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Information processing — 9-track, 12,7 mm (0,5 in) wide
magnetic tape for information interchange using NRZ1 at
32 ftpmm (800 ftpi) — 32 cpmm (800 cpi)

1 Scope

This Internati
standard for 9
for data interd
communicatio
the 7-bit codg
1SO 2022 whe
{see ISO 4873
the subject of
shall conform

nal Standard specifies a format and recording
track, 12,7 mm (0,5 in} magnetic tape to be used
hange between information processing systems,
n systems, and associated equipment utilizing
d character set {see ISO 646), its extension in
re required, and the 8-bit coded character set
. Magnetic labelling for use on magnetic tape is
ISO 1001. The magnetic tape and reel to be used

to SO 1864 and/or ISO 8064.

NOTE — Numeric values in the Sl and/or Imperiai measurement

system in this i
therefore are c
Either system n
nor reconverte:
measurement s

2 Normat

The following

hternational Standard may have been rounded off and
bnsistent with, but not exactly equal to, each other.
ay be used, but the two should be neither intermixed
. The original design was made using the Imperial
ystem.

ive references

standards contain provisions which, through

reference in tl

is text, constitute provisions of. this'International

Standard. At|the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements bdsed on this International Standard are encouraged

ISO maintain registers of \\currently valid International
Standards.
ISO 646 : 1983, /nfermation processing — I1SO 7-bit coded

character set for information interchange.

ISO 1001 : 19 7 ng —

3 Definitions

For the purpose of this International Standard, the following
definitions apply. ‘

3.1 magnetic tape: A tape which will|accept and retain
magnetic signals intended’ for input, output and storage pur-
poses on computers'and associated equiprpent.

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

3.3") Master Standard Reference Tape
selected as a standard for signal amplitude.

A reference tape

NOTE — A Master Standard Reference Tape has been established by
the US National Institute for Standards and Technology (NIST).

3.4 Secondary Standard Reference Tare: A tape the per-
formance of which is known and stated in relation to that of the
Master Standard Reference Tape.

NOTE — Secondary Standard Reference Tapes are available from
NIST (Office of Standard Reference Materials, Rdom B 311, Chemistry
Building, NIST, Gaithersburg, Md 20899, USA] under part number
SRM 3200.

It is intended that these be used for calibration of{tertiary tapes for use
in routine calibration.

3.5 Typical Field: In the plot of Averagq Signal Amplitude
against recording field at the specified flux|transition density,
the Typical Field is the minimum field that pauses an average
Signal Amplitude equal to 95 % of the Maximum Average

labelling of magnetic tapes for information interchange.

ISO 1864 : 1985, Information processing — Unrecorded
12,7 mm (0,5 in) wide magnetic tape for information inter-
change — 32 ftpmm (800 ftpi) NRZ1, 126 ftpmm (3 200 ftpi}
phase encoded and 356 ftpmm (9 042 ftpi), NRZ1.

ISO 2022 : 1986, Information processing — I1SO 7-bit and 8-bit
coded character sets — Coded extension techniques.

ISO 4873 : 1986, Informatiom processing — SO 8-bit code for
information interchange — Structure and rules for implemen-
tation.

ISO 8064 : 1985, /nformation processing — Reels for 12,7 mm
{0,5 in) wide magnetic tapes — Sizes 16, 18 and 22.

Signal Amplitude.

3.6 Reference Field: The Typical Field of the Master Stan-
dard Reference Tape at the specified recording density.

3.7 Standard Reference Amplitude: The average peak-
to-peak signal amplitude derived from the Master Standard
Reference Tape on the NIST measurement system under the
recording conditions specified in 5.6.1.

3.8 reference edge: The edge further from an observer
when a tape is lying flat with the magnetic surface uppermost
and the direction of movement for recording is from left to
right.
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3.9 in contact: An operating condition in which the
magnetic surface of a tape is in contact with a magnetic head.

3.10 track: A longitudinal area on the tape along which a
series of magnetic signals may be recorded.

3.11 row: Nine transversely related locations (one in each
track) in which bits are recorded.

3.12 physical recording density: The number of recorded
flux transitions per unit length of track [ftprm {ftpi)].

hin a row, the maximum displacement of any
location from any other location measured as the distance be-
tween two perpendiculars to the reference edge through said
locations.

4 General requirements

4.1 Operating environment

Tapes used for data interchange shall be operated under the
following conditipns:

— temperatlire: 16 °C to 32 °C (60 °F to 90 °F);
— relative humidity: 20 % to 80 %;
— wet bulb|temperature: not greater than 25 °C {78 °F).

