

following definitions apply :

3.1 magnetic tape @ Tape which will
magnetic signals intended” for input, o\
purposes on computers and-associated eqy

3.2 reference tape\;”A tape which has
given propertiesfor use in calibration.

ccept and retain
tput and storage
ipment.

been selected for

3.3 secondary reference tape : A tape infended for routine

calibrating purposes, whose performang

e is known and

stated\in relation to that of a reference tape.

3.4 signal amplitude reference tape :

selected as a standard for signal amplitude|

NOTE — A master standard {computer ampl
been established at the U.S. National Bureau

A reference: tape

tude reference} has
bf Standards (NBS),

based on reference tapes and heads. Secondary signal amplitude

reference tapes are available from NBS und
SRM 3200. '

3.5 reference field :
signal amplitude reference tape which
signal equal to 95 % of the maximum o)
transitions per millimetre (3 200 ftpi).

3.6 reference edge : The edge further
or nearer the top of a page, when a tap¢g
the magnetic surface uppermost and
movement for recording from left to righ
and 3.)

3.7 in contact : An operating condit

r the part number

The minimum fidld applied to the .

Causes an qutput
Ltput at 126 flux

rom an observer,
is lying flat with
the direction of
k. (See figures 1, 2

on in which the

magnetic surface of a tape is in contact

with a magnetic

national Standard is duplicated from 1SO 1864 for unrecorded
magnetic tape. The latter document shall be considered to be
correct, that is, the primary document, so ‘far as any differences
between the comparable clauses of the two documents are
concerned. '

1) At present at the stage of draft. {Revision of ISO/R 1001.}

head.

3.8 track : A longitudinal area on the tape along which

a series of magnetic signals may be recorded.


https://standardsiso.com/api/?name=e2b35662ce6f35a73b91b86c0a940ebb

10 3788-1976 (E)

3.9 packing density : The number of bits of recorded
information per unit length of track.

3.10 inter-block gap :: A DC-erased section of tape
separating blocks of information.

4 REFLECTIVE MARKERS (See note introducing
clause 3, and figure 3)

Each reel of tape shall be furnished with two photo-
reflective markers, each consisting of, or equivalent to, a

7 REFERENCE EDGE

The reference edge shall be used for determining the
position of the tracks and rows on tape, within the requi-
rements of this International Standard.

8 TRACK IDENTIFICATION

NOTE - The contents of this clause are in accordance with
1SO 962.

transparent pllastic base with a metallic {for example
vaporized alurinium) coating sandwiched between the base
and a thin laypr of low cold flow thermal setting adhesive.

Reflective- matkers shall be placed on the side of the tape

‘which does ngt carry the magnetic surface, and they shall
be on opposite edges of the tape with the beginning-of-
tape reflective|marker (BOT) on the reference edge.

The width &f the markers shall be 48 * 05 mm
(0.19 % 0.02 i).

~The.. length |of. the
(1.1 0.2 in).

markers shall be 28 * 5 mm

The thickness| of the markers measured after their appli-
cation to the|tape shall be not greater than 0,020 mm
(0.000 8'in).

The beginnin -of-tabé reflective marker (BOT) shall be
placed 4,9 + 0,6 m (16 = 2 ft) from the beginning of the
tape and the|end-of-tape marker (EOT) shall be placed

+.1,6 + 5
7.6 0 m {25 o ft) from the end of the tape.

The distance
adjacent edge
maximum and
edge of the tag

The markers
adhesive, The

from the outer edge of a marker.to the
of the tape shall be 0,8 mm->{0.03 in)
the marker shall not protrude/beyond the
e.

shall be free of werinkles and excessive
urface of the reflective markers shall be non-

conductive.

NOTE — It is desirable to_employ the thinnest markers .which
perform satisfactforily to minimize the distortion of layers of tape
adjacent to them

5 DIRECTION OF TAPE WIND (See figure 4)

Tracks shall be numbered consecutively, beginrling at the
reference edge with Track No. 1, and shall\be assigned as
follows :

Magnetic

tape track 1 2 3 4\5 6 7(8 9

Environment

bit E3 E1 E5 P EG E7 Es E2 Eq
Binary
value 22, 20 24 p 25 26 27|21 23

Bit “P” is the\parity bit. Row parity is odd.

9 TRACK CONFIGURATION

The written track width shall be 1,09 mm

0.043 in)
minimum. .

The distance from the centre line of any track to the
reference edge shall be

[0,737 + (n— 1) 1,397] 0,08 mm
[0.029 + (n — 1) 0.055] + 0.003 in

where 1 is the track ndmber. (See figures 1 and 2.

10 RECORDING METHOD

The recording method shall be phase encoding,|described
as follows :

10.1 A “1” bit is defined as a flux transitipn to the
polarity of the interblock gap, when reading in tHe forward

On a reel of tape used for data interchange, the tape shall
be wound with the magnetic surface innermost and the
reference edge towards the front, i.e. away from the write-
enable ring groove.

NOTE — This means that the tape will be wound in a clockwise

direction from the end (nearest the hub) to the start {outer end)
if the reel is viewed from the front.

6 WIND TENSION

For interchange purposes a tape shall be wound at a tension
not less than 1,5 N and not greater than 3 N (5 to 10 ozf
approximately).

direction.

10.2 A “0;' is defined as a flux transition to the polarity
opposite to that of the interblock gap, when reading in: the
forward direction.

10.3 Additional flux transitions shall be written at the
nominal midpoint between bit flux transitions, as defined
in 10.1 and 10.2, if required to establish the proper polarity
for the succeeding bits. These flux transitions shall be called
phase transitions.

104 Interblock gaps shall be of the same polarity as erase.
(See clause 15.)
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11 DENSITY OF RECORDING

The recording density shall be 63 rows per millimetre
{romm) [1 BOO rows per inch (rpi}] nominal. The nominal
row spacing, exclusive of phase flux transitions, shall be
15,87 um (625 uin) subject to the following variations.

NOTE — Density statements in rpmm and rpi are always exclusive
of phase flux transitions. -

11.1 Long-term avérage (static) row. spacing shall be
within + 4 % of the nominal spacing. This average shall be

I1SO 3788-1976 (E)

13 SKEW

The position of the flux transition is defined as that point
which exhibits the maximum free space surface flux density
normal to the tape surface. No data flux transition shail be
displaced more than 15,87 um (625 win) from any ather
data flux transition in the same row. This is measured as
the distance parallel to the reference edge between the lines
drawn perpendicular to the reference edge and passing
through the said flux transitions. '

measured over a minimum of 240 000 successive rows.

11.2 S$hort-term average (dynamic) row spacing, when
referrefl to a particular row spacing, is defined as the
averagg of that row spacing and the preceding three row
spacinj[s. '

The short-term average row spacing shall be within the
limits ¢f £ 10 % of the long-term average row spacing.

In addition, the short-term average row spacing shall
changel at a rate not greater than 0,5 % per row.

12 FLUX TRANSITION SPACING

—~<The inktantaneous spacing between flux transitions may be
influerjced by the reading and writing process, the hit
sequerfce recorded (pulse crowding effects) and other
factord.

To defermine the instantaneous spacing betweén any two
flux tfansitions, the following five sub-clauses must be
taken fogether :

12.1 [The spacing between successive_data bits without an
intervgning phase flux transition shall be between 85 and
108 %|of the corresponding short‘term average row spacing.

12.2 [The spacing between successive data bits with an
intervdning phase fluX-transition shall be between 93 and
112 %|of the corresponding short-term average row spacing.

12.3 [The spating between a data bit and any adjacent
phase [fluxtransition shall be between 44 and 62 % of the
corresponding short-term average row spacing.