Conditioning before operating: If a tape has been exposed
during storage and/or transportation to conditions outside-the
above values, it [should be conditioned for a period of 2°h to
12 h depending Wipon the extent of exposure.

4.2 Storage and transportation

The recommendations for storage and transportation environ-
ment are specifigd in annex C.

Responsibility for ensuring that adequate precautions against
damage are taken during shipmentshall be with the sender (see
annex C).

4.3 Wind tension

For interchange| thé tape winding tension shall be between

5.3 Average flux transition spacing

The average flux transition spacing shall be within + 3 % of
31,75 um {1 250 pin). This average shall be measured over a
minimum of 1,2 x 105 successive flux transitions, at the ex-
tremes of operating conditions, by reading a tape that has been
continuously and evenly recorded at 31,5 ftpmm (800 ftpi) in
phase in all tracks.

5.4 Instantaneous flux transition spacing

The instantaneous spacing between flux transitions may be in-
fluenced by the reading and writing processes, the pattern

g other factors.
Measurements are taken from leading edge,to Jeading edge of
flux transitions.

The foliowing conditions shall all be met.

a) The spacing between !the first detectpd bits of suc-
cessive rows shall be greater than 22,9 um|(S00 pin);

b) The spacing between the first detected| bit and the last
detected bit of a(row shall be less than 10,8 um (425 nin);

¢} There shall-be a minimum apparent spacing between
any bits of successive rows of 11,2 um { uin).

5.5 Static skew

The static skew shall be less than 3,81 um (15( pin). This con-
dition is required to be satisfied for both flux trapsition polarities.

5.6 Signal amplitude

5.6.1 Standard Reference Amplitude

signal amplitude derived from the Master Standard Reference
Tape on the qualified measurement system af the density of
32 ftpmm (800 ftpi) and the recording current ¥, of 2,1 x I;.

The Standard Reference Amplitude is the avera'[;e peak-to-peak

The signal amplitude shall be averaged over 4 000 flux tran-
sitions, and shall be measured on the read-while-write pass.
The reference current I; is the minimum| current which
produces the Reference Field.

5.6.2 Average signal amplitude

2,0 N and 3,6 N{7ozito13-ozf)-

5 Recording

5.1 Method of recording

The “non return to zero change-on-ones recording” (NRZ1)
method of recording shall be used where a ONE is represented
by a change of direction of longitudinal magnetization.

5.2 Density of recording

The nominal density shall be designated by 32 ftpmm (800 ftpi).
The actual density shall be 31,5 ftpmm (800 ftpi). The resulting
nominal flux transition spacing is 31,75 pm (1 250 pin).

Fheaverage peak-to-peakvotputsigratampiitude of an inter-
changed tape at 32 ftpmm {800 ftpi) shall be between 70 % and
115 % of the Standard Reference Amplitude.

Averaging shall be done over a minimum of 4 000 flux tran-
sitions which, for the interchange tape, may be segmented into
blocks. Averaging shall be done on the first read pass after
interchange.

5.6.3 Maximum signal amplitude

An interchanged tape shall contain no flux transition the base-
to-peak signal amplitude of which exceeds 120 % of one-haif
the Standard Reference Amplitude on the first read pass after
interchange.
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5.6.4 Minimum signal amplitude

An interchanged tape shall contain no flux transition the base-
to-peak signal amplitude of which is less than 35 % of one-half
the Standard Reference Amplitude on the first read pass after
interchange.

5.7 Erasure

5.7.1 Erase direction

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

ISO/IEC 1863 : 1990 (E)

7 Data representation

7.1 Coded representation of characters

Characters shall be represented by means of the 7-bit coded
character set (see ISO 646), the 8-bit coded character set (see
IS0 4873) or, where required, of an extension of the 7-bit
coded character set {see 1SO 2022).

The bit-to-track allocation shall be as follows:

7.1.1 7-bit coded characters

of the erasefl area 1s a South-seeking pole (see annex BJ.

5.7.2 Eras¢ width

The full width of the tape shall be d.c.-erased in the direction
specified in $.7.1.

5.7.3 Residual signal

The tape shall be erased so that any residual signals, including
NRZ1 at 32 [ftpmm (800 ftpi) and 356 ftpmm (9 042 fipi) and
phase encoding at 126 ftpmm (3 200 ftpi) are less than 4 % of
the Standard Reference Amplitude at 32 ftpmm (800 fipi).

6 Track [configuration

6.1 Number of tracks

There shall e nine tracks.