14 SIGNAL AMPLITUDE

14.1 Standard reference amplitude

The standard referencecamplitude is th

e average peak-to-

peak signal amplitude~derived from the signal amplitude

reference tape (SBRM-"3200) on the

system or equjvalent at the densit
(3 200 ftpi) and“the recording current
signal - amplitude shall be averaged

transitions, /and shall be measured on t
pass. The reference current ¢ is the
which'produces the reference field.

14.2 Average signél amplitude

NBE measurement
y of 126 ftpmm
I, of 1,8 xI;. The
over 4 000 fiux
ne read-while-write
minimum current

The average peak-to-peak signal amplitude of the inter-

changed tape at 126 ftpmm (3 200 ftp
more than + 50 %, — 35 % from the
amplitude.

i} shall deviate not
standard reference

The average peak-to-peak signal amplifude at 63 ftpmm

{1 600 ftpi} shall be less than 3 times the
amplitude.

Averaging shall be done over a minim
transitions, which for the
segmented into blocks. Averaging sha
first read pass after interchange.

14.3 Minimum signal amplitude

standard reference

um of 4 000 flux

interchange tape may be

i be done on the

flux transitions whose peak-to-peak sig

al amplitude is less

No tapes when interchanged shall co’{tain' any. adjacent

than 20 % of the standard reference amp

itude.

124 The average distance between actual data bits in a
sequence of flux transitions of 63 per millimetre (1 600 per
inch) and the predicted position of those data bits relative
to flux transitions of 126 per millimetre (3 200 per inch)
preceding or succeeding the sequence shall not exceed
* 6 % of the corresponding short-term average spacing.

125 Procedure : The equipment used for recording tapes
at 63 rows per millimetre {1 600 rows per inch) and the
magnetic tape to be used for interchange shall fulfil the
requirements of sub-clauses 12.1, 12.2, 12.3 and 12.4 when
tested under the conditions specified in the reference read
chain {see annex A).

15 ERASE

15.1 When erased, the rim end of the erased area of the
tape shall be magnetized so that it is a North-seeking pole,
and the hub end of the erased area is a South-seeking pole.
{See figure 3 and annex B.) :

15.2 The full width of the tape is DC-erased in the direc-
tion specified in 15.1.

15.3 The erase head should erase all signals, including
NZRI, to a level less than 4 % of the standard reference
amplitude at 126 ftpmm (3 200 ftpi).
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- 15.4 The write head should erase all phase-encoded
signals, written by itself only, to a level less than 4 % of the
standard reference amplitude at 126 ftpmm (3 200 ftpi).

16 BLOCKS (See figures 1 and 2)

16.1 The data portion of a block shall contain a minimum
of 18 rows containing characters of the 1ISO 7-bit code or
- its 7-bit or 8-bit extensions as prescribed in 150 962.

end of the BOT marker, and continue part the hub end of
the BOT marker, but shall end at least 12,7 mm (0.5 in)
before the first block.

18 GAPS

18.1 Inter-block gap

The length of inter-block gaps, in addition to preambles
and postambles (16.3 and 16.4), shall be :

of 2 048 rows containing characters of the ISO 7-bit code,

16.2 The da]: portion of a block shall contain a maximum
1SO 962.

as prescribed

16.3 Preamble : Preceding data in each block, a preamble
' shall be written consisting of 41 rows, of which 40 rows
contain. 0" bits in all tracks followed by a single row
containing ‘11’ bits in all tracks.

164 Postamble : Following the data in each block, a
postamble shgll be written consisting of 41 rows, of which
the first row|contains 1"’ bits in all tracks followed by
40 rows contajning ‘0 bits in all tracks,

17 IDENTIF)CATION BURST

The phase-encpding recording method shall be identified by
a burst of recprding at the BOT marker (see figures 1 and
2). This bursy shall consist of 63 ftpmm (1 600 ftpi) on
track 4 and efasure on all other tracks. The identificatioh
burst shall begin at least 43,2 mm (1.7 in) before the hub

— Nominal : 16 mm (0.6 in)
Minimum : 12,7 mm (0.50 in)
Maximum : 7,6 m (25 ft)

The actual gap length depends\upon the number of
consecutive erase instructions.