6.2 Tracl] identification

Tracks shalll be numbered consecutively. beginning at the
reference edge with track 1 (see figure 1):

6.3 Track| positions

The distance| from the centrelinesof the tracks to the reference
edge shall bq

Binary weight 20121 | 22| 28 (@24l 25|26 — | —
Bit designation b1 b2 b3 b4 bs b6 by | —
Track 2 8 1 9 3 5 6 7 4

Track 7 shali always be regorded with bit ZERO. Bit P in track 4
shail be the parity bit. The parity shall be jodd.

7.1.2 8-bit coded characters

Binary weight 20 | 21 | 221 23 | 24| 25 | 26 | 27 | —
Bit designation b1 b2 b3 by b5 b6 b7 b8
Track 2 8 1 9 3 5 6 7 4

Bit P in track 4 shali be the parity bit. The parity shall be odd.

7.2 Representation of binary datg

When the coding method requires it, the cqded representations
recorded in data rows shall be regarded as & set of bit positions,
each containing a bit, which can be eithe] a ZERO or a ONE.

The binary weights, bit designations and {rack allocation shall
be given in 7.1.

8 Format of the tape

8.1 Block structure

rtion followed by a
and a Longitudinal

Track 1: 0,74 mmA0,029 in}
. . All data blocks shall consist of a data pg
Track 2: | 2,13 (ReN0,084 in) Cyclic Redundancy Check character (CRC
Track 3: | 3/63 mm (0,139 in) Redundancy Check character (LRC).
Track 4: 4,93 131} (3,134 i
Track 5: 6,32 mm (0,249 in) 8.2 Length of the data portion
Track 6: 7,72 mm (0,304 in) The data portion of a data block shall consist of at least 18
Track 7: 9,12 mm (0,359 in) characters and at most of 2 048 characters. However, larger

Track 8: 10,52 mm {0,414 in)
Track 9: 11,91 mm (0,469 in)

The tolerance shall be + 0,08 mm {0,003 in) for all tracks.

6.4 Track

The width of a written track shall be

width

1,09 mm min. {0,043 in min.)

blocks may be used by agreement between the interchanging
parties.

8.3 Cyclic Redundancy Check character (CRC)

The Cyclic Redundancy Check character, CRC, shall be
hardware-generated by shifting serially the relevant bits as
specified in annex A through a 9-bit shift register described by
the generator polynominal

x94+ x84+ x5+ x4+ x3+1


https://iecnorm.com/api/?name=de8b46b242a10a89e7efe3541ae6d566

ISO/IEC 1863 : 1990 (E)

8.4 Longitudinal Redundancy Check character
(LRC)

The Longitudinal Redundancy Check character, LRC, shali
have a ONE in all tracks in which the longitudinal count would
otherwise be odd, else a ZERO.

8.5 Gaps

8.5.1 Initial gap

Between the hub end of the BOT marker and the first recorded
character of the first block there shall be a gap with a length of

8.6 Tape Mark

The Tape Mark shal be a control block comprising

— a row with ONEs in tracks 2, 3 and 8 and erasure in
tracks 1, 4,5, 6, 7 and 9;

— aCRC gap;
— a CRC character containing only ZEROs;
— an LCR gap;

— an LCR character.

76 mm min. (3 in[min.] and 7 600 mm max. (300 i max.). 10 A Tape Mark shall be separated from other blogks by an inter-

shall be erased in laccordance with 5.7.

8.5.2 Interblock gap

The length of intdrblock gaps shall be
— 15 mm ndm. (0,6 in nom.)
— 12,7 mm min. (0,5 in min.)

— 7 600 mm| max. {300 in max.).

This gap shall be grased in accordance with 5.7. The actual gap
length depends dn the number of consecutive erase instruc-
tions.

8.5.3 CRC gap

There shall be a|gap of 0,127 mm £ 0,013 mm (0,005 in
+ 0,000 5 in) betyveen the last recorded data character and the
CRC.

8.5.4 LRC gap

There shall be a|gap of 0,127 mm % 0,013 mm (0;005 in
+ 0,000 5 in) befween the CRC and the LRC charagters.

block gap. The use of Tape Marks is specified |n 1SO 1001.

9 AQuality of recording forydata interchange

Tape shall not be used for data interchange where the number
of gaps which have been elongated due to ergse instructions
exceed two in number.or0,5 % of the total number of biocks
written, whichever is\the larger.

No permanent parity errors whilst writing are pgrmissible in the
data to be interchanged.

10.~ Erasure of ID bursts

The use of tapes recorded at 63 cpmm (]600 cpi} and
246 cpmm (6 2560 cpi) for recording at 32 cpmm (800 cpi)
presents a difficulty in that the identification Hurst on such a
tape extends from a minimum of 43,2 mm (1,7 in) before the
trailing edge of the BOT marker. To ensure prdper working of
the 32 cpmm (800 cpi) system, it is necessary fof the burst to be
erased, either by the system itself or by bulk efasure.
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interblodk gap Initlat gup
12,7 mm min. 76 mm min.
7 600 mm max, 7 600 mm max.
{0.5 in 0 300 In} Block (3 In to 300 in)
Datd rows
18 min.
2 048 max.