18.2 Initial gap

The gap between the hub end of the BOT marker and the
first block shall‘be) 76 mm (3 in) minimum gnd 7,6 m
(25 ft) maximui.

19 TAPEMARK

The\tape mark is a special control block consigting of 64
10,256 flux transitions at 126 ftpmm (3 200 ftpy) in tracks
2, 5 and 8. Tracks 3, 6 and 9 are DC-erased. Tracks 1, 4
and 7 in any combination may be DC-erased, dr recorded
in the manner stated for tracks 2, 5 and 8. All eight possible
combinations shall be treated as a tape mark.



https://standardsiso.com/api/?name=e2b35662ce6f35a73b91b86c0a940ebb

ISO 3788-1976 (E)

Sa4IaWIjIL Ul SUCISUBLIIQ — INOAR MoBLE — |

-a1eWIX01ddE 818 SAOGE UMOUYS SUOISUS

SHO1Y-

34NOI4

Wi "6 8SNEP U1 UaAIB 3ie S9IUBIS|0Y PUE SUOISUBWIIP yoenioexy €

£43%A14- G4 SAISSAINNS UADMIAQ 1SIXD Aew 1BU) uonIsURAL XN} 9seyd 3yl INOULM UMOYS BJE SUOISUSWIIP pue sainby IV 2

o4l a1
ww 60l

-goeyIns Snauliew se apls awes uo peay aLM-pesd - 18AIBSGO SPIBMOY 90B4IS D118uBBW LM UMOYS S| ade) |

ssaquunju >oea]

wiu1adk smos €9

u0113341p BuIPI0I3L TULLNSAY —_—T
uonow adey premio ————

S3LON

154nQ uotledijijuapy

abpa aoualdjey

HHHH— = -
ovdew 1 Of
_.||||..I|.|._ HHHHEHH I - -
| GO - - -
©
~
! BN
ajquieald SMOJ 8|qWIeIsOd
eiep
: : 8v¥0 ¢ 01 8L
ulw 'zl
T\ — o o -
ulw Z'ey Ul gL
ol \'T‘ —
clob 22019 deb 320(q-Ja1u|
e1u]



https://standardsiso.com/api/?name=e2b35662ce6f35a73b91b86c0a940ebb

Sayau Ui suoisuswIq — INoAR| Joell - Z IHND|g

“#1ewixoudde aie aA0GE UMOYS SUOISUBLWILQ "G 3SNeD Ul UBAIB 8Je $30URIBI01 PUB SUOISUBWIP OB} 108X IS
‘suonIsUBR. XNy B1EP BAISSEIINS UBAMIA] I5IXD ABLL 1Ryl UOILISURI) Xny aseyd ayl 1NOYUM UMOYS B8 SUDISUBIP pue ssunby iy ¢

"9984.ns didUBeW Se 3pIs aLes Uo pesy 911IM-peay "18nJ8sqO spIemO] abetins dnaubewW YUM uMmoys st adef |

S31ON

3oen a1l
UIW ££0°0

yout Jad smou 009 |

uo1ARIP Buipiodal JuelNSaY —_—
donow sdei plemio] eff————

siaqqunu joel

1SO 3788-1976 (E)

e —_ 234433
LRt idl]
| A °
9 —HHH HH - - -—HHH a
o o
1s1nq uoneolfiuap) g—Hn IHHHHHHHE——~ - -—HHH o Is |1
10 :.V ()] ,0
a-::__-_:_:_-_:-:___.j v —HHt HHHEHHHHHH - - - , o |81z © b4
, o |w |® .
& HHHH— - > - o v Q
e -
_I:s_l_lrcnn.ml_ z—u I ——— { - 1R |8 (@
< do
—. ] )i Y1117 FUTTYTU[TITITITITTITITON - - . nnW © ‘ ¢ ¢ ‘
||||| — ) ./ —’I-I.E JTTFANN -V
of
o
R
ajquiealy SMO ajqwieisog ©
eiep abpe souaiajey
8¥0Z 018}
-
Ul gg
[—— S P — ——
ulw 2%y utw g'e
. deb : ' yooig deb 300(g-181u|
feljiug



https://standardsiso.com/api/?name=e2b35662ce6f35a73b91b86c0a940ebb

1SO 3788-1976 (E)