Reference

edge _—\

LRE raw gap
URC row gap

\

1 7% | | BEBBEBRLBBANT ]
2 = | | BRRRBUBBRBARY
3 2y || RARARRRBRBARAY §XDmarker
“ B2 || BRBRABURBRARY
5 #7 | | DUBRBRBBLBLLY
¢ B | | omeenRenansey
1 B% | | BABRABRBBLELSE
8 BY | | BERRSRRnAnAnn
s B | | BRBBERBBARBAN
L_cm
L (re

———= Forward tape motion

—~——=Resultant recording direction

Note - Tape is shown with magnetic surface towards observer. Read-write head on
same slde as magnetic surface.

Figure 1 — Track layout
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Annex A
(normative)

CRC register

A.1 Generation To determine whether the errors occurred in a single track, and

if so, which, an error pattern (EP) must be generated. This

Consider the contents of a 9-position register to be C; to Cq pattern must then be compared with the error indicating
with the following track assignments: pattern in the CRC register.

. . Consider the contents of a 9-position EP registevato be E;to E

tion: C; C, C Ce C; Cg C ‘ : 10 Eg

Register positian: Cy Cp C3 C4 Cs Cg €7 C3 Co corresponding to C; to Cy of the CRC.Tégister. The error

Track number:] 4 7 6 5 3 9 1 8 2 pattern may be constructed as follows:

) a) whenever a character parity-error is detepted for a data
The CRC character shall be derived as follows: character or for the CRC charaeter, a ONE is pdded without

) carry to Eg (exclusive OR);
a) all data rows in the block are added to the CRC register

without carry (bxclusive OR); b) between the reading-of characters, the| EP register is

shifted by one position:"E to E,, etc., and Eg to E;
b) between afiditions, the CRC register is shifted by one

c) if shifting will-cause E; to contain ONE| then the bits
position: C to|C,, etc., and Cg to Cy;

being shifted«into positions E4, Es, Eg and Ejy are inverted.

¢) if shifting will cause C; to contain ONE, then the bits

X . 4 - ! To determingé, the track in error, a series of compgrisons is made
being shifted irfto positions C, Cs, Cg, and C; are inverted;

between the contents of the EP register and thg CRC register.
The CRC register, read out through the mask which inverts all

h ter have been added, if K . . -
d) after the bits of last data character hav I positions except C, and Cg is compared with the EP register.

shifting will cayse C; to become ONE, then the CRC register

is shifted once|more in accordance with b) and c); The first comparison is direct: E; to Cy, E, to Cy} etc. If all pos-

el to write thk CRC character on tape, the contents of all itions match, the error was in the track assogiated with Cg

positions except C, and Cg are inverted. The parity of the (track 2).

CRC character|will be odd if the number of data characters The CRC register is then shifted once, according to A.1 b) and
within the blogk is even, and even if the number of data A.1 c) between each comparison. This is continued unti! a
characters within the block is odd. The CRC character' may match is obtained or until a maximum of ning comparisons
contain only ZEROs, in which case the numbet-of data (eight shifts) have been made. The track in error forresponds to
characters is ofld. Cy through C; for a match on the first through ninth com-

parison respectively.

There are two conditions for the final contents of the CRC
A.2 CRC register register for which an uncorrectable error has beeh detected and
for which an incorrect track-in-error indication will be obtained

When reading, tHe CRC register.is controlled as it was for if comparisons are made. These are as follows:

writing until the Iast data ¢haracter has been added and the a) C,to Cgy contain ZEROs;
final shift made. The CRC character on tape is then added to
the register.

b) C,4to Cg contain ZEROs, all other positipns containing
ONEs (the read-out mask).

To test for an error; i i i i = - r block may be
itions except C, and Cg. If the masked output of any position is re-read. The output of the track in error is then inverted
a ONE, an error has been detected. whenever the parity of a character is incorrect.
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Annex B
(informative)

P N o o S

PP

Determination of the erase magnetic field direction

B.1 Principle

The beginnings of a correctly erased tape must exhibit a North-
seeking pole {see 5.7.1). When the point of a compass needle

which normalWﬁ-mmm—ﬂmmmm as possible to the
the rim end ¢f a correctly erased tape, the needie will be compass needle and the presence or absente of deflection of

deflected awa

from the tape.

B.2 Method of test

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.

the needle away from the tape is determine

d.
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