Right-hand edge of
usable recording area

v Maximum recording area
(see note below)

% . Rim end

_— Reflective markers —

NS,

I \ J \

Hub end

b
L~

0,2m (8in) min.

3,0 m {10 ft) max.
]

Reference edge
Back side

EOQT BOT

 x v B | — |

Magnetig’surface -——7

A@% ) BOT — Beginning-of-tape jmarker
EQOT — End-of-tape markgr

urst but should not

The right-hand end of the “maximum recording area” is dependent ‘upon the placement of the identification bj

NOTE —|
yond the right-hand edge of the usable recording area. {See clause 1@ and figures 1 and 2.)

extend b
FIGURE 3 — Reflective markers’and recording area

Rim end

Magnetic surface

NOTES
1 Spool viewed from front. Write-enable ring groove at rear.

2 The tape shall not be attached to the hub.

FIGURE 4 — Direction of tape wind
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ANNEX A

PROCEDURE AND INSTRUMENTATION FOR MEASURING FLUX TRANSITION SPACING
{This annex forms part of the standard.)

A.1 FORMAT

The equipment used for recording tapes (see tape transport, A.2.1) at 63 rpmm (1 600 rpi) shall record on the magnetic tape
to be used for fnterchange using the format described in the following six sub-clauses.

A.1.1 Worst cpse patterns

Test pattern

11111111
00600000
11110000 1
00001111

00010000 |
11101111 1
00010111

11101000 | ]

CxNoToRLON=

11001100
10. 10101070
11. 10101111
12. 111310101
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 if to be repeated 3 times to constitute each tape block.

A.1.2 Writing] The tape shall be writtén in any start-stop mode of operation compatible with system operation.

A.1.3 Block format. Two block formats shall be genérated. Each block format shall be repeated 800 times togpther with
interblock gapg. All tracks-shall be recorded simultaneously, each to meet the format specified as follows :

A.13.1 Formht A

A.1.3.1.1 Eac
postambie.

A.1.1, and

A.1.3.1.2 Track 5 shall contain the preamble, 816 one-bits, and postamble. This track is written to provide a record of speed
variations.

A.1.3.1.3 Each of tracks 3 and 7 shall contain preamble, the sequence of test pattern No. 1 followed by test pattern No. 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 A.1.3.1.1. , |

A1.32. FormatB

A.1.3.2.1 Each of tracks 1, 3, 5, 7, 8 and 9 shall contain preamble, the 102 eight-bit test patterns defined in A.1.1 and
postamble.
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A.1.3.2.2 Track 4 shall contain the preamble, 816 one-bits, and postamble. This track is written to provide a record of speed
variations. -

A.1.3.2.3 Each of tracks 2 and 6 shall contain preamble, the sequence of test pattern No. 1 followed by test pattern No. 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 A.1.3.2.1.

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

A.2 INSFRUMENTFATHON

A.2.1 Tape transport
A.2.1.1| Nominal tape speeds shall be between 380 and 480 mm/s (15.0 to 18.9 in/s), * 1 %, Constant speed.
A.2.1.2| The equipment shall accept 266,7 mm (10.5 in) reels.

A.2.1.3| The start-stop mode is not used; therefore, Start-stop paraméters are.irrélevant,
A.2.2 Read chain

A.2.2.1| Read head

NOTE —|The length of gap is defined as the dimension parallel to the tape movement.
A.2.2.1|1 Voltage output parameters are irrelevant,

A.2.2.112 The head mechanical dimensions‘should be such as to meet the specifications in clause 9. The length of the
physical read gap shall be less than 2,8 um\(110 uin) but greater than 1,9 um (75 uin).

A.2.2.1.3 Transfer function

A.2.213.1 TesT

Test the amplitude and-phase response relative to the magnetic field induced by a wire placed at right anglps to the length of
the gapl. The position’of the wire shall be such as to maximize the head output. The current in the wire shal| be constant at all
frequer|cies of the\test.

A.2.2.1.3.2, SPECIFICATION

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

A.2.2.2 [Impedance match

Head to amptifier : 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 to 200 kHz. b

A.2.2.3 Amplifier-differentiator

A.2.2.3.1 The frequency response of the amplifier alone' shall be flat within a total variatibn of 0,1 dB in the frequency
range of 1 to 100 kHz, and not more than 3 dB down at 30 Hz and 1 MHz. ‘
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-A.22.3.2 The frequency limiting lumped components within the amplifier-differentiator shall be designed to produce the
following transfer functions.1)

A.2.2.3.2.1 Function for a475 mm/s {18 3/4 in/s) drive :

H (S) = AS . |
(S+1,0x106) (S2 + 1,59 x 1065 + 1,2 x 1012) |

where

A s the gain to be adjusted to produce 2 V peak-to-peak output at 126 ftpmm (3 200 ftpi);

in the numérator, S produces differentiation;
in the denpminator 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 to 90 kHz.
A.223.2.2 Hunction for a 380 mm/s {15 in/s) drive : |

AS
{S+6,61x105) {(S2 + 1,04 x 106S + 5,25 x 101 1)

H(S)=

where
A is the g]in to be adjusted to produce 2 V peak-to-peak output at 126 ftpmm. (3,200 fipi);
in the numgrator, S produces differentiation; |

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

+V

-@ @® Vour (1)
Vin (2) :; Cy
ES (-
/‘l\ urrent source
r —9
[, Wy

FIGURE 5 — Example of amplifier-differentiator

1) The symbol S represents the complex frequency variable arising in the Laplace Transform. The symbol p is also often used.
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'A.2.23.3 Generalized equation for a 3-pole filter with differentiation (See figure 5)

where

Vout 1S/ _ AS
Vin (S) (S+a)(S2+bS+c)

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

Vin

(S) =L [Vin (t)]

Solution to the equation

A=|R3/R1LC,
=/R.Cy
b=R,/L
c=I/LCy
On selécting the gain A, the value of one of the passive components in the above circuit,.and the proper vgiues for a, b and ¢

from e
is selec

ed for convenience and does not affect the transfer function.

A.2.2.4 Amplifier-limiter

The ga
peak si

mewave. With the same input, the limiter shall introduce less than‘a 20 ns asymmetry.

A.2.284 Overall response from head gap to output of amplifier-limiter

A.2281 EQUIPMENT REQUIRED

A sine

her A.2.2.3.2.1 or A.2.2.3.2.2, the solution for the other passive components is determinate. The Bias current “Ipc”

h 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-

vave generator able to generate frequencies in"the range of 5 to B0 kHz. The harmonic distortipn content of the

generatfor’s sinewave output shall be such as to produce less than 1 % harmonic distortion of the sinewavp at the output of

the am

A time

blifier-differentiator.

interval counter able to measure G.us with a resolution of 10 ns.

Y
NOTE } The required resolution may be'obtained by any convenient means @ for example, an average of 100 or more i
ments, dach of 100 ns resolution, may be used.

hdependent measure-

"
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A.2252 EQUPMENT SETUP

The setup of the equipment is as shown in figure 6.

Read head

generator

_
2 |

Sinewave —t I Ampl.- Ampl.-
L

H

Reference read chain

Time
Fe. interval -
counter

* Wire placed at right angles to the length of the gap as defined in A.2.2.1.3.1.

FIGURE 6 — Calibration-equipment setup

A2253 EXPERIMENT DESCRIPTION

With the gene

Fator output set to give 2 V peak-to-peak at the output amplifier-differentiator at each test frequ

the frequency [of the generator from 6 to 45 kHz. At each test frequency, measure the time displacement betwee
tive zero crosjover of the current sinewave flowing-through the gap wire and the positive transition at the output of the

amplifier-limit

A2254 Sps

r.

CIFICATION FOR THE CALIBRATION OF THE READ CHAIN

ency, vary
n the posi-

bver of the

A.2.25.4.1 Fpr the filter in A.2.2.322.1 at 475 mm/s (18 3/4 in/s) the time delay between the positive zero cross
current sinewale flowing throughCthe gap-wire and the positive transition at the output of the amplifier-limiter shqll not vary
7 500
400 x r s,

by more than 4

where f is the
45 kHz.

A22542 F

test frequency, with respect to the time delay measured at 15 kHz, in the range of frequencies f1

om 7,5 to

current sinewave flowing through the gap-wire and the positive transition at the output of the ampllfler hmlter shall not vary

6 000
by more than £ 500 x P ns*¥,

where f is the test frequency, with respect to the time delay measured at 12 kHz, in the range of frequencies from 6 to

36 kHz.

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

**  This value is equivalent to + 1 degree at 6 kHz.
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A.3 PROCEDURE FOR MEASURING FLUX TRANSITION SPACING AS DEFINED IN CLAUSE 12
A.3.1 Equipment required
- A.3.1.1 The tape generated meeting the conditions specified in A.1.

A.3.1.2 The tape drive and 3 read chains as specified in A.2.

A.3.1.3_Time-measuring equipment suitable for measuring the time between flux transitions.

\

A.3.2 | A possible method of measurement

A3.2.1 Assumptions
For the purposés of this equipment, the time-measuring e,duipment shall be a triple-tracé ”o'scil\'oscope, and the tape format
shall b¢ as specified in A.1.3.1. o ;
A.3.2.2 Setup

Arrange the equipment as shown in figure 7.

A.3.22.1 The flux transition spacings shall be measured as the time between the transitions present at|the output of the
amplifler-limiter of track 4. '

A.3.2.2.2 The short-term average row spacing as defined'in 11.2 shall be measured at the output of the amplifier-limiter of
track §simultaneously with the measurement on A.3.2.2.1.

A3.2R3 Track 3 is a track written in sich a way as to provide a means for locating the test pattern to be
analysed in A.3.2.2.1.

A.3.2.8 Measurement

A.3.2B.1 Data ;
Figurd 8 shows a picture(©f,the oscilloscope as it might took when anglysing the fourth pattern (test pattetn 3) as specified in '
the sequence in A.1.1, . '

A.3.2B.2 MEASUREMENTS

Measule the'time for A, By, B,, Cy, Ca, C3 and Cy on track 4,and Ta, Tg, TC1 2 and Tc3 40N track b.

A3.2.33 REQUIREMENTS

As specified in clause 12, the patterns in figure 8 shall ‘meet all of the followiﬁg reguirements :

85 <25 100 =3994 ~ 408
4
4008, 4008,
03< and <112
Tg Ts

400C, 400C, 400C; 400G,
< nd

<62
< an an =
Tcy Teq o Tcs Teaa
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A.3.24 Requirements

The measurement sequence specified in A.3.2.3 shalt be repeated on every data pattern recorded on the tape. Each and every
data pattern shall meet the requirements of clause 12.

Réadv chain track 3

( _D Read chain track 4

Read chain track 5 |

Tape tfansport Three read chains : Triple-trace '
as in AL.2.1 asin A.2.2 oscilloscope

FIGURE 7 — Measurement equipment setup

Track 3 —l
C1 G Cs C4
L= wefnny el o gt e
Track 4 _-l ,__
B, A B,
1 1 1 1 o 6 (9] ©
Track 5 L
Ta -

T8,=Tc,= Tcy

prany

T8,=Tc3= Te,

FIGURE 8 — Test pattern display
